developed on the basis of existing and current data.

5.3.1 Review weather conditions for test data from all years and all sites for the
cases where failure time lay outside the range in the tables for Type | and
Type |l fluids

5.3.2 Study extreme weather conditions during the 1995/96 winter tests at Dorval
using a Type 1 fluid to evaluate "Light" conditions and a Type Il to evaluate
"heavy" conditions

5.3.3 Analyze the data with respect to the parameters of experimental site,
weather conditions, fluid type and fluid manufacturer to establish
refationships between weather parameters and holdover time values

5.3.4 Recommend caution statements to go into the holdover time tables

5.3.5 Recommend revisions to the fluid performance tests.

5.4 Performance of Ultra Fluids on Flat Plates Versus Aircraft Surfaces
This test program will be conducted at Dorval International Airport, using aircraft
made available by an airline, and, subject to weather conditions, will include three
(3) all night test sessions. In general, aircraft will be made available for testing
outside regular service hours, i.e. available between 23:00 hrs. and 06:00 hrs. Tests
will be conducted to verify that fluid failures on the flat plates used to develop HOT
guidelines for the new fluid occurred before failure on the aircraft wings. Depending
on the site selected for these tests, it is expected that Air Canada will be providing
ancillary equipment and services as stipulated in their agreement with Transport
Canada for the 1994/95 winter; this equipment will include lighting fixtures as
necessary, observation platforms, vehicles, storage facilities, office facilities and
personnel rest accommodation. Additional tests, if required, may be requested
subject to agreement by all parties involved.

5.4.1 Develop an experimental program for concurrent comparison testing
of fluids under conditions of natural freezing precipitation on flat plates
and on aircraft.

54.2 Prepare the following test plan features, plans and procedures:
a) A detailed statement of work for each of the participants;

b) A specific test plan, for review by all parties, which will include as

a minimum:

° Schedule and sequence of activities;

' Detailed list of responsibilities;

] Complete equipment list;

J List of data, measurements and observations to be recorded;
and

L Test procedures.
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54.3

544

54.5

546
5.4.7

5.4.8
5.4.9

54.10

5.4.11

5.4.12

5.4.13

54.14

¢) Activities including:

° Visual and Instrumented Data Logging;
° Monitoring and recording environmental conditions, including:
- Air temperature,

- Wing surface temperature at selected locations,
- Wind velocity and direction, and
- Precipitation type and rate;

. Record of aircraft and plate orientation to the wind; and

° Use of instrumentation to determine the condition of the fluid.

d) Acquisition of data from the tests will address:

° Identification of fluid failure criteria; ,

° Location of first point of fluid failure on the wing, and
subsequent failure progression; »

° Correlation of fluid failure time to environmental conditions;

° Correlation of fluid failure times on flat plates and aircraft; and

° Behaviour of fluid on the "representative” surface.

Present the experimental programs for review and approval by the
TDC project officer.

Arrange (with the cooperation of TDC) for deicing equipment and
aircraft representative of those in common use by airlines in Canada
to be made available for the tests .

Present the approved program to the airline involved prior to the start
of field tests.

Recruit and train local personnel who will conduct test work.
Provide all equipment and all other instrumentation necessary for
conduct of tests and recording of data.

Arrange for the provision of fluids by UCAR for spraying an aircraft.
Secure necessary approvals and passes for personnel and vehicle
access for operation on airport airside property

Schedule tests on the basis of forecast significant-duration night-time
periods of freezing precipitation;

Provide advance notice to Air Canada of the desired test set-up,
including aircraft orientation with respect to the forecast wind
direction, sequence of fluid applications, and any additional services
requested.

Confirm that the de-icing equipment used for the tests is equipped
with a nozzle suitable for the application of Ultra fluids. Application of
fluids will be by airline personnel.

Arrange for spray application during the initial tests to be observed by
the fluid manufacturer's representative for endorsement.

Orient the aircraft with leading edge into the wind on two occasions
and trailing edge into the wind on the third occasion.

cm1338/report/hot_subs/Work_stm
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5.4.15 Conduct tests of Type Il Ultra plus fluid on standard flat plates and
aircraft, using Ultra on the plates as a benchmark fluid along with a
standard Type Il when available.

5.4.16 Record the progression of fluid failure on the wing over the series of
tests conducted. -

5.4.17 Videotape records of all tests will be made.

54.18 Return any equipment obtained from airlines for use during the tests
to its original condition at the end of the test program.

5.4.19 Assemble and analyze all results

5.5 Frost Removal
Frost alleviation and removal by "sweep and shine" and hot air shall be explored.

5.5.1 Sweep and Shine
Tests shall be conducted at very low temperatures to evaluate the efficacy
of sweep and shine. Micromeasurements of frost shall be made prior to tests
and following various amounts of sweeping. Numbers of crystals per area will
be noted along with their height and shape to indicate roughness level
5.5.2 Hot Air
Successful application of hot air for frost removal is dependent on provision
of a well designed air application tool; one that is user friendly and will
provide speedy and effective results. provision will be made to evaluate
prototype equipment in conjunction with an airline and a manufacturer.

5.6 Wing Surface Visibility Study

Examine various options to enhance visibility of failed wing surfaces
from inside the cabin and flight deck and make recommendations.

5.7 Representative Surfaces Guidelines Study

5.7.1 Study the optimum locations for representative surfaces on
specific test aircraft wings.

5.7.2 Develop generic guidelines for defining the optimum locations
for representative surfaces on any aircraft and for installation of
wing contamination sensors.

c¢m1338/report/hot_subs/Work_stm
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5.8

5.9

5.9.1

592

5.10

5.10.1

5.10.2

Heavy Precipitation Type IV Tests

Using the NRC CEF, test all qualified Type IV fluids at 100%
concentration along with a standard Type Il fluid as a benchmark at
simulated high precipitation rates of 25gm/dm2/hr and at low
temperatures close to -7C.

Presentations of test program results

Prepare and present preliminary findings of test programs involving field
tests with aircraft to representatives of Transport Canada and the Airlines
involved at end of the test season, but no later than April 30 1995.

Prepare and present, in conjunction with Transport Canada personnel, winter
test program results at SAE G-12 Committee meetings in Chicago, and
London, England.

Reporting
Reporting shall be in accordance with section 10 "Reporting"”, below.

Substantiation of HoldOver Time Tables

A final report shall be prepared covering all winter testing sponsored
by TDC and DCIP, including that from previous winters, conducted to
substantiate the SAE HOT Tables.

Reporting of Other Testing
Separate final reports shall be issued for each area of activity
consistent with the project objectives.
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FLAT PLATE TESTING

EXPERIMENTAL PROGRAM
FOR DORVAL NATURAL PRECIPITATION FLAT PLATE TESTING
1995 - 1996

This document provides the detailed procedures and equipment required for the conduct of
natural precipitation flat plate tests at Dorval for the 1995/96 winter season.

1. OBJECTIVE

To complete the substantiation of the existing SAE/ISO Holdover Time Tables and
proposed table extensions by conduct of tests on standard flat plates as follows:

. Type I and Type II fluids under conditions of natural snow at the lowest
temperature ranges. '

. All samples of Type IV fluids will be tested to establish the holdover times over
the full range of HOT table conditions for this potential new fluids category.

2, TEST REQUIREMENTS (PLAN)

Attachment I provides the list (not in any order) of tests to be conducted at the Dorval
test site located adjacent to AES. These tests shall be conducted during natural
precipitation conditions.

3. EQUIPMENT

Test equipment required for the flat plate tests was determined from previous winters
in association with the SAE working group. This equipment is listed in Attachment II.

g:\BM2980\nat_snow\dorv_2.3
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FLAT PLATE TESTING

PERSONNEL (See Attachment IT)

The following personnel are required for the conduct of tests. The responsibility for
each tester is provided in Attachment III.

For one stand For two stands
1 x Test site Leader/video 1 x Test site leader
1 x End condition tester 2 x End condition tester
1 x Meteo tester 1 x Video

1 x Meteo
PROCEDURE

The modified test procedure is included in Attachment II. This procedure was
developed more than five years ago and was modified over the years to incorporate
discussions at the SAE working group meetings. Attachment V contains a brief
summary of the steps required to conduct a test.

DATA FORM

The data forms are included with Attachment II. One data form was developed for the
end-condition tester (Table 1) and one data form for the Meteo/video tester (Table 1a).

g:\BM2980\nat_snow\dorv_2.3
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END CONDITION DATA FORM

TABLE 1

REMEMBER TO SYNCHRONIZE TIME WITH AES - USE REAL TIME VERSION 3.0 Winter 95/96
LOCATION: DATE: PLAN # (see Attachment I): RUN#: STAND #:
Real Time After Fluld Applied to Plates U and X: am/pm
*TIME (After Fluid Application) TO FAILURE FOR INDIVIDUAL CROSSHAIRS (hr:min)
RVSI Series #: Frame # : Time of Fluid Application: ) hr:min (V & Y) he:min (W & Z)
Plate U Plate V Plate W
CIRCLE SENSOR PLATE: VvV W X y z | FLUID NAME
SENSOR NAME: - 1 B1B2B3
c1¢2¢3
[}
DIRECTION OF STAND: D1D2D3
E1E2E3
:| F1F2F3
OTHER COMMENTS (Fluid Batch, etc): TIME TO FIRST PLATE
| FAILURE WITHIN WORK AREA
TIME OF SLUSH 1st % Fuil 1st % Full % Full
FORMATION ON
| SENSOR HEAD
B
ol
o
Plate X Plate Y Plate Z
‘| FLUID NAME
| B1B2B3
il c1c2¢3
‘| D1D2D3
| E1E2E3
PRINT SIGN | F1F2F3
FAILURES CALLED BY : “{TIME TO FIRST PLATE
’ ~JFAILURE WITHIN WORK AREA
HAND WRITTTEN BY : “|TIME OF SLUSH 1st Y Full 1st % Full % Full
FORMATION ON
TEST SITE LEADER : | |SENSOR HEAD
BM2980\NAT_SNOWAPFORM2-2.XLS Printed: 20/12/95
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TABLE 1.a

METEO/PLATE PAN DATA FORM

REMEMBER TO SYNCHRONIZE TIME WITH AES - USE REAL TIME VERSION 3.0 Winter 95/96
LOCATION: DATE: PLAN # (see Attachment I): RUN#: STAND #:
RVSI VIDEO CASSETTE #: Real Time After Fluid Applied to Plates U and X: am/pm
VIDEO CAMERA (PANNING) CASSETTE #: HAND HELD VIDEO CASSETTE #:
PLATE PAN WEIGHT MEASUREMENTS * METEO OBSERVATIONS *™*
t t w w COMPUTE TYPE (ﬁg. 4) CLASSIF. Visibility If SNOW, TEMP WIND WIND
PAN TIME TIME WEIGHT WEIGHT RATE TIME 2R, ZL,S. SG AMOUNT (See Fig. 3) (day only) WET or DRY °c SPEED DIR.
# BEFORE AFTER BEFORE AFTER (Aw*4/ At) (hr:min) IP,IC,BS,SP |+ +, +,-,-
(hr:min) (hr:min) (grams) (grams) (g/dm*fh)
at end, and every 15 min. intervais. Adtional observations when there are significant changes.
COMMENTS :
PRINT SIGN
WRITTEN & PERFORMED BY :
VIDEO BY :
TEST SITE LEADER :
“measurements every 15 min. and at failure time of each test panel.
ROM2:2.XLS

BM2980WNAT_SNOWAPF
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PERCENTAGE OF GLYCOL MIXTURE WITH WATER (%) AS A FUNCTION OF OAT
USED FOR DILUTED TYPE I TESTS TO ACHIEVE A 10°C BUFFER

TABLE 2

Outside Alr Test Fluid Freeze B-255* B-251* B-254* B-253* B-256* B-331* B-330"
Temperature (°C) Point {(°C) Propylene Propylene Propylene Ethylene Propylene Propylene Propylene + Ethylene
0°C -10 °C 28% 27% 31% 23% 30% 29% 30%
-2°C -12°C 31% 29% 36% 26% 35% 33% 33%
-4 °C -14 °C 35% 31% 39% 28% 39% 37% 38%
6 °C -16 °C 37% 34% 43% 31% 42% 40% 41%
-8 °C -18 °C 40% ‘ 37% 45% 34% 45% 44% 43%
-10 °C -20 °C 42% 40% 48% 36% 48% 47% 46%
-15 °C -25 °C 47% 45% 54% 41% 54% 54% 52%
-20 °C -30 °C 52% 50% 58% 46% 58% 61% 57%
-25 °C -35 °C 56% 55% 63% 50% 63% 67% 62%
-30 °C -40 °C 60% 59% 68% 54% 66% 72% 64%
-33 °C -43 °C 61%” 71%*™ 57%** 68%** 75%* 66%**
-35 °C -45 °C 63%™ 63% 69% 7% 67%

* Based on a 10°C buffer. If verifying the glycol concentrationffreeze point with a refractometer, note that the freeze point will be 10°C lower.

** Standard Type | mixtures

1 This fluid cannot be

with the R

g:\cm1283veport\hot_subs\TABLE2-2 XLS
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ATTACHMENT II - TEST EQUIPMENT AND PROCEDURE

ATTACHMENT II
FLAT PLATE FIELD TEST EQUIPMENT AND PROCEDURE
1995 - 1996 (Version 6.2)

This field test procedure has been developed by the Holdover Time Working Group of the
SAE G-12 Committee on Aircraft Ground De/Anti-icing as part of an overall testing program
that includes laboratory tests, field tests and full-scale aircraft tests, which is aimed at
substantiating the holdover time table entries for freezing point depressant (FPD) fluids known
as de/anti-icing fluids. This procedure will also be utilized for the development of new tables
for the "next generation" fluids.

1. SCOPE

This procedure describes the equipment and generalized steps to follow in order to
standardize the method to be used to establish the time period for which freezing point
depressant (FPD) fluids provide protection to test panels during inclement weather such
as freezing rain or snow.

2. EQUIPMENT
Environment Canada’s READAC (Automated Weather Station) is located within 50
metres of the Dorval test stands. Data from this station will be required on a one

minute basis. Temperature, total precipitation, visibility, wind speed and direction are
among a few of the parameters measured.

2.1 Rain/Snow Gauge
The following equipment or equivalent are recommended:

2.1.1  Cake Pan or Plate Pan (see Figure 0)

A large low cakepan (6"x 6"x 2" minimum) may be used to collect and
weigh snow. A plate pan (the same area as a flat plate and 4 cm deep)
may be preferable since it lies like the flat plates at a 10° incline. A
schematic of the plate pan is provided as Figure O.

g:\BM2980\nat_snow\dorv_2.3
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ATTACHMENT II - TEST EQUIPMENT AND PROCEDURE

2.2

23

2.4

Note: When this method is used the bottom and sides of the pan
MUST BE WETTED (before each pre-test weighing) with Type IV
anti-icing fluid to prevent blowing snow from escaping the pan. The
plate pans should be carefully rotated every 10 minutes to prevent
accumulating snow from blowing away. The time of rotation should
be reduced to 5 minutes during heavy precipitation or high wind
conditions.

2.12  Tipping Bucket

2.1.2.1 ETI Snow Gauge

Electronic simulation of a Tipping bucket with a (0.01 inch) 0.25 mm
accuracy. The instrument is not heated (anti freeze used to melt
precipitation).

Temperature Gauge for Panels (optional)

T or K type thermocouple thermometer capable of measuring outside air and
panel temperatures to an accuracy of 0.5 degrees C (1 degree F) over the range
+10 to -30 C (+50 to--20 F). This gauge is optional and should be used to
verify that the panel temperatures are cold-soaked to the OAT.

Test Stand

A typical test stand is illustrated in Figure 1; it may be altered to suit the
location and facilities, but the angle for the panels, their arrangement and
markings must all conform to Figures 1 and 2. There shall be no flanges or
obstructions close to the edges of the panels that could interfere with the airflow
over the panels. '

Test Panels
2.4.1 Material and Dimensions

Alclad Aluminum 2024-T6 or 5052-H32 polished standard roll mill
finish 30 x 50 x 0.32 cm, for a working area of 25 x 40 cm. Thicker
aluminum stock may be needed when an instrument is mounted on the
plate.

B-8 g:\BM2980\nat_snow\dorv_2.3
Version 6.2
January 10, 1996



ATTACHMENT II - TEST EQUIPMENT AND PROCEDURE

25

2.6

2.7

2.4.2 Markings

Each panel shall be marked as shown in Figure 2 with lines at 2.5 and

- 15 cm from the panel top edge, with fifteen cross-hair points and with
vertical lines 2.5 cm from each side; this marks off a working area of 25
X 45 cm on each panel. All marks shall be made using a 1/8" thick
black marker or silk screen process, which does not come off with
application of the test fluids or any of the cleaning agents. Remarking of
the plates will be required as the markings fade because of the cleaning
actions.

2.4.3 Attachment
For attachment to the test stand, at least four holes shall be made, spaced

along the two sides of each panel; the holes shall be within 2 cm from
the panel edge.

Fluid Application

The fluid should be poured onto the plates from a manageable container, until
the entire test section surface is saturated. Up to two litres of fluid should be
applied to each panel. This amount is dependant upon the amount of ice/snow
on the panels prior to the start of the test. Strong wind conditions will require
greater amounts of fluid. For indoor tests at the NRC, about 1 litre of fluid per
panel is sufficient.

Film Thickness Gauge
Film thickness at the six inch line can be evaluated (this is optional). Painter’s

wet paint film thickness gauge. 1-08 mil gauge or equivalent is available from
Paul N. Gardner Company Inc. Pompano Beach Florida.

Video recording

A panning video camera should be mounted to record salient events during
testing. Care must be taken that the camera and any lighting do not interfere
with the airflow or ambient temperatures.

B-9 g\BM2980\nat_snow\dorv_2.3
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ATTACHMENT II - TEST EQUIPMENT AND PROCEDURE

2.8

2.9

2.10

2.11

2.12

2.13

Tests must also be recorded with a hand-held video camera, in particular at the
start of the test and when failures are being called.

Anemometer

Wind Minder Anemometer Model 2615 or equivalent. Available from
Qualimetrics Inc. Princeton New Jersey. To be mounted at 3 metres.

Wind Vane

Model 2020 Qualimetrics or equivalent. To be mounted at 3 metres.

Relative Humidity Meter

Cole Parmer RH/Temperature Indicator P/N N-032321-00 with remote probe
P/N N-03321030 temperature average or equivalent. Temperature limits -30 to
60°C RH range 20 to 100% accuracy + 7% (20-30%); = -5% (30-100%); or
equivalent. Available from Cole Parmer Instrument Company Chicago Illinois.
The temperature gauge should be mounted at a height of 2 metres.

Ice Detection Sensors
Where feasible surface or remotely mounted ice detection sensors should be

used during the tests.

Additional Equipment

- Squeegee - Flood lights (2 x 500 watts)

- Extension power cords - Pressurized space pens, pencils or "China
Markers"
- Water repellent paper
- Stopwatch - PC to record meteorological data

Integration of Equipment

Attachment IV provides a description of the equipment and how it is integrated.
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ATTACHMENT II - TEST EQUIPMENT AND PROCEDURE

3.

DE/ANTI-ICING FLUIDS

31

3.2

33

3.4

Test Fluids

Only fluids that have been certified will be included in tests. Fluid suppliers shall
submit to the test coordinating organization proof of certification for the fluids
they provide.

Certification

Type II fluids shall be sheared by each manufacturer to that viscbsity which would
have been obtained by subjecting their fluids to the shear Stability Test found in
the AEA Material specification revision C (October 1, 1988) paragraph 4.2.8.2.2.

Each manufacturer shall provide samples and a certificate of compliance showing
the viscosity of their test sample of fluid before and after the Shear Stabile Test.
Test verifications of each fluid may be made at the University of Quebec at
Chicoutimi (UQAC).

Dye

Fluids will be supplied for certification and for testing in the form to be used on
aircraft.

Dilution of Type I Fluids

Diluted Type I fluids must be mixed by the testers as a function of outside air
temperature according to Table 2. These concentrations were determined based
upon information provided by the fluid manufacturers for which a buffer of
10°C from the fluid freeze point is maintained. When preparing the mixtures,
verify with a refractometer that the percentage concentrations are accurate.
Union Carbide products are based on Ethylene Glycol, while the Octagon,
Hoechst and Arco products are Propylene Glycol based.

Some tests are also planned with Standard Type I fluids and the concentrations
of these are shown in Table 2. The dilution of these fluids is based upon the
standard mixes used by many North American operators.
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ATTACHMENT 1II - TEST EQUIPMENT AND PROCEDURE

PROCEDURE

Attachment V contains a summary of the major steps required for the conduct of flat
plate tests. This should be mounted on the wall in the trailer at the site.

4.1 Start-up and Close-up

Attachment IV provides a reference to enable tester to open the equipment at the
start of a test session. This attachment also provides reference on what should
be closed at the end of a session.

4.2 Set-up
4.2.1 Pane] Test Stand

If there is any wind, orient the test fixture so that the test panels are
facing into the wind direction at the beginning of the test and the wind
is blowing up the panels,

ie.  ---> /
wind  panel

If the wind shifts during the test do not move the fixture; simply note it
on the data sheet.

4.2.2 Precipitation Gauge

Place the Precipitation Gauge as close as possible to the test fixture.
Ensure that the interior level is used to indicate that the gauge is level.
Ensure that the gauge is not shadowed by an object which would
interfere with the collection of precipitation. If there is drifting snow it
may be necessary to raise the snow gauge above the drift level but no
higher than the test panel. The snow gauge measurements should be
started as early as feasible and continue throughout the duration of all
tests to provide a continuous record of precipitation.
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ATTACHMENT II - TEST EQUIPMENT AND PROCEDURE

4.3

4.4

4.2.3

Manual Cake Pan or Plate Pan Method

Add % inch anti-icing fluid (Type IV) to the bottom of the pan as well

- as wetting the inner sides of the pan. Weigh the wetted pan prior to

testing to the nearest gram. Weigh the pan at 15 minute intervals over
the course of the test (see Table 1.a). Replace the pans on the test stand
as long as the duration of the last test panel. Do not remove the contents
of the pan until the test is complete. Weigh again after test completion
of each panel to determine the true water content reading of the
precipitation.

Use of more than one cake or plate pan is recommended to provide
multiple readings through the course of the test period; mounting the
pans on the test stand at the same orientation of the plates is
recommended.

When using plate pans to measure precipitation rate, two plate pans shall
be used. Care must be taken to ensure that snow or ice does not fall into
the pans when transporting them into the trailer.

Test Panel Preparation

4.3.1

4.3.2

4.3.3

Before the start of each day’s testing, ensure the panels are clean.

Place the panels on the fixture and attach to the frame screws with flat
bolts (wing nuts will make attaching and removal easier in poor weather)

Allow the panels to cool to outside air temperature.

Fluid Preparation_and Application

4.4.1

Fluid Temperature

Except for Type I fluids, all fluids should be placed outside (cold-
soaked to ambient temperature conditions) at the start of the evening
session.
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ATTACHMENT II - TEST EQUIPMENT AND PROCEDURE

4.4.2 Cleaning Panels

Before applying test fluid to a panel, squeegee the surface to remove any
- precipitation or moisture. Fluid being used for the test could be used to
help remove snow or ice from the test panel.

4.4.3 Order of Application

Apply the fluid to the panels, commencing at the upper edge of the test
panel and working downwards to the lower edge. Ensure complete
coverage by applying the fluid in a flooding manner. Start with the top
left panel U, then cover panel X in the second row with the same fluid,
then flood the second test fluid on panel V followed by panel Y, etc. (see

Figure 0).
4.4.4 Testing New Fluids

When testing the new Type IV fluids, two panels with standard Type II
fluids should be tested at the same time on the same stand. When the
end condition occurs on the standard Type II fluids, a new test with the
same Type II fluids should be started immediately. A new form should
be used for this and the test # and Run # should be the same, but with
an "a" (eg. Test # 7a, Run # 23a). At the start of this new test, the plate
pans should be weighed again. The test should be continued until these
new panels have reached the end condition.

Similarly, when testing Type IV 50/50 fluids with Type I fluids, new
tests should be started with Type I fluids if these fail much before the
Type IV 50/50.

4.5 Holdover Time Testing

4.5.1 Set the timer on (for video) as the first fluid application (plate U and X)
is completed. This designates the start of the test (time = zero). Note
the time when fluid application is completed on the remaining panels.

4.5.2 Commence recording the test with a video recorder until the test reaches
the END CONDITION. See Section 5 for definition of end condition.
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ATTACHMENT 1I - TEST EQUIPMENT AND PROCEDURE

4.6

4.5.3

4.5.4

Record the elapsed time (holdover time) required for the precipitation to
achieve the test END CONDITION.

In heavy precipitation, continue the test until the precipitation reaches the
bottom of the panel. Record the time for this event.

Video Recordin

The panning camera should be positioned and functional for every test. It must
capture the 1", 3" and 6" line of the top plates (u, v, w). A suggested position
is to center the camera motor laterally and position it 8’ from the back of the
stand at the same height as the top plates.

Video record each test with a hand-held camera in the following sequences:

1)
2)

3)

4
5)
6)

7

8)

General outdoor condition prior to test (get good view of snow falling).
Video record the data forms.

Video record pouring. Ensure that name of fluids are captured, testers
faces, your voice, name and stand # (ensure date and time are available
and synchronized).

Record pans being weighed and brought out.
Record timer/clock (at beginning of run and during the run).
Record establishing shot of test stand (all the plates).

Record establishing shot of each plate, followed by a close-up of the
plate (scan the plate slowly), then returning to wide shot of the plate.
Repeat this with each plate in sequence, beginning from left to right, top
to bottom. Always follow the same sequence. Ensure that each plate
has a tag marked with the type of fluid used on the plate and that the
plate itself is marked with its corresponding letter (X, Y, Z.. ) Record
the clock/timer often.

For each failure, record an overview of the plates, followed by a wide
shot of the plate, zooming in into a close-up of the failure. Return to the
establishing shot at the end of the procedure. Repeat this procedure for
each failure.
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ATTACHMENT 1II - TEST EQUIPMENT AND PROCEDURE

4.7

4.8

9) Ensure that the lighting is appropriate for video purposes.

10)  Ensure that the video camera is in fact recording. At the end of a test,
- rewind a few seconds and check that the test was recorded.

Plate Pan Measurements

Measure the quantity (rate) of precipitation using at least two plate pans

mounted on the test stand. Record these measurements on the Form (Table 1.a)
at the following times:

. at the start of the test;

. every 15 minutes;

. when there is a significant change in the rate (intensity) for more than
one minute;

. after failure of each panel (measure only once if two panels fail at almost
the same time); and

. at the end of the test.

Meteorological Observations

Meteorological observations must be recorded at the same times as in 4.7, and
when there are changes in the type and category of precipitation. Significant
changes in wind speed and direction should also be noted.

4.8.1 Type of Precipitation

Note the type of precipitation (refer to Figure 4 for the codes). This is
a subjective determination. If two or three forms of precipitation co-
exist, then note all of these.

4.8.2 Amount of Precipitation

This is a subjective determination by the tester. Normally, this is
determined by a trained meteo observer using visibility as a guideline.
The symbols are as follows: ++ is heavy; + is moderate; - is light;
-- is very light.
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ATTACHMENT II - TEST EQUIPMENT AND PROCEDURE

4.9

4.8.3

4.8.4

4.8.5

4.8.6

Classification of Precipitation

While many different classifications are available, a simple classification

- of ten forms of solid precipitation is shown in Figure 3. Use of black

velvet to collect the snow and inspect it, will facilitate the identification.

Determination of Wet or Dry Snow

While this is usually temperature and humidity level dependant,
determination of wet or dry snow could be determined by collecting
snow in a dry plate pan on a stand not being used. If in the course of a
test, the snow in the pan can be combined and formed into a "snow-ball",
then this will be identified as wet snow. If the snow does not form into
a "snow-ball" or if the snow does not even accumulate, then this is
considered dry snow. Note that the time to form a "snow-ball", when
collecting with gloves, should be less then 5 seconds. One other method
to determine whether the snow is wet or dry would be to measure the
depth of the snow in the pan and compare it to the liquid equivalent
depth. If the ratio is > 10, then it would be wet snow.

Temperature and Wind Measurements

These can be read and recorded from the computer monitor at the site.

Manual visibility measurements should be taken during daylight
conditions. The markers to designate distance are those used by
Environment Canada when these observations were being made
manually.

Video Organization

The video equipment cassettes should be marked sequentially for the panning
camera and the Hi 8 cameras. These #’s should be recorded on the data form
at the time of testing. When these are full, then they should be marked as full.
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ATTACHMENT II - TEST EQUIPMENT AND PROCEDURE

END CONDITION

The plate failure time is that time required for the end conditions to be achieved. This
occurs when' the accumulating precipitation fails to be absorbed at any five of the
crosshair marks on the panels.

A crosshair is considered failed if:

OR

There is a visible accumulation of snow (not slush, but white snow) on the fluid
at the crosshair when viewed from the front (i.e. perpendicular to the plate).
You are looking for an indication that the fluid can no longer accommodate or
absorb the precipitation at this point.

When precipitation or frosting produces a "loss of gloss" (i.e. a dulling of the
surface reflectivity) or a change in colour (dye) to grey or greyish appearance
at any five crosshairs, or ice (or crusty snow) has formed on the crosshair (look
for ice crystals). This condition is only applicable during freezing rain/drizzle,
ice pellets, freezing fog or during a mixture of snow and freezing rain/drizzle
and ice pellets.

As these determinations are subjective in nature, the following is very important:

Whenever possible, have the same individual make the determination that a
crosshair has failed.

When making such a determination, ensure consistency in the criteria used to
call the end of a test.

Under light snow conditions or when the precipitation rate decreases, snow may
sometimes build up on the fluid and then be absorbed later as the fluid
accommodates (absorbs) it. If this occurs, record the first time snow builds up
and note (in the comments sections) that there was an "un-failure" at a specific
crosshair.

Under conditions of moderate to heavy snow or hail, coverage may be very uneven;
over about one-third of the panel should be recorded.
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ATTACHMENT II - TEST EQUIPMENT AND PROCEDURE

END OF TEST

Run test at least 10% longer than the time to reach the end condition on the last panel.
This will allow the sensor traces to be longer for analysis. Once the test has ended,
restart the testing procedure and continue as long as the weather conditions warrant.

REPORTING & OBSERVATIONS

Calculate and record test data, observations and comments in the format of Tables 1 and
la. Each test must be conducted in duplicate. Detailed definitions and descriptions of
meteorological phenomena are available in the Manual of Surface Weather Observation
(MANOBS) - a copy is available at APS offices.
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ATTACHMENT III - PERSONNEL RESPONSIBILITY

ATTACHMENT III
PERSONNEL RESPONSIBILITY

Test Site Leader

. Call personnel to conduct tests.

. Ensure test site is safe, functional and operational at all times.

. Supervise site personnel during the conduct of tests.

. Ensure site is opened and closed properly.

. Monitor weather forecasts on a daily basis.

. Report to project manager on site activities on daily basis.

. Review data forms upon completion of test for completeness and correctness (sign).
. Decide what fluids should be tested.

. Ensure results are reasonable.

. Ensure all clocks are synchronized at all times.

. Monitor weather forecasts during test period.

. Ensure fluids are available and verify fluids being used for test are correct.
. Get samples of all fluids.

. Ensure computers are all operational.

. Ensure electronic data is being collected for all tests.

. Ensure proper documentation ‘of tapes, diskettes, cassettes.

. Verify test procedure is correct (eg. stand into wind).

. Ensure all materials are available (pens, paper, batteries, etc.)

. Ensure all equipment is on (tilt and pan video etc.).

. Fill in end of testing checklist for every session (see Attachment VI).

End Condition Tester

. Monitor the progression of failures on the plates.
. Record end condition times for each crosshair.
. Communicate to video operator the end condition times.
. Apply fluids onto test panels.
. Complete and sign Data Form (Table 1).
. Prepare fluids for each test.
. Prepare name tags for each test.
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ATTACHMENT III - PERSONNEL RESPONSIBILITY

Meteo Tester

. Record meteo for both stands

. Rotate and measure plate pan weights.

. Squeegee plates prior the fluid application.

. Complete and sign Data Form (Table 1a).

. Assist end condition tester when failure times occur quickly.
. Place stop-watch and start stop-watch on test stand.

Video Tester

. Sign and fill in cassette #’s, etc. in data form (Table 1a)
. Video all tests (see procedure)
. Verify all equipment is on (tilt and pan video etc.).
. Document and mark all cassettes used for all electronic equipment.
. Ensure camera batteries are recharged and available.
. Ensure lighting is appropriate.
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ATTACHMENT IV

o

System management and procedures

OBJECTIVE:

The object of this report is to provide written procedures to follow for each test
session at the APS trailer site. These procedures are intended for normal operations
during testing but will offer guidelines in the case of abnormalities such as computer
breakdown.

An introductory section will describe the general aspects of the computer systems
as well as the peripheral components involved in their functioning and test operations.

Procedures will be placed in a black binder that will determine procedures for anti
icing and computer operations.

Introduction
There are three computer systems running at the same time to ensure proper data
collection at the APS site. The primary functions of these computers are to provide
meteorological data as well as sensor data. The three computer systems are called:
1. MET computer;
2. RVSI;
3. CFIMS (or CWDS).

Along with these systems are the video recording equipment, as well as various power unit
boxes that assure a proper power supply .

B-23
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ATTACHMENT IV ‘ 3

MET COMPUTER

MET is the chosen abbreviation for meteorological computer. The computer may
also be referred to as the WX station, for weather station. This computer is hooked up to
a series of reading instruments located on the outside that provide necessary information
such as ambient temperature, wind speed, etc.. The information is obtained through a
program called GET-DATA. It is vital to set proper time and date on this computer
before the start of any experiment.

The computer is equipped with a 54 floppy drive and is running in the DOS 5.0
environment. Usually the computer is running on a 24 hr. basis.

to exit the program. GET DATA and go mtoDOS . ‘kou may o back to the

Alt-X or Ctrl-Es¢ | program by typing GET-DATA. When turning on the computer, a window will
pop up asking if the user wishes to append the unsaved data or overwrite onto the
file.

F5 to start a new test file. A test file is started at the beginning of the session when
testing starts.

F6 to close a test file. A test file is closed when all testing is completed for the night.

Alt-F10 to escape to DOS temporarily (10 to 153 min.) also called shelling to DOS.

Alt-H for HELP

3

%
\_‘_ &“ 5 -.““ :- "if...\z 30
i &\3 S

Ctrl-F2 T mebug/Dlag'nsuc Mode ON/OFF

F4 DOS / Module Time Toggle

Alt-F4 Read in new DEFAULTS/ PARAMETERS
F8 Sync. time

Ctrl-F8 Sync. time now
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The accumulated data is going to be stored in files ( located in directory
¢:\1100\DATA) that are labeled under three categories:

i) S for scan 24 hr. data (backup), extension .CVS (Direct read excel)
ii) L for log, running log that keeps track of events on computer, extension .LOG
iii) T for test file, actual experiment.

These files are saved according to their category followed by the date sequence
YYMMDD. Note that all files are denoted by date in this form as presented in the
following example:

ex: S941201.CVS

1.940302.LOG
Once the files are saved, they are compressed through a ZIP program.

MET COMPUTER PROCEDURES

1) Turn on the screen (bottom right hand side, on the side), the terminal itself is usually
 running 24 hrs.
2) Call FSS: 633-3345, to get a time check to set the computer:
note:
UTC time = Zulu time, i.e. you must subtract 5 hrs. to get E.S.T.
for example: 18:15 Zulu time — 13:15E.S.T.
or request EST time (i.e. Local time check)

3) Enter the new time in the computer:
- Alt-F10 to DOS
- set the time
~ type in exit then press enter
- press F7 and confirm yes to reset the data module

4) Open the test file: press FS
-you'll see that in the running log the test file is open
(remember to close the test file at the end of the night : press F6).
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RVSI

This system is named after the developers, Robotics Vision Systems Inc.. This
system is hooked up to the testing stand, and includes a photo-scanner that relays
information back to the computer to display on screen the state of the aluminum plates.
The software runs in the OS/2 environment. The computer runs in conjunction with a
gray power supply box located under the desk.

This gray power unit also supplies power to heat the RVSIVthe scaffolding at the
test stand.

While the RVSI is running, a main menu is displayed on screen featuring options to
proceed with the tests. The menu options are presented in the following table.

Table of menu options for the RVSI:

R e R DR A s
; e R B

RUN commén;:e scannmg and reads data

LG

STOP displays " Compressing the image sequence. Please wait..."

- after a scanning sequence was run, you have to go to STOP to compress the
data. Once that has occurred, the program takes you back to the mainh menu
and stores the data on the hard drive.

TAPE to transfer the data to a tape backup, this option temporarily takes you into a
vellow screen.

SHUT goes through the proper shut down sequence to exit the program. When you
shut down the application, the computer displays some difficulty in
terminating the shut down sequence where after a certain delay, when not
registering any hard drive activity, it is safe to furn off the computer.

Operating keys to select an item on the MENU are as follows:

- 4 down arrow to scroll through the menu;
- — right arrow to select an option;
- « the left arrow will give you an instantaneous scanning
and also exits back to the menu (in control panel) if you are in scan mode already.
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7  ATTACHMENT IV - 6

RVSI PROCEDURES

1) Turn on the RVSI monitor (bottom right on the face) & CPU (slim gray button on
tower).
2) Turn on the gray power supply box in order to have the "result" screen (do not touch
the heater power switch, the heater remains on at all times).
3) Set the time on the RV SI
- click the upper left hand corner with the mouse and go into "window list"
- select DATETIME.CMD icon to change the date and time, once the date and
time have been entered the screen disappears and takes you back to the main i
menu.
- If it doesn't exist then select the STARTUP menu, then select DATETIME.CMD
icon.
- Exit the DATETIME.CMD application by selecting the corner of the
STATRTUP menu and then selecting close.
4) When the "control panel" menu appears (and the test is ready to start), select RUN
this will take you into a "result" screen.
5) At the end of the experiment, press left arrow to exit the "result” screen
6) Then select STOP, in order to save the data (after each test run go to STOP to
comipress the images).
7) At the end of the night select SHUT 7
- if a screen prompts you that there is another application, select YES to shut it F
down.
8) Shut the gray power supply box as well to save on energy.
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Accessing the FILE MANAGER in the RVSI computer:

To view the directories and files in a global manner and perhaps copy them to
diskette, it is easier to work through the File Manager in OS/2 Windows. To access the
File Manager through complex maze of windows, you might use the following procedure:

1) Starting from the RVSI menu screen, go to the upper right hand corner and click on
the small box (the box on the left).
(there may be a delayed response, avoid the temptation of repeatedly clicking )

2) The DATETIME.CMD screen appears, click on the small box of that screen.

3) The Monitor Window appears (with a list of commands), press on the small box of that
screen.

4) Then you'll find yourself in a light blue screen: double click on the OS/2 System icon
which is on the bottom left hand corner.

5) That will take you to a black screen called OS/2 System-Icon View: double click on the
folder located on the bottom left (first in the second row).

6) That takes you to a white screen called Windows Programs-Icon View, double click on
the Program Manager icon

7) When the Program Manager screen pops up, select the File Manager (double click or
press enter).

8) View the files, copy etc.

9) When finished, go to the top left box of the Program Manager Screen & select close

10) press OK to end WIN-OS/2 session

11) go to top left corner of Windows Programs-Icon View screen and click on the gray
file on the top left corner, and select close

12) Go to top left corner of OS/2 System-Icon View screen and click on gray circle, and

select close.

13) Go to the top left corner and double click on the start up file

14) Start up screen appears with DATETIME.CMD and Ice Detection icons

15) Double click on the Ice Detection icon and you'll be back to the RVSI screen.
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CFIMS

The CFIMS is hooked up to a data logger called the LRU which in turn is
connected to the ice sensors. This computer runs on a software called FLUIDSTY that
analyses the temperature on the ice sensors.

The FLUIDSTY program is located in the e:\fluidsty directory. Usually when the
computer is powered on, the program is run automatically. Should the user have exited
the program, he needs to type in ﬂ“/\ ty and press enter in order to have it run again.

When running the FLUISTY program, the user will encounter five typical screens,
not including error messages. These screens guide the user to select or enter the data
pertinent to the test such as: the number of sensors used, the snow type, the fluid name,
the mounting as well as comments. '

Before each test conducted on the test stand #1, it is important to repower the
LRU ( turn it off then back on). Qtherwise an error message will be pop up. (the LRU is
the gray box with the switch on the right hand side next to the power cord). On the LRU
test panel (the gray box), the Fault light that is not lit, or off, indicates that the sensor is
connected correctly. A fault light that is lit, or on, indicates that a sensor is either not
connected or not connected correctly.

CFIM PROCEDURE

1) Power on the screen, the computer and the LRU

2) "doskey installed" will pop up, press any key to continue.

3) It will automatically prompt you to set the time and date, use the FSS time.

4) Press Esc to accept and continue.

5) On the bottom of the screen it indicates to "Repower LRU", it means to reset the LRU
test panel (turn it off then on)

6) When the LRU is reset, you are ready to start sampling.

7) Select "S" to start sampling.

8) Enter the necessary information in each field.

9) Press Esc to accept the configured data.

10) A data collecting screen will appear during the length of the test.

11) At the end of the test, press Ctrl-Q to stop sampling.

12) Enter the test comments to conclude the experiment.

13) Press Esc to accept, and we go back to the first screen.

14) At the end of the night select Q to quit, then it will save all the data.
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P ATTACHMENT IV 2

VIDEO CAMERA

The video monitor is observing the test stand #1. It is hooked up with a time lapse
VCR. The VCR must be turned on in order to receive a picture. There are also two black
scan control boxes next to the monitor that permit panning and zooming with the camera.
During a test, the scan control will be on the automatic mode in order to pan continuously
on the three panels. Behind the RVSI power source is a small DC power source that must
be on to power the VCR. The scan control must be set up to focus on the top three
plates, on the top third of the plates, i.e. from the top to the 6" line. Then, in order to
record the test, it is important to press play-record (ensure there is a tape inside) at the
beginning of each test and stop at the end of each test.
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1A) Call FSS, get TIME & WEATHER check
- synchronize all computers and watches
- type in the FSS weather data in the CFIM comment box

1) Met Computer ON
- F5 to start new test
- AIt-F10, set time, exit
- F7 to reset data module
2) RVSI computer ON
- set the time
- make sure the screen is right
- note down the image # and the series #
3) CFIM computer ON
- set the time
4) Press left arrow to start sampling RVSI
Press "S" to start sampling CFIM , enter data and Esc to accept
VCR ON, press Play-Record
5) START TEST

END OF TEST:

I 1) Down Arrow to STOP, Right Arrow to select STOP oo R X
2) STOP VCR
3) Ctrl-Q to end CFIM data collection, Repower LRU

F

END OF NIGHT:

1) F6 on MET

2) SHUT on RVSI

3) Quit on CFIM

4) Turn off all monitors, CFIM and RVSI computers, VCR and gray power supply box
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ATTACHMENT V
SUMMARY OF STEPS TO CONDUCT TESTS

The following are the major steps required to conduct flat plate tests at Dorval.

Upon Entering Trailer

1)
2)
3)
4)
5)

Turn on lights (outside and inside) and sign-in

Determine tests to be conducted and fluids (Type II, IV to be placed outdoors).
Remove snow and clear access to stands. A

Turn on RVSI computer, C/FIMS computers, and video camera equipment.
Synchronize all clocks on all equipment in 4) and stop watches..

For Each Test

1)
2)
3)
4)
5)
6)

7)
8)

9
10)
11)

Fill in general material on Table 1 and 1.a, and prepare plate pans for start of test.
Place fluids and tags by stand.

Ensure stand is into wind.

Start logging of following computers: C/FIMS and RVSI, and apply fluids on panels.
Start timer on stand (t = 0) after application .on plates U and X.

Record end condition times of all panels (care to be taken for the 5" crosshair of
each panel).

Measure plate pan weights over the course of the test.

Video record start of test, progression of failures, and when the end condition (5 of 15
crosshairs) is being called on each panel.

Ensure forms are properly completed and signed.

Save C/FIMS and RVSI data.

Start a new test.

To Close Trailer

1)
2)
3)
)
5)
6)
7)
8)

Replenish fluids.

Log and document date, times, test #’s, etc. on all media

After major events (more than 10 tests), start new tapes for next occasion.

Place all media and test forms in large envelope for delivery to office.

Shut off the following equipment RVSI; video camera; and C/FIMS; bring in timers.
Clean trailer and all garbage.

Ensure outdoor is left clean and presentable.

Close lights and sign-out.

B-4] g:\BM2980\nat_snow\dorv_2.3
Version 6.2
January 10, 1996



FIGURE 0

SCHEMATICS OF PLATE PAN AND TEST STAND

Protile View

PLATE PAN

4CM

N
)

]
Plan View Side View
(@s1e* Holes
—— L)
1/8° Alysminum
a8 _L 48.3cm (197 —74
0cMm 10 187 _f N T
acM '___ Ssou ____‘
_—1 l- 35CM ——1 l——_s.scu
TEST STAND

" SIX TEST PLATES (INCLINED @ 10° SLOPE)

TEST STAND

B-42
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FIGURE 1
TEST STAND

DRILL 25/64 HOLE THRU.&
TACKWELD 2/8-16 UNC.X 3/4 BOLT
TO BE USED WITH WING NUT

1 1/4 ANGLE IRON TYP.

83.75 ‘

225 -I- —r ]

1" x 6" thick

8.5' long
Metal ski at both ends bolted
onto a 1" x 6" piece of wood.
} 48.00 i
ALL DIMENSIONS IN
= INCHES EXCEPT WHERE
B o OTHERWISE SPECIFIED
38.00

t_snowvack_r2.drw
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FIGURE 2
TYPICAL ICE SENSOR
FLAT PLATE MARKINGS

1" (2.5 cm)

L

1" (2.5 cm)

20" (50 cm)

1" (2.5 cm) LINE

6" (156 cm) LINE

| lce Sensor

12" (30 cm) LINE

<« 12" (30 cm)

Y

bm2980\procedur\nat_snow\plate.drw
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FIGURE 3

INTERNATIONAL CLASSIFICATION FOR SOLID PRECIPITATION

Graphic ' Examples " Symbo! Type of Particle

3 v 3
g{?}» & ' F1 Plate

F2 - Stellar crystal

¥
%@ Fa Column
N

L

F4 Needle

J
Y 2 % F5 Spatial dendrite

L'—"! f 4
N | N F6 Copped column

D&

A 330 -

4. A pictorial summary of the-international Snow Classlf‘catlon for solid precipitation.
This classification applles to falling snow.

&
—
XN G 7 agrcr
A
A

Source: International Commission on Snow and Ice, 1951

B-45



FIGURE 4

'WEATHER PHENOMENA AND SYMBOLS

General Category Specific Phenomena Symbol
Torna&does &Ornado ’{"?mado
an aterspout aterspout
Thunderstorms Funnel Cloud Funnel Cloud
Thunderstorm T, T+
Rain R--,R-, R, R+
Rain Showers RW-—, RW-, RW, RW+
Drizzle L-=L- L L+
Freezing Rain ZR--,ZR-, ZR, ZR+
Freezing Drizzle Zl~-,Z1L~, ZL, ZL+
Snow S~-,8-8S, S+
Snow Grains SG--,SG-, SG, SG+
Precipitation Ice C IC
Ice Pellets IP--, 1P, IP, IP+
Ice Pellet Showers IPWe- -, IPW-, IPW, IPW+
Snow Showers SWe -, SW-, SW, SW+
Snow Pellets SP--, SP-, SP, SP+
Hail A-= A- A LA+
Fog F
Ice Fog IF
Haze H
Obstructions to Smoke K
Vision (visibility Blowing Snow BS
6 miles or less) Blowing Sand BN
Blowing Dust BD
Dust (- D

B-46



ATTACHMENT VI

CHECKLIST FOR END OF TESTING

ALL FLUIDS BROUGHT IN
ALL FLUIDS REPLENISHED

STAND TIMERS BROUGHT IN

FLUID TAGS BROUGHT IN

WASTE FLUIDS BROUGHT IN

* JHANDHELD CAMERAS BROUGHT IN

OUTDOOR AND STAND LIGHTS TURNED OFF

PANNING VIDEO CAMERA TURNED OFF

C/FIMS COMPUTER TURNED OFF

MET FILE CLOSED AND NEW FILE OPENED (MET COMPUTER KEPT ON)
RVSI FILES COMPRESSED AND SAVED TO TAPE

RVSI COMPUTER AND HEATER TURNED OFF

WRIST WATCHES HANDED IN

ALL TEST MEDIA PROPERLY LABELED (VCR, SUPER 8, RVSI, C/FIMS)
DATA FORMS CHECKED AND SIGNED

ALL PERSONNEL SIGNED OUT

TRAILER CLEANED UP

TRAILER HEATER KEPT AT +17C

C/FIMS

TRIPOD

BM2980\SETUP\CHEKLIST.XLS
10/01/96 10:21 AM
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Attachment VII

MARKERS FOR DETERMINATION OF VISIBILTY
(Refer to Visibilty Map of the AES Site, Dorval)

1) Visibility should by measured only during the daylight.
2) To determine visibilty, search for the furthest visible marker and enter the distance of
this marker on the data form.

DISTANCE LANDMARK - LOCATION
(miles) FROM TRAILER
1/8 Top of Air Canada garage, Road Side of trailer | N/E
1/4 Air Canada lights (top of Garage), Road Side of trailer E
3/8 (Judgment call) 7
172 Building in Road Side of trailer N/E
5/8 Air Canada De-Icing trailer (next to runway), front side of trailer S/W
3/4 Blue Building, between Back & Road Side of trailer N
7/8 Small Blue Building, Front of trailer - S/E
1.0 Building, Front of trailer S/E
1.5 Brown Buildings, AES Side of trailer S/W
2.0 Group of three (3) Buildings, between Back and AES Side W
ORIENTATION
BACK
AES TRAILER ROAD
SIDE SIDE
door door
T —
FRONT

File:g/bm?2980/procedur/nat_snw/VISB_MAP XLS
Dats:07/11/96 B-48
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: Attachment VII
; Map to determine visibility at AES Site, D,

(concentric circle ¥ mile apart) “
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DETAILED PLAN OF NRC COLD CHAMBER TESTING

This document provides the detailed procedures and equipment required for the conduct of
simulated freezing fog, freezing drizzle/rain and rain on a cold-soaked surface tests. These
tests will be conducted at NRC’s Climatic Engineering Facility (CEF) in Ottawa.

1. OBJECTIVES

1.1

1.2

Freezing Fog and Light Freezing Rain/Drizzle (March 11 to March 15, and
March 22 to March 29, 1996)

This test program was. developed to test samples-of the new Type IV fluids to

‘establish - holdover times over the full range of HOT table conditions.

Scheduling of the indoor tests will be coordinated with the NRC. Duration of
tests will be ten working days, including set-up time. Fluid failure will be
determined by visual observation and supported by any instruments as these are
made available. Ancillary tests will be conducted at the NRC Chamber to study
the effect of HOT’s of successive application of new and conventional Type II
fluids on clear and contaminated Type I’s.

Cold-Soaked Conditions (July 29 to August 9, 1996)

An approach for the evaluation and substantiation of cold-soaked wings was
developed as part of the 1994/95 test program. Some preliminary experiments
were also conducted. The 1995/96 cold-soaked tests will be conducted to
substantiate the values given in the SAE/ISO Holdover Time Tables for Type I,
Type II and Type IV fluids.

The cooling system used in 1994/95 to cool the test boxes will be used. The
tests will be conducted at +2°C, covering a range of box temperatures from 0°C
to -15°C, and a range of precipitation rates to be determined in consultation with
personnel from AES and NRC. Tests will be conducted with the 7.5 cm boxes
used during the 1994/95 test program and the new 2.5 cm sealed boxes (see
Attachment VIII).

2. PERSONNEL

Three (3) testers will be required for the CEF testing at all times.- Duties will be shared
as follows:

Pan/Fluid/Video/Boxes
Tester 1: - Coordinate all equipment

- Record pan rates

CM1283\procedur\cefisim3.2
Version 3.2
February 19, 1996



DETAILED PLAN OF NRC COLD CHAMBER TESTING

End Condition
Tester 2:

Leader
Tester 3:

‘Assist end condition tester when failure times occur

quickly

Assist Team Leader

Ensure power cables and lighting is in place

Pour fluids

Operate Cooling unit

General setup

Prepare plates, boxes and pans for each experiment
Perform experiments

Prepare fluids

Take video (hand-held) as required ,

Ensure video equipment (tilt and pan) is operational

Located by test stand

Make observations and call conditions on test stand A
Knowledge of procedures for test stands

Setup lights and stand and cables

Setting up, C/FIMS and video equipment

Calling end conditions

General setup

Assist Tester 1 as required

Knowledge of test procedures and conditions

Responsible for area and people

Coordinate actions of APS team and NRC personnel
Ensure test site is safe, functional and operational at all
times.

Supervise site personnel during the conduct of tests.
Report to project manager on site activities on daily basis.
Review data forms upon completion of test for
completeness and correctness (sign).

Ensure all clocks are synchronized at all times.
Ensure-fluids are available and verify fluids being used for
test are correct.

-Ensure electronic data is being collected for all tests.

Ensure proper documentation of tapes, diskettes, cassettes.
Ensure all materials are available (pens, paper, batteries,
etc.)

Ensure all equipment is on

CM1283\procedur\cefisim3.2
Version 3.2
February 19, 1996
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DETAILED PLAN OF NRC COLD CHAMBER TESTING

PROCEDURES

The procedures for most tests are the same as per the FPTP document. The data forms
used for the tests as well as the rate forms are attached to this document. The
following notes apply to the CEF testing:

a) Run numbers followed by a, b or ¢ (sub-run) refer to tests conducted within a
primary run.

b) Freezing fog tests will use two stands. Each stand should be started 30 minutes
.after the other or after the first sub-run is complete, and rates are being
measured.

c) Rates will be measured before and after each run and sub-run at all tested
locations. For the sub-runs, only the concerned plates should be looked at.

d) The sealed boxes for cold-soaked testing should be prepared in advance by T1
who will also run the cooling unit. T3 will participate in this effort.

€) A video record of most tests will be continuously collected using the time lapse
video camera. Any special event should be recorded by T1 using a hand held

camera.

f) Refer to Attachment IX for the thermistor mounting procedure.

TEST PLAN AND EQUIPMENT LIST

Attachment VII provides an equipment list. Attachment VI provides a day by day test
schedule, while Attachment V provides the more general test plan. It is anticipated that
the freezing fog, drizzle and rain tests will be conducted during the 10 day period in
March 1996, while the cold-soaked tests will be conducted at the end of July 1996 for
a 10 day period.

Data Form

The data forms are as follows:

* - De/anti-icing data form for freezing precipitation, Attachment I
. De/anti-icing data form for cold-soak box, Attachment II

. Precipitation rate measurement, Attachment III

. Cold-soak precipitation rate measurement, Attachment IV

Additional tests (Attachment VIa) to see the effect of Type IV and Type II fluids over
Type I are planned based on Attachment Va.

CM1283\procedur\cefisim3.2
Version 3.2
C-3 February 19, 1996



")

ATTACHMENT I

DE/ANTI-ICING DATA FORM FOR FREEZING PRECIPITATION
REMEMBER TO SYNCHRONIZE TIME VERSION 3.0 1995/96

{LOCATION: CEF (Ottawa) DATE: RUN NUMBER: STAND #:
am/pm RVSI SENSOR Series #:

TIME TO FAILURE FOR INDIVIDUAL CROSSHAIRS (real time)

Time of Fluid Application:
{real time)

Plate U Plate UU Plate V Plate VV Plate W Plate WW

FLUID NAME

B1B2B3

ci1c2¢e3

D1D2D3

E1E2E3

F1F2F3

TIME TO FIRST PLATE
FAILURE WITHIN WORK AREA

TIME OF SLUSH 1st % Full . 1st Y Full 1st Y2 Full 1st % Full 1st % Full 1st Y2 Full

FORMATION ON
SENSOR HEAD

Time of Fluld Application:
(real time)

Plate XX Plate X Plate YY Plate Y Plate ZZ Plate Z

_FLUID NAME

B1B2B3

c1c2¢C3

D1D2D3

E1E2E3

F1F2F3

TIME TO FIRST PLATE
FAILURE WITHIN WORK AREA

TIME OF SLUSH 1st Y Full 1st Y2 Full 1st Ya Fuli 1st Y2 Full 1st % Full 1st Ya Full
FORMATION ON
SENSOR HEAD

PRECIP: ZF, 2D, ZR AMBIENT TEMPERATURE: °C
COMMENTS: FAILURES CALLED BY :

HAND WRITTTEN BY : LEADER:

*Tg Tloprevie  Ctesting, " “meofF- '* -7 dfon”. : L P : - : - . = - ‘28pre  C--STEF VBT Printr* A" 78
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ATTACHMENT I
DE/ANTI-ICING DATA FORM FOR COLD SOAK BOX

REMEMBER TO SYNCHRONIZE TIME VERSION 3.0 1995/96
|LOCATION: CEF (Ottawa) DATE: RUN NUMBER: STAND #:
am/pm RVSI SENSOR Series #:
TIME TO FAILURE FOR INDIVIDUAL CROSSHAIRS (real time)
Time of Fluid Application (real time):
Box Depth : 7.5/2.5 7.5/2.5 7.6/12.5 7.5/2.5 7.5/2.5
Box A Box B Box C Box D Box E
FLUID NAME
B1B2B3
C1C2C3
D1D2D3
E1E2E3
F1F2F3
TIME TO FIRST PLATE
FAILURE WITHIN WORK AREA
Time of Fluld Application (real time):
Box Depth : 7.5/2.5 7.5/2.5 7.5/2.5 7.5/2.5 7.5/2.5
Box F Box G Box H Box | Box J
FLUID NAME
B1B2B3
c1c2C3
D1D2D3
E1E2E3
F1F2F3
TIME TO FIRST PLATE
FAILURE WITHIN WORK AREA
PRECIP: Drizzle, LightRain, Moderate Rain, Heavy Rain
AMBIENT TEMPERATURE: °C
COMMENTS: FAILURES CALLED BY :
HAND WRITTTEN BY : LEADER:
Fila:gcm1283\rocedur\ca\BFORM2-3XLS Printed: 07/03/96



ATTACHMENT III
PRECIPITATION RATE MEASUREMENT @ CEF IN OTTAWA

Date:
Start Time: V am/pm
Run #:
Precip Type: (FZD, FZR, FZF, S)
Pan Location:

U uu \") w W WW

XX X YY Y zz - Z
Collection Pan:

Pan/ Area of Location Weight of Pan (g) Collection Time (min)

Cup # Pan (dm?) Before After Start End

NN<3Ix%¥5ssS<Ec

Comments:

Handwritten by:

Measured by:

.. . File:g:/cm1283/procedur/cef/RATE_FRM.XLS
Precipitation Rate = Ag/area (dm?)/hr Printed:07/03/96
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ATTACHMENT IV
COLD SOAK PRECIPITATION RATE
MEASUREMENT @ CEF IN OTTAWA

Date:
Start Time: am/pm
Run #:
Precip Type: (Drizzle, Light Rain, Moderate Rain, Heavy Rain)
Pan Location:
A B D E
F H [ J
Collection Pan:
Pan/ Area of Location Weight of Pan (g) Collection Time (min)
Cup # Pan (dm?) Before After Start End
A =
B =
C =
D =
E =
F =
G =
H =
I =
) ] -

Comments:

Handwritten by:

Measured by:

- . File:g:\cm1283\procedur\ceARATE_BOX.XLS
Precipitation Rate = Ag/area (dm?)/hr ' Printed:07/03/96
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ATTACHMENT V
TESTS PLANNED AT CEF 1996

FRE RIZZLE

Variables: * Temperature: Above -3 °C, above -10 °C
* Fluid Type: STD T1, DIL T1, II 100, I 75, I1 50, IV 100, IV 75, IV 50
* Fluid mfg: 3 different ones (eg. UCAR, OCT, KILF, HOECHST)
* Rate of Precipitation: 4,7,11 g/dm*hr

NUMBER OF TESTS
TEMP. Type I Typel TypeIl | TypeIl | TypeIl | TypeIV | TypeIV | Type IV
CO) DILUTED| STD NEAT 75125 50/50

Above -3 S S S S
Above -10 S S S S
LIGH EZ
Variables: * Temperature: ‘Above -3 °C, above -10 °C
* Fluid Type: STD T1, DIL T1, 11 100, I1 75, I 50, IV 100, IV 75,1V 50
* Fluid mfg: : 3 different ones (eg. UCAR, OCT, KILF, HOECHST)
* Rate of Precipitation: 14, 18, 22 g/dm*/hr
NUMBER OF TESTS
TEMP. Type I Type I Type I1 TypeIV | TypelIV
(o) DILUTED| STD NEAT
Above -3 S S S
Above -10 S S S

S = Substantiated, no test required
NA = Not Applicable

Absolutely required

(1) Include some Type II fluids simultaneously with Type IV for comparison and calibration with previous winters.

File:g/cm 1283 /procedur/cef/ TESTS. XLS
Date:07/03/96
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ATTACHMENT V (cont'd)

TESTS PLANNED AT CEF 1996 ®
FREEZING FOG
Variables: * Temperature: Above -3 °C, above -14 °C, above -25 °C, above -30 °C
* Fluid Type: STD T1, DIL T1, 11 100, I1 75, I1 50, IV 100, IV 75,1V 50
* Fluid mfg: 3 different ones (eg. UCAR, OCT, KILF, HOECHST)
* Rate of Precipitation: 2,5, 8 g/dm?hr
NUMBER OF TESTS ]
TEMP. Type I Type I Typell | Typell | Typell | TypelV | TypeIV | TypelIV
CO) DILUTED STD NEAT 751258 50/50
Above -3 S S S S S
Above -14 S S S S NA
Above -25 S S S NA NA
Above -30 9 9 9 NA NA

S = Substantiated, no test required
NA = Not Applicable

Absolutely required

(1) Include some Type II fluids simultaneously with Type IV for comparison and calibration with previous winters.

File:g/cm 1283/procedur/cef/ TESTS.XLS
Date:07/03/96
C-9



ATTACHMENT V (cont'd)

TESTS PLANNED AT CEF 1996 ¥
LD SOAKED

DRIZZLE
Variables: * OAT: +2°C-
* Skin Temperature: Range from -14 to 0 °C (get 2)
* Fluid Type: STD T1, DIL T1, II 100, II 75, II 50,1V 100, IV 75, IV 50
* Fluid mfg: 3 different ones for Type IV, 2 for Type 1 & 11
(eg. UCAR, OCT, KILF, HOECHST)
* Rate of Precipitation: Range from 2 to 13 g/dm?/hr (get 2)
* Box Size (Height): 2.5,7.5cm.
NUMBER OF TESTS
BOX Type I Type I TypeIl | Typell | Typell | TypelIV | TypelV | TypeIV
SIZE DILUTED| STD NEAT 75125 50/50 NEAT 7525 50/50
2.5 cm 8 8 8 8 8 12 12 | 127
7.5 cm 8 8 8 8 8 12 12 12
LIGHT RAIN
Yariables: * OAT: +2°C
* Skin Temperature: From -14 to 0 °C (get 2)
* Fluid Type: STD T1, DIL T1, II 100, II 75, II 50, IV 100, IV 75, IV 50
* Fluid mfg: 3 different ones for Type IV, 2 for Type I & II
(eg. UCAR, OCT, KILF, HOECHST)
* Rate of Precipitation: Range from 13 TO 25 g/dm?/hr (get2)
* Box Size (Height): 2.5,7.5cm.
NUMBER OF TESTS
BOX Typel Type I Typell | TypeIl | Typell | TypelV | TypelIV | Type IV
SIZE DILUTED| STD NEAT 75/25 50/50 NEAT 7525 50/50
2.5cm 8 8 8 8 8 12 12 12
7.5 cm 8 8 8 8 8 12 12 12

(1) Include some Type II fluids simultaneously with Type IV for comparison and calibration with previous winters.

File:g/cm1283/procedur/cef TESTS.XLS

Date:07/03/96
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MODERATE RAIN

ATTACHMENT V (cont'd)

TESTS PLANNED AT CEF 1996 ©
COLD SOAKED BOXES

Yariables: * OAT: +2°C
* Skin Temperature: From -14 to 0 °C (get 2) )
* Fluid Type: STD T1, DIL T1, I1 100, II 75, II 50, IV 100, IV 75,1V 50
* Fluid mfg: 3 different ones for Type IV, 2 for Type I & II
(eg. UCAR, OCT, KILF, HOECHST)
* Rate of Precipitation: Range from 26 to 75 g/dm?/hr (get 2)
* Box Size (Height): 25,75 cm.
NUMBER OF TESTS
BOX Type I Type I Typell | Typell | Typell | TypeIV | TypeIV | TypeIV
SIZE DILUTED| STD NEAT 75/28 50/50 NEAT 75125 50/50
25cm 8 8 8 8 8 12 12 12
7.5 cm 8 8 8 8 8 12 12 12
HEAVY RAIN
riables: * OAT: +2°C
* Skin Temperature: From -14 to 0 °C (get 1)
* Fluid Type: STD T1, DIL T1, 11 100, II 75, I1 50, IV 100, IV 75, IV 50
* Fluid mfg: 7 1 different one (eg. UCAR, OCT, KILF, HOECHST)
* Rate of Precipitation: >75 g/dm*/hr
* Box Size (Height): . 25,75cm.
— NUMBER OF TESTS —
BOX Typel Type 1 TypeIl | TypeIll | Typell | TypeIV | TypelIV | Type IV
SIZE DILUTED| STD NEAT 75/25 50/50 NEAT 75125 50/50
2.5cm —1 1 1 1 1 1 1 ) 1
7.5 em 1 1 vl 1 1 1 1 1

* It is anticipated that the fluids will not freeze under this condition.

(1) Include some Type II fluids simuitanecusly with Type IV for comparison and calibration with previous winters.

File:g/cm1283/procedur/cef TESTS XLS

Date:07/03/96
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[A%e)

CODE A

rt=0 Squeegee

t=0 Apply XL54 from Jug

=10 Apply Ultra from Jug
on Contaminated Type I

CODE E

ﬂl=0 Squeegee

T=0 Apply XL54 from Jug

t=10 Spray Ultra
on Contaminated Type I

NOTES:

ATTACHMENT Va

PRELIMINARY

CODEB

t=10 Squeege

t—=10 Apply XL54 from Jug

t—=10 Apply Ultra from Jug
on Type I

CODEF

=10 Squeege

7q=10 Apply XL54 from Jug

't,=10 Spray Ultra on Type I

AN

CODEC*

it,=10 Squeege

=10 Apply Ultra from Jug
on bare Plate

CODE G

=10 Squeege

it,=10 Spray Ultra on bare plate

t=10 Apply Ultra from Jug
on contaminated Plate

CODE H

FO Squeegee

It=10 Spray Ultra
on contaminated Plate

* This test procedure is exactly the same as the standard flat plate test procedure.
** It is assumed above that the failure time of X1.54 will be at 10 minutes.
*** When applying Type IV from the jug, use 1.5 Litre in all cases.
**** When using garden sprayer, spray for 1 minute.

File:g\cm1283\procedur\cef\FLDAP4_1.XLS
Date:07/03/96




ATTACHMENT VI
CEF DETAILED TEST PLAN (SAMPLE)
FREEZING DRIZZLE AND LIGHT FREEZING RAIN

RUN#: 1 DAY : 1
TEMP. : -3 °C TTC 300 min
PRECIP. : 2D
O/1IvV/100 O/11/7100 K/IV/100 K/IV/75 u/Iv/100 U/IV/75
O/IVIT75 K/N/75 U/Iv/50
O/IV/50 K/IV/50 K/11/50
U/1/8TD
O/1vV/100 O/11/100 K/i1v/100 K/IV/75 u/Iv/100 U/IV/75
O/IVIT5 K/IN/75 U/iv/5s0
O/1Iv/50 K/IV/50 K/I11/50
U/1/DIL
RUN #: 2 DAY : 2
TEMP. : -3 °C TTC: 150 min
PRECIP. : ZD
H/IV/100 H/11/7100 U+/IV/100 JU+/IV/75 S/IV/100(460]S/ IV /75 (460)
H/11/50 H/IV/75 O/It/50 S/1V /50 (460)
H/IV/50 U+/1v/50 S/11/50
H/1/STD
H/IV/100 H/11/7100 U+/IV/100 |U+/IV775 S/IV/100 (404|S / IV /75 (404)
H/I1/50 H/IV/T75 O/11/50 S/1/50 S/1V /50 (404)
H/IV/50 U+/1v/50 S/1/50
H/1/DIL

C-13
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ATTACHEMENT Vlia
TYPE IV NEAT OVER TYPE I TESTS

TEST PLAN
RUN# TEST # PLATE FLUID PRECIP** | TEMP | TEST CODE APPLICATION
°C
1 1 U ULT+ ON CONTAM PLT LFZR -3 D CONTAINER 1.5 LITRES
1 2 [910] ULT+ ON BARE LFZR -3 G SPRAYER 1 MIN
1 3 A% ULT+ ON CONTAM TI LFZR -3 A CONTAINER 1.5 LITRES
1 4 vV ULT+ ON BARE (STD) LFZR -3 C CONTAINER 1.5 LITRES
1 5 w ULT+ ON TI LFZR -3 B CONTAINER 1.5 LITRES
1 6 WW |RATE LFZR -3 RATE *
1 7 XX KILF. ON CONTAM PLT LFZR -3 D CONTAINER 1.5 LITRES
1 8 X ULT+ONTI LFZR -3 F SPRAYER 1 MIN
1 9 YY KILF. ON CONTAM TI LFZR -3 A CONTAINER 1.5 LITRES
1 10 Y KILF. ON BARE (STD) LFZR -3 C CONTAINER 1.5 LITRES
1 11 ZZ KILF. ON T1 LFZR -3 B CONTAINER 1.5 LITRES
1 12 Z RATE LFZR -3 RATE *
2 13 0] ULT+ON CONTAM TI LFZR -3 E SPRAYER 1 MIN
2 14 1910} ULT+ ON BARE LFZR -3 G SPRAYER 1 MIN
2 15 A"/ ULT+ ON CONTAM TI LFZR -3 A CONTAINER 1.5 LITRES
2 16 vV ULT+ ON BARE (STD) LFZR -3 C CONTAINER 1.5 LITRES
2 17 W ULT+ ON TI _ LFZR -3 B CONTAINER 1.5 LITRES
2 18 WW |RATE LFZR -3 RATE
2 19 XX ULT+ ON CONTAM PLT LFZR -3 H SPRAYER 1 MIN
2 20 X ULT+ONTI LFZR -3 F SPRAYER 1 MIN
2 21 YY KILF, ON CONTAM TI LFZR -3 A CONTAINER 1.5 LITRES
2 22 Y KILF. ON BARE (STD) LFZR -3 C CONTAINER 1.5 LITRES
2 23 YA KILF. ON TI LFZR -3 B CONTAINER 1.5 LITRES
2 24 Z RATE LFZR -3 RATE
3 25 U KILF. ON CONTAM TI LFZR -3 E SPRAYER | MIN
3 26 UU  |KILF. ON BARE LFZR -3 G SPRAYER 1 MIN
3 27 \" ULT+ ON TI LFZR | -3 B CONTAINER 1.5 LITRES
3 28 \'A% ULT+ ON BARE (STD) LFZR -3 C CONTAINER 1.5 LITRES
3 29 W ULT+ ON CONTAM TI LFZR -3 A CONTAINER 1.5 LITRES
3 30 WW |RATE LFZR -3 RATE
3 31 XX  |KILF, ON CONTAM PLT LFZR -3 H SPRAYER 1 MIN
3 32 X KILF. ON TI : LFZR -3 F SPRAYER | MIN
3 33 YY KILF. ON TI LFZR -3 B CONTAINER 1.5 LITRES
3 34 Y KILF. ON BARE (STD) LFZR -3 C CONTAINER 1.5 LITRES
3 35 Y4 KILF. ON CONTAM TI LFZR -3 A CONTAINER 1.5 LITRES
3 36 Z RATE LFZR -3 RATE

* Rates measured every 15 minutes in addition to before and after entire run

** FZD test plan to follow

File:g:\cm1283\procedur\ceATTV_TL.XLS
Printed:31/10/96
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ATTACHMENT VIa

FL PLICATION PROCED FOR TEST PE IV OVER TYPE
TEST 1to 12
PLATEU PLATE UU PLATEV PLATEVV* PLATE W PLATE WW
rt;o Squeegee I=0 Squeegee
Jt=0 Apply XL54 from Jug
Jt=10 Squeege 1t=10 Squeege rtﬁlo Squeege
1t=10 Apply XL54 from Jug
t=10 Apply Ultra from Jug t=10 Spray Ultra on bare plate t=10 Apply Ultra from Jug t~=10 Apply Ultra from Jug t—=10 Apply Ultra from Jug
on contaminated Plate on Contaminated Type I on bare Plate L on Typel
PLATE XX PLATE X PLATEYY PLATE Y* PLATE ZZ PLATEZ
=0 Squeegee =0 Squeegee
rt=0 Apply Kilfrost Type I
from Jug
t=10 Squeege

Jt=10 Apply XL54 from Jug

1t—=10 Apply Kilfrost Type IV

t—=10 Squeege

t~10 Squeege

[t=10 Apply Kilfrost Type I

from Jug
t=10 Apply Kilfrost from Jug t=10 Spray Ultra on Type I from Jug on contaminated t=10 Apply Kilfrost from Jug t—=10 Apply Kilfrost Type IV
on contaminated Plate Typel on bare Plate L from Jug on Type 1
NOTES:

* This test procedure is exactly the same as the standard flat plate test procedure.

i) Itis assumed above that the failure time of the Type I which fails last is 10 minutes. At this time apply Type IV.
ii) When applying Type IV from the jug, use 1.5 Litre in all cases.

iii) When using garden sprayer, spray for 1 minute.

File:g\cm1283\procedur\ceRATTACH6A XLS
RUN 1
Date:31/10/96
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ATTACHMENT VIa

FLUID PROCEDURE FOR T TYPE TY
TEST 13 to 24
PLATEU PLATE UU PLATEV PLATEVV* PLATEW PLATE WW
Ft=0 Squeegee Ft=0 Squeegee
Ft=0 Apply X154 from Jug |=0 Apply XL54 from Jug
t=10 Squeege t—=10 Squeege t=10 Squeege
t—=10 Apply XL54 from Jug
t=10 Spray Ultra t—=10 Spray Ultra on bare plate t=10 Apply Ultra from Jug t=10 Apply Ultra from Jug t=10 Apply Ultra from Jug
on Contaminated Type I l on Contaminated Type I on bare Plate on TypeI
PLATE XX PLATE X PLATE YY PLATE Y* PLATE ZZ PLATEZ
J=0 Squeegee I=0 Squeegee
Jt=0 Apply Kilfrost Type I
from Jug
t=10 Squeege t=10 Squeege t=10 Squeege

1t=10 Spray Ultra

T,=10 Apply X154 from Jug

1t=10 Apply Kilfrost Type I

Jt=10 Apply Kilfrost Type IV from Jug
on contaminated Plate t=10 Spray Ultra on Type I from Jug on contaminated t=10 Apply Kilfrost from Jug t=10 Apply Kilfrost Type IV
Typel on bare Plate l from Jug on Type I

NOTES:

* This test procedure is exactly the same as the standard flat plate test procedure.
i) Itis assumed above that the failure time of the Type I which fails last is 10 minutes. At this time apply Type IV.
ii) When applying Type IV from the jug, use 1.5 Litre in all cases.

iii) When using garden sprayer, spray for 1 minute.

File:g\cm1283\procedur\ceNATTACH6A XLS
RUN 2
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ATTACHMENT VII

NRC COLD CHAMBER TESTS
TEST EQUIPMENT CHECKLIST
TASK NRC Cold Chamber
Resp. Status

Make Hotel reservations
Rent Van/Car

Call Site Personnel

Call RVSi Personnel

Stand x 1

C/FIMS Equipment x 2

Still Photo Camera

Tape Recorder with Mic.(voice)

Weigh Scale

Stand Video Camera

VCR for Video Camera

T.V. for Video Camera

Pole for Video Camera

Video Camera X 1 (Surf & Snow) + Access
Reg. Plates (wing nuts) X 12+12

Data Forms for plates and cold-soaked boxes
Precipitation rate Data Forms

Reports + Tables

Cake Pans x 12

Video Tapes

Type | Fluids

Type |l Fluids, Type IV Fluids

Clipboards x 3

Pencils + Space pens x 4

Paper Towels

Rubber squeegees

Plastic Refills for Fluids and funnels
Electrical Extension Cords

Lighting x 2

Tools

Box Plate Model x 12

Cooling Unit for Box Coolant

Coolant Fluid

Insulation Jacket for Cold-Soaked Box x 12
Stop watches x 3

Storage bins for small equipment
Thermistor Probes x 10 (P.Dawson's unit)
Putty for Thernistors

Protective clothing

Refractometer

Tie wraps

Tags (Labels) for Fluid designation on stand
Sprayer

2.0 Litre Containers

Sampling Data Forms for refractometer

File:g:\cm1283\procedur\ceACHKLS_CC.XLS
Printed:31/10/96
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ATTACHMENT VIII
SCHEMATICS OF SEALED BOX

DEPTH OF 7.5 CM

SEALED BOX

Profile View

Flat Piate Welded to box

/ (1/8" thickness)

Wall thickness

(1/18" thickness) l-; oM ‘——-‘

Plan View Side View
2 0.5" Holes (x4)
e 483 cm (199 e 483cm (189 — =
| F [ ] R I
75CcMl | . ' o
| ‘ 1 . S
. 27.84cm | 43CM N
30 cM | 34 | (11 [ !\
Drain Plugs (x 2)
34"
| I Drain Plugs (x 2)
ol ]

35CM v—| )* 35CM

C-18
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ATTACHMENT VIII (cont'd)
SCHEMATICS OF SEALED BOX

DEPTH OF 2.5 CM

SEALED BOX

_ Profile View
Flat Plate Welded ta box

/ {1/8" thickness)

/ iéz _2.5 CM

Wall thicknass :
(1/18" thickness)

Plan View ~ Side View
0.5 Holes (x 4)

[e————— 483cm (199 EE— l | eE— 48.3cm (199
N T n
T | | cscn ;L S —
socu | | s e | %" l}m i
1L !
a’ t*a.scm ﬂ

‘$ 3.5CM

C-19
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ATTACHMENT IX
THERMISTOR MOUNTING PROCEDURE
TYPICAL BOX

1" (2.5 cm)

| c o e 1" (2.5 cm)
T

4 1" (2.6 cm) LINE

6" (15 cm) LINE

20" (50 cm)

12" (30 cm) LINE

1 sq. in. crosshairs
(x 15)

« —  12"(30cm) —————LI '

Ensure that there are ten operational thermistors (one for each box). Each thermistor must
have a clear marking relating it to the boxes (A to J) and the data logger software.

Mount thermistors on crosshair C1 of the 9" line immediately before pouring fluid and
after failure of the box is declared failed.

Prior to mounting the thermistor, warm it up with you finger. This will provide an indication
(marker) on the data logger that this sensor is being activated.

Keep the thermistor on the plate for about 15 seconds before pouring at least
three minutes after failure.

C-20
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APPENDIX D

SAMPLE OF READAC INFORMATION
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APPENDIX D

SAMPLE OF READAC INFORMATION
RA/ZUL/SA/062 137/AUTQ/ 190VC/9.+/S-/M/-3.8/-9.2/18403/979//10/509+/10047/-43-37/19004G00000000//3864-0/
RA/ZUL/SA/062138/AUTO/190VC/9.+/S-/M/-3.7/-9.1/18503/979//10/809+/ 10047/-43-3 7/19004G000060000//3864-0/
RA/ZUL/SA/062139/AUTO/190VC/9.+/S-/M/-3.8/-9.1/18503/979//10/709+/10047/-43-37/19004G00000000//3864-0/
RA/ZUL/SA/062141/AUTO/190VC/9.+/S-/M/-3.8/-9.2/19303/979//10/709+/10047/-43-37/19004G00000000//3864-0/
RA/ZUL/SA/062142/AUTO/190VC360VC/9.+/S8-/M/-3.8/-9.1/20002/979//1010/609+/10047/-43-37/19004G00000000//
0]

RA/ZUL/SP/062143/AUTO/190VC370VC/9.+/5--/M/-3.7/-9.1/20502/980//1010/609+/10048/-43-37/19003G00000000/

g
RA/ZUL/SA/062144/AUTO/190VC/9.+/S--/M/-3.8/-9.0/00000/980//10/609+/10048/-42-37/19003G00000000//3863-0/

RA/ZUL/5 SA/062145/AUTO/190VC/9.+/S--/M/-3.7/-9.0/00000/980//10/609+/10048/-42-37/19002G00000000//3865-0/
RA/ZUL/SA/062146/AUTO/190VC/9.0/S--/M/-3.7/-8.8/00000/980//10/609+/10048/-42-37/19002G00000000//3863-0/
RA/ZUL/SP/062147/AUTO/190VC/9.0/5-/M/-3.7/-8.8/22002/980//10/509+/10049/-42-37/20002G00000000//3865-0/
RA/ZUL/SA/062149/AUTO/200VC/9.0/5-/M/-3.6/-8.9/22003/980//10/509+/10050/-42-36/21002G00000000//3865-0/
RA/ZUL/SA/062150/AUTO/200VC/9.0/5-/M/-3.6/-8.8/22503/980//10/509+/10050/-41-36/22002G00000000//3863-0/
RA/ZUL/SA/062152/AUTO/200VC/8.0/S-/M/-3.6/-8.9/22104/980//10/409+/10051/-41-36/22002G00000000//3863-0/
RA/ZUL/SA/062153/AUTO/210VC/8.0/8-/M/-3.5/-8.9/22003/980//10/409+/10051/-41-35/22002G00000000//3865-0/
RA/ZUL/SA/062154/AUTO/200VC/8.0/S-/M/-3.5/-8.8/22904/981//10/409+/10051/-40-35/22003G00000000//3863-0/
RA/ZUL/SA/062156/AUTO/200VC/8.0/S-/M/-3.6/-8.8/24304/981//10/409+/10051/-40-35/23003G00000000//3863-0/
RA/ZUL/SA/062159/AUTO/170VC/5.0/S-/M/-3.6/-8.8/23904/980//10/159+/10051/-39-35/23004G00000000//3864-0/
RA/ZUL/SA/062200/AUTO/170VC/5.0/S-/M/-3.6/-8.8/24804/981//10/159+/10051/-39-35/24004G00000000//3864-0/
RA/ZUL/SA/062201/AUTO/11SCT170VC/4.0/8-/M/-3.6/-8.9/24804/981//010/159+/10052/-39-35/24004G00000000//3
I1;A/ZUL/SA/062202/AUTO/1 1SCT170VC/3.5/8-/M/-3.7/-8.9/25004/981//110/159+/10052/-39-35/24004G00000000//3
RA/ZUL/SP/062203/AUTO/110VC/2.9V/S-/M/-3.7/-8.8/24704/981//10/15V9+/10052/-39-35/24004G00000000//3864-0

RA/ZUL/SA/062204/AUTO/110VC/2.7V/S-/M/-3.7/-8.7/24705/981//10/15V9+/10053/-39-35/25004G00000000//3864-

RA/ZUL/SA/062205/AUTO/110VC/2.5V/S-/M/-3.7/-8.7/25006/981//10/15V80/10053/-39-35/25005G00000000//3864-0

D-2 File:g:\em1222\data\readac\SAMPLE.XLS



APPENDIX E

TYPE II AND TYPE I FLAT PLATE TEST DATA






APPENDIX E - TYPE II AND TYPE I FLAT PLATE 1995/96 TEST DATA

TYPE II AND TYPE I FLAT PLATE TEST DATA

The following figures are provided in Appendix E. These data were collected as part of the

1995/96 winter testing season, and is not described in detail in Section 5 of this report. The

data are illustrated here in the event that it is required in the future.

Figure E.1 Time vs rate vs fluid brand Type Il Neat (100%)  Natural Snow
Figure E.2 Time vs rate vs temperature Type Il Neat (100%)  Natural Snow
Figure E.3 Time vs rate vs wind speed Type II Neat (100%) Natural Snow
Figure E.4 Time vs temperature vs rate Type II Neat (100%)  Natural Snow
Figure E.5 Time vs rate vs fluid brand Type I 75/25 Natural Snow
Figure E.6 Time vs rate vs temperature Type I1 75/25 Natural Snow
Figure E.7 Time vs rate vs wind speed Type II 75/25 Natural Snow
Figure E.8 Time vs temperature vs rate Type Il 75/25 Natural Snow
Figure E.9 Time vs rate vs fluid brand Type II 50/50 Natural Snow
Figure E.10  Time vs rate vs temperature Type 11 50/50 Natural Snow
Figure E.11  Time vs rate vs wind speed Type II 50/50 Natural Snow
Figure E.12  Time vs temperature vs rate Type 11 50/50 Natural Snow
Figure E.13  Time vs rate vs fluid brand Type I (Standard) Natural Snow
Figure E.14 Time vs rate vs fluid brand Type I (Diluted) Natural Snow
Figure E. 15 Time vs rate vs fluid brand Type II Neat (100%) FZD and LFZR
Figure E.16  Time vs temperature vs precipitation type Type II Neat (100%) FZD and LFZR
Figure E.17  Time vs rate vs fluid brand Type I 75/25 FZD and LFZR
Figure E.18  Time vs temperature vs precipitation type Type Il 75/25 FZD and LFZR
Figure E.19  Time vs rate fluid brand Type II 50/50 FZD and LFZR
Figure E20  Time vs temperature vs precipitation type Type II 50/50 FZD and LFZR
Figure E21  Time vs rate vs fluid brand Type II Neat Freezing Fog
Figure E22  Time vs temperature vs rate Type Il Neat Freezing Fog
Figure E.23  Time vs rate vs fluid brand Type II 75/25 Freezing Fog
Figure E.24  Time vs temperature vs rate Type II 75/25 Freezing Fog
Figure E.25 Time vs rate vs fluid brand Type II 50/50 Freezing Fog
Figure E.26  Time vs temperature vs rate Type II 50/50 Freezing Fog
Figure E.27  Time vs rate vs fluid brand Type I (Standard) Freezing Fog
Figure E28 Time vs temperature vs rate Type I (Standard) Freezing Fog
Figure E.29  Time vs rate vs fluid brand Type I (Diluted) Freezing Fog
Figure E.30 Time vs temperature vs rate Type I (Diluted) Freezing Fog

E-1
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FIGURE E.1
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FIGUREE.2
EFFECT OF TEMPERATURE AND RATE OF PRECIPITATION ON FAILURE TIME

TYPE II NEAT
NATURAL SNOW CONDITIONS

1995 - 1996
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FIGURE E.3
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FIGURE E4
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FIGUREE.6
EFFECT OF TEMPERATURE AND RATE OF PRECIPITATION ON FAILURE TIME
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FIGUREE.8
EFFECT OF RATE OF PRECIPITATION AND TEMPERATURE ON FAILURE TIME
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FIGUREE.10
EFFECT OF TEMPERATURE AND RATE OF PRECIPITATION ON FAILURE TIME

TYPE II 50/50
NATURAL SNOW CONDITIONS

JHD"DSZSNISE\SaNs 10uWodaneezIwo

[l B 1 [ t [ 1 1 [ i 1 i I I m
o t 1 1 1 1 1 1 t 1 1 t 1
| =4 m..u t 1 1 1 b 1 1 1 1 1 1 1
[+ ] < 1 1 1 1 1 [ 1 t 1 ) 1 1
o - " " " " 1 i 1 1 1 1 t 1
e o X | X 1 1 | 1 I 1 ] |
Sle o gl o e
.m w % v | ! I 1 I 1 | | 1 1 1 | 0
1 | 1 ! 1 1
M_-. W m W | 1 i I | | " " " “ “ "
a a < o 1 | 1 | 1 | 1 | | | | |
m T O Aa 1 1 1 | 1 1 | ) | | | )
! I ! ! ! ' ! ' [ ! I !
(1} | 1 1 1 1 1 |
Clo + q| 41 b g
| 1 | 1 1 1 | 1 | i | 1
] i I | I 1 1 1 | 1 ] 1
1 1 1 1 1 | | l 1 | 1 1 I 1
| 1 1 1 1 1 1 | 1 | 1 1 | 1
| 1 1 1 1 | 1 | 1 | 1 1 1 1
| | 1 | | [ ) | 1 | 1 1 I 1 0
R U I G S e T
1 | I | 1 1 1 _T | " |“ .ﬂ ._r ﬂ. <
1 i 1 | | 1 1 | | | 1 | 1 1
1 i i 1 i 1 i i i i i i 0 {
1 i 1 1 | 1 | ) | | 1 | | 1 ~
T
1 ] | i I [ I 1 |
I 1 ] I i | I 1 t " " " " " m
| 1 i | i 1 l 1 1
.I\I_IIIl_\\II_IIll_l\IAIII._.II(_|||I_|III_I|10"\II1"III4_IIJ‘_~115+III m o
| | 1 | 1 | | i i | 1 | 1 1 m
1 | | | 1 ) 1 | 1
i I | ] I ' 1 I ] “ " " " h d
1 | 1 | l t 1 1 ! 1 | 1 t | y
1 1 1 i | t
“ " I__ 1 I 1 " " " " " " " " -
IIIIIIIIIIIIII Jo oL b
< T et 8 e £
A 1 1 ' 1 i ! 1 1 1 1 i 1 1 1 [1+] o
O » 1 b 1 1 1 1 1 1 1 1 1 ' i 1 o -
Q| @ T T T S S T T b ©
o o© k X (1)
hud o | 1 1 1 | 1 ) 1 | i 1 1 | 1 ot
| 1 | 1 | ! ) l | | | | | | b=
] b F-—-—-"- """ -"-"—-"7"-" " ~"°4-~"-"~-"*T-"~-"~-"++-~ -~ -~ r-"-"—"C-"-"~"-~""g4-"—-"~-""\Aa-" - - "71-"~-"~-T1T--"~"1tr--= 0 a p
(@] M o =m
| | | 1 | 1 ) | 1 | | 1 t |
w m 1 1 l ) 1 i 1 1 1 ) 1 1 t 1 P Q
N Qa 1 1 1 1 1 1 1 1 1 1 1 1 1 1 ()
(@)} m 1 1 " 1 1 “ 1 1 ' 1 l 1 1 1 | =
I i I i I I 1 1 I
— 3 l 1 | | i | | 1 1 1 | “ " " Q.
Z B T e e T e S I R S g B e
| 1 1 | | |
1 " 1 i | 1 | 1 | | | | " " N o
I 1 1 I 1 1 1 | I
e 2
I 1 1 I 1 | I
L e e ©
7| 1 I I ] I I I i 1 i I I 1 1 R
|||Tli\_||||.1<)|_|||¢||1+|IIT|||T1\l_l|||_||||.||||_|\l+°\*111 o
I I ] 1 I 1 i i | I I | I | 2
] 1 1 I ] 1 i | | I i I I |
I 1 i I 1 I I I I I 1 1 I I
I ! I I 1 I I I I ! I 1 B
] 1 | I 1 | I | ] 1 I 1 1 I
1 | | | 1 | | 1 1 1 | 1 1 1
1 | | | | i | 1
T e e i R e i wl el e B e Bt TRl (-
1 | | | | | 1 | 1 | | | 1 i
I I I ] I 1 ! I | I I I I ]
1 I | 1 | 1 1 I I I 1 I ] 1
i I I ' I I 1 I ! ( t I 1 '
I I I 1 | | I I I I ] i I I
I 1 1 I T | I ] i 1 I i t I
R G T S N S S S T . [ - |
] 1 1 ( 1 1 1 1 1 1 1 1 1 1 -
| | | | | | i 1 | | | | | 1
1 | | | l t l 1
1 I I I I 1 “ I | " " O“A “
i I I
L e L
I I I 1 I I 1
| | i | 1 | | I | | ) | I |
I 1 ) I 1 1 I i | I 1 I I
l l 1 | 1 1 o
A S
1 I | i I 1 I | | 1 I | 1 I
I I | 1 I i I I | | | | I I
. $ : h 4 . h - . ; h ; ; o
(o] (o] o o o o o o o o o o o o
~- ~-—



FIGUREE.11
EFFECT OF WIND SPEED AND RATE OF PRECIPITATION ON FAILURE TIME
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FIGURE E.12
EFFECT OF RATE OF PRECIPITATION AND TEMPERATURE ON FAILURE TIME

TYPE II 50/50
NATURAL SNOW CONDITIONS
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FIGURE E.16
EFFECT OF PRECIPITATION TYPE AND TEMPERATURE ON FAILURE TIME

TYPE II NEAT
SIMULATED FREEZING DRIZZLE AND LIGHT FREEZING RAIN

1995 -1996

4HD"L1ZHZ96\8aN0 LNIOdBAEEZ U0

[©]
mm z
AN wmm
cE SEE
1 1 " o _. ] —r | ﬂ
) 1 | | | | )
1 1 1 | i i |
| 1 | | | 1 |
| 1 | | | | |
I 1 I I I 1 I
I ! | | I 1 I
llllll N N L N N L !
| T i T T i i ety
| i | | | 1 |
| 1 | | | 1 |
| 1 1 | I i |
I 1 I I I t I
| 1 | | | 1 |
| 1 | | | 1
| 1 | | | 1 |
|||||||||||||||||| -t ----4-----+----F----t--F--r--- -
\ | | (o o B | |
1 i | | i ) 1
o . _ | o) " |
" ; | " g !
) | ] ] 1 ]
1 1 I 1 1 |
| | | " " |
I I I 1 ! 1
| | I 1 1 i
| | | 1 ! |
IIII L VUL B RO (G G I [
1 | | 1 } ]
" " | " " "
| 1 I ! |
| 1 | 1 | |
™
P 1 | 1 1
o k- [ttt T r-—————~---- T - r~———=4-"~—-~--- T
% 1 | 1 1 1 I
[ | | h | " |
5 “ " " ) " "
] | | " “ | |
Ko N SR [N [ N
m 1 -+ = -+ [ -+
=] | “ | " |
pd | 1 | ' |
I 1 I 1 1
I 1 1 D 1
| | ) 1
..... S S S IS SR S = - = IS SR U
| | | | " |
" " | | " |
1 i I t 1 |
“ " " " N -
...... I SN IR EURI DU ISR RS DU I
" | | O " e "
I I I I I 1
_ o] | o IR _
= 1 1 ' 1 '
« I | 1 1 1
(0] R |||_ ||||| [ Yoo [ N R
N o| i : i j [
m = .E | | | 1 |
>| o B | | | " |
- o 0 | | | 1 !
[ =] .m . 1 1 1 1 1
o ﬂ - | | | 1 |
m nrm .nnuu 1 1 1 1 1 1 1 1
am— I I 1
4 _ _ | " _ " "
— | | | | | 1 | |
[4]
S§loo| : | o
o | | | |
o o o o o (e} () o o _
o o [5¢] B~ o 0 <t m (9] m e
—

(uiw) a1e|d uo awi] ainjieq pini4

E-17

-4

-5

-6

-10

-11

Temperature (°C)



FIGURE E.17
EFFECT OF FLUID TYPE AND RATE OF PRECIPITATION ON FAILURE TIME

TYPE II 75/25
SIMULATED FREEZING DRIZZLE AND LIGHT FREEZING RAIN

1995 - 1996
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FIGURE E.18
EFFECT OF PRECIPITATION TYPE AND TEMPERATURE ON FAILURE TIME

TYPE 11 75/25
SIMULATED FREEZING DRIZZLE AND LIGHT FREEZING RAIN

1995 -1996
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FIGUREE.19
EFFECT OF FLUID TYPE AND RATE OF PRECIPITATION ON FAILURE TIME

TYPE II 50/50
SIMULATED FREEZING DRIZZLE AND LIGHT FREEZING RAIN

1995 - 1996
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FIGURE E.20
EFFECT OF PRECIPITATION TYPE AND TEMPERATURE ON FAILURE TIME

TYPE II 50/50
SIMULATED FREEZING DRIZZLE AND LIGHT FREEZING RAIN

1995 -1996
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FIGURE E.21
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FIGURE E.22

JHD'11Z4Z496\80NE IOUNUOCBAEBZ WD

)
w2z
T
32
ITF
= —— ©
= S
b= A I S I S ST S S T o~
m O = I R N I " “
3 JE S S N B
I 1 1 1 1 | 1 I 1
< ! ! ! " ! ! " !
F i i i { i 1 ! 1
z e @
=) | | | | | | | |
2 ISR Y IS N ®
= | | | | | | | |
T G 1 " I " I 1 1 I
5 S b4 L A AR R S ©
2 = I
s O o L | | o O
=5 1 1 s Et el [ S A T T
= m Ne |© A - I S )
m =R ! ! ! | | ! ! ! « 3
BT T T ®
o t = _ ! -
M =N = | | | | | | | | @
HEal|s ! ! ! | ! ! ! |
SQea@= [8f e R St A = E
T Y T m t | ' [ 1 i 1 ! @
T A > 1 1 1 | 1 1 I \ T
<=5 | | | ! | | " |
T ||||||||||| t—— === F-———— 1~ ===~ - - - - - —F - - == === 4-—-——- F— == m
= B L | | | | | | .
= 2 | | | | | | | |
m a || LR I PSR S N S O B P
A A A A
N R S I
= ! “ " | | " _ !
>E R . S R T SR S N SO - B 3
= sl = | | | | o | | .
F =] & . | 1 1 [ 1 1 | |
) slE | . S A S U R A R ©
‘B M n‘m 1 I 1 I 1 I ] "| 2
T -m g d ] I 1 ' I I ] [ '
Q 8] ° B | ! _ ! _ " ! _
E m .m [7e) | 1 1 1 1 1 l | ©
= s @ Al i R R R 8
= P e
|0 X " ” " “ " | |
c - _. h ._ . e — : ; S
g8 8 8 ® 8 88 ¥ 8 & 2 o

(ulw) ajejd uo awi] ainjieq pinjd

E-23



FIGURE E.23
EFFECT OF FLUID TYPE AND RATE OF PRECIPITATION ON FAILURE TIME

TYPE II 75/25
SIMULATED FREEZING FOG

1995 - 1996
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FIGURE E.24
EFFECT OF RATE OF PRECIPITATION AND TEMPERATURE ON FAILURE TIME

TYPE II 75/25
SIMULATED FREEZING FOG

1995 -1996
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FIGURE E.25
EFFECT OF FLUID TYPE AND RATE OF PRECIPITATION ON FAILURE TIME

TYPE 11 50/50
SIMULATED FREEZING FOG

1995 - 1996
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FIGURE E.26
EFFECT OF RATE OF PRECIPITATION AND TEMPERATURE ON FAILURE TIME

TYPE II 50/50
SIMULATED FREEZING FOG

1995 -1996
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FIGURE E.27
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FIGURE E.28
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FIGURE E.30
EFFECT OF RATE OF PRECIPITATION AND TEMPERATURE ON FAILURE TIME

DILUTED TYPE 1
SIMULATED FREEZING FOG

1995 -1996
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APPENDIX F - NATURAL FREEZING PRECIPITATION DATA EXCLUDING SNOW

NATURAL FREEZING PRECIPITATION DATA EXCLUDING SNOW

Appendix F is a compilation of figures prepared from fluid failure data under natural freezing
precipitation conditions, excluding snow. The figures are plots of fluid failure time(s) as a function
of rate of precipitation for the different categories of precipitation. The data were collected outdoors

between 1990 and 1995, largely at the APS Dorval Airport test site. The following symbols were used

for precipitation type:
H® = Ice crystals
IP = Ice pellets
S = Snow (included here because it may have been mixed with another form of
precipitation).
FZR =  Freezing rain
FZD =  Freezing drizzle

Five charts are presented:

Type I Diluted
Type I Standard
Type II Neat
Type 11 75/25
Type II 50/50

These charts are included for data record purposes for future reference. The failure calls may have
significant variability due to the difficulty and uncertainty expressed by observers during these
conditions. Standardization in the method for determining failure time is difficult due to the rarity of

these conditions.

It was concluded at an SAE G-12 Holdover Time Sub-Committee meeting that operations should be

postponed, suspended or cancelled if ice-pellets are reported by the meteorological station.

CM1283\Report\Hot_subs\Final_1.wpd
April 18, 1997
F-1 APS Aviation Inc.
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FIGURE F.3
EFFECT OF TYPE AND RATE OF PRECIPITATION ON FAILURE TIME

TYPE II NEAT
FREEZING PRECIPITATION

1990/1995
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FIGUREF 4
EFFECT OF TYPE AND RATE OF PRECIPITATION ON FAILURE TIME

TYPE II 75/25
FREEZING PRECIPITATION

1990 - 1995
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APPENDIX G - EVALUATION OF FAILURE CALLS USING ICE DETECTION SENSORS

EVALUATION OF FAILURE CALLS USING ICE DETECTION SENSORS

The following material is presented to confirm the integrity of the APS simulation of freezing
drizzle and light freezing rain.

The qualification of freezing point depressant fluids for use in aircraft de-icing and anti-icing
is based on tests developed and conducted by the group at Université du Québec a Chicoutimi
(UQAC). For a fluid to qualify, it must pass three tests: water spray endurance test (WSET);
high humidity endurance test (HHET); and fluid run-off performance aerodyhamic test.

UQAC has conducted additional tests at their facility in Chicoutimi to simulate freezing drizzle
at a precipitation rate of 10 g/dm?hr and light freezing rain at 25 g/dm%hr. The holdover time

results were provided to APS and are summarized in Table G.1.

Table G.1
Summary of UQAC HOT Test Results
(minutes)
Light Freezing Rain Freezing Drizzle
Type 11 Type IV Type I1 Type IV
-14°C 6 6 - -
-10°C 11 17 27 52
-7°C 23 34 37 100
-5°C 26 35 ’ - -
-3°C - - 72 100
Note: Average times were computed when multiple tests were conducted under
the same conditions.

In the past, questions were raised concerning the validity of APS tests. These concerns were
addressed in last year’s (1994/95) report TP 12654E wherein one conclusion reached reads as
follows: Comparison of the UQAC WSET data at low rates of precipitation to APS’ freezing
drizzle data, and comparison of the WSET data at higher rates of precipitation to APS’ light
freezing rain data, showed that the data from UQAC and APS were in agreement. Charts to
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APPENDIX G - EVALUATION OF FAILURE CALLS USING ICE DETECTION SENSORS

support this conclusion were presented at an SAE/ISO G-12 nieeting and are included in report
TP 12654E.

These questions refer specifically to holdover times determined from tests of Type II and Type
IV fluids under conditions of freezing drizzle and light freezing rain in the temperature range
of -3°C to -10°C. APS was advised of these concerns very shortly prior to the 1996 Denver
Holdover Time Sub-Committee Meeting and were not able to verify these claims in time to
present updated material at the meeting. However, additional light freezing rain tests were
conducted in the interim prior to the Zurich meeting and further tests were conducted after the

Zurich meeting.

Ice detection sensors were also employed as part of the data acquisition process in these tests.

This permitted instrument response analysis and comparison to observers’ fluid failure calls.

Figure G.1 shows the sensor response for three channels of Allied Signal’s C/FIMS detector
plotted against time for a neat Type IV fluid tests conducted under artificial light freezing rain
at-10.1°C. The precipitation rate was measured to be 22 g/dm?¥hr. Also indicated in the figure
are the UQAC fluid failure times from Table G.1 (17 minutes), the APS observer’s visual
failure call (36 minutes), and a trace of the plate temperature. The APS failure call compares
favourably with the proposed holdover time range of 30 to 60 minutes and closely coincides
with the discontinuity in the C/FIMS sensor traces. At 17 minutes into the test, the C/FIMS
trace shows the fluid film to be as thick, if not thicker, than at the start of the test. It appears
that from 14:46 to 14:53 (elapsed time range: 24 to 31 minutes), the film was being diluted
and thinned by the precipitation. Between 14:53 and 15:00 (elapsed time range: 31 to 38
minutes), the sensor traces suggest that ice was forming on the sensor head. Failure of the
plate crosshair above the sensor was noted by the APS observer at 14:59 (elapsed time: 36

minutes).

Figure G.2 shows the C/FIMS trace from a neat Type II fluid test conducted in 1995 under
artificial light freezing rain at -8.3°C. Again, the precipitation rate was measured to be

22 g/dm?hr. It appears from the detector trace that under the conditions of the APS test, the
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CI/FIMS SENSOR TRACE

FIGURE G.1
C/FIMS SENSOR TRACE vs TIME FOR TYPE IV NEAT - RUN 1

SIMULATED LIGHT FREEZING RAIN e ™
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FIGURE G.2
C/FIMS SENSOR TRACE vs TIME FOR TYPE II NEAT
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UQAC failure call (11 minutes) was prior to fluid thinning by precipitation. Although the
deflection is less pronounced than the detector response exhibited in Figure G.1, the dip begins
at 13:18. The APS failure call was made at 13:23, just after the discontinuity in the C/FIMS
trace. It is evident that the APS call is close to the upper time limit of the proposed HOT

range.

Note that UQAC calls were made on tests which were supposed to be equivalent to test
conditions employed by APS. The UQAC team was not actually present during the tests from
which Figures G.1 and G.2 were prepared. The ambiguity between the failure. call times may
have arisen from differences in the simulation conditions and is not intended to call the UQAC
team’s judgement into question. Note also that in Figure G.2, the APS failure call corresponds
to a region in the C/FIMS trace which is consistent with that of Figure G.1. Nonetheless,
based upon the UQAC test results, the holdover time lower limit for neat Type II fluids was

reduced from 15 minutes to 10 minutes.

The C/FIMS sensor traces for six other APS experiments (Figure G.3 to G.8) are also
presented. All indicate UQAC failure calls significantly before the C/FIMS traces signal the
onset of ice formation in the APS tests. All APS failure calls were consistently made just after

abrupt discontinuities appear in the C/FIMS traces.

For some tests, RVSI’s ID-1 remote ice detection sensor was available. This allowed another
method of measurement to be employed along with the visual observations and the C/FIMS
ice sensors. The bar charts shown in Figure G.9 to G.18 show the observed failure times
during the tests along with the proposed holdover time ranges for neat Type IV fluids. The
precipitation rates were 19 to 25 g/dm%hr under conditions of light freezing rain. The failure
times called by the UQAC group are also included for the purposes of comparison. The test
corresponding to Figure G.11, for which conditions of light freezing rain at a temperature of
-10°C and a precipitation rate of 25 g/dm?/hr shows the UQAC failure call for an equivalent
test (first bar) as being 17 minutes. The three other bars represent the sensitivities of three of
the eight channels of the RVSI instrument. These channels represent the three channels which

correlated most frequently with APS failure calls.
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FIGURE G.3
C/FIMS SENSOR TRACE vs TIME FOR TYPE IV NEAT - RUN 8

SIMULATED LIGHT FREEZING RAIN
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FIGURE G.4
C/FIMS SENSOR TRACE vs TIME FOR TYPE Il NEAT - RUN 8
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FIGURE G.5
C/FIMS SENSOR TRACE vs TIME FOR TYPE IV NEAT - RUN 10
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FIGURE G.6
C/FIMS SENSOR TRACE vs TIME FOR TYPE IV NEAT - RUN 2

SIMULATED LIGHT FREEZING RAIN
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CI/FIMS SENSOR TRACE

FIGURE G.7

CFIMS SENSOR TRACE vs TIME FOR TYPE IV NEAT - RUN 2
SIMULATED LIGHT FREEZING RAIN
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FIGURE G.8
C/FIMS SENSOR TRACE vs TIME FOR TYPE IV NEAT - RUN 1
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FIGURE G.9

COMPARISON OF SENSOR, APS AND UQAC HOT - RUN 3, TEST 13

TYPE IV NEAT FLUIDS
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COMPARISON OF SENSOR, APS AND UQAC HOT - RUN 3, TEST 14

FIGURE G.10

TYPE IV NEAT FLUIDS
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FIGURE G.11

COMPARISON OF SENSOR, APS AND UQAC HOT - RUN 7, TEST 35
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FIGURE G.12

COMPARISON OF SENSOR, APS AND UQAC HOT - RUN 7, TEST 36
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FIGURE G.13

COMPARISON OF SENSOR, APS AND UQAC HOT - RUN 11, TEST 57
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FIGURE G.14

COMPARISON OF SENSOR, APS AND UQAC HOT - RUN 11, TEST 58
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FIGURE G.15

COMPARISON OF SENSOR, APS AND UQAC HOT - RUN 16, TEST 79
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COMPARISON OF. SENSOR, APS AND UQAC HOT - RUN 16, TEST 80
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FIGURE G.17

COMPARISON OF SENSOR, APS AND UQAC HOT - RUN 20, TEST 103
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FIGURE G.18
COMPARISON OF SENSOR, APS AND UQAC HOT - RUN 20, TEST 104
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APPENDIX H

HOT TEST DATA

Type IV Fluid for all Conditions
Type I, Type II Fluid for Rain on Cold-Soaked Surface






FIGURE H.1
EFFECT OF FLUID TYPE AND RATE OF PRECIPITATION ON FAILURE TIME

TYPE IV NEAT
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FIGURE H.2
EFFECT OF FLUID TYPE AND RATE OF PRECIPITATION ON FAILURE TIME

TYPE IV NEAT
NATURAL SNOW CONDITIONS

APS Data - 94/95 to 95/96 & NCAR - 94/95 to 95/96
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FIGURE H.3
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FIGURE H.4
EFFECT OF WIND SPEED AND RATE OF PRECIPITATION ON FAILURE TIME

TYPE IV NEAT
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FIGURE H.5
EFFECT OF RATE OF PRECIPITATION AND TEMPERATURE ON FAILURE TIME
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FIGURE H.6
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FIGURE H.7
EFFECT OF TEMPERATURE AND RATE OF PRECIPITATION ON FAILURE TIME

TYPE IV 75/25
NATURAL SNOW CONDITIONS

APS Data - 94/95 to 95/96
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FIGURE H.8
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FIGURE H.9
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FIGURE H.10
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FIGURE H.12
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FIGURE H.13
EFFECT OF RATE OF PRECIPITATION AND TEMPERATURE ON FAILURE TIME

TYPE IV 50/50
NATURAL SNOW CONDITIONS

APS Data - 94/95 to 95/96
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FIGURE H.15
EFFECT OF PRECIPITATION CHARACTERISTIC AND RATE OF PRECIPITATION ON FAILURE TIME

TYPE IV 75/25
NATURAL SNOW CONDITIONS

APS Data - 1995/96
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FIGURE H.20
EFFECT OF FLUID TYPE AND RATE OF PRECIPITATION ON FAILURE TIME

TYPE IV 75/25
FREEZING DRIZZL AND LIGHT FREEZING RAIN

1994 - 1996
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FIGURE H.21
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FIGURE H.22
EFFECT OF PRECIPITATION TYPE AND TEMPERATURE ON FAILURE TIME

TYPE IV 75/25
SIMULATED FREEZING DRIZZLE AND LIGHT FREEZING RAIN

1994 - 1996
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FIGURE H.24
EFFECT OF PRECIPITATION TYPE AND TEMPERATURE ON FAILURE TIME

TYPE IV 50/50
SIMULATED FREEZING DRIZZLE AND LIGHT FREEZING RAIN

1995 - 1996
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FIGURE H.26
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FIGURE H.27
EFFECT OF RATE OF PRECIPITATION AND TEMPERATURE ON FAILURE TIME

TYPE IV NEAT
SIMULATED FREEZING FOG

APS DATA - 1995 & 1996
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EFFECT OF FLUID TYPE AND RATE OF PRECIPITATION ON FAILURE TIME

TYPE IV 75/25
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FIGURE H.29
EFFECT OF TEMPERATURE AND RATE OF PRECIPITATION ON FAILURE TIME

TYPE IV 75/25
SIMULATED FREEZING FOG

APS DATA - 1996
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FIGURE H.30
EFFECT OF RATE OF PRECIPITATION AND TEMPERATURE ON FAILURE TIME

TYPE IV 75/25
SIMULATED FREEZING FOG

APS DATA - 1996

Rate of Precipitation
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FIGURE H.31

EFFECT OF FLUID TYPE AND RATE OF PRECIPITATION ON FAILURE TIME

TYPE 1V 50/50
SIMULATED FREEZING FOG

APS DATA - 1996
Number of Tests: 13
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FIGURE H.32
EFFECT OF RATE OF PRECIPITATION AND TEMPERATURE ON FAILURE TIME

TYPE 1V 50/50
SIMULATED FREEZING FOG
APS DATA - 1996
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FIGURE H.33
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FIGURE H.34

EFFECT OF SKIN TEMPERATURE AND RATE OF PRECIPITATION ON FAILURE TIME

STANDARD TYPE 1
RAIN ON COLD-SOAKED SURFACE
1995 - 1996
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FIGURE H.36
EFFECT OF RATE OF PRECIPITATION AND SKIN TEMPERATURE ON FAILURE TIME

STANDARD TYPE I
RAIN ON COLD-SOAKED SURFACE

1995 - 1996
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FIGURE H.37
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Skin Temperature
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FIGURE H.38
1994 - 1996

Number of Tests: 33

DILUTED TYPE I

EFFECT OF SKIN TEMPERATURE AND RATE OF PRECIPITATION ON FAILURE TIME
RAIN ON COLD-SOAKED SURFACE
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Cold Soaked Box Depth

FIGURE H.39
1995 - 1996

Number of Tests: 33

EFFECT OF BOX SIZE AND RATE OF PRECIPITATION ON FAILURE TIME
DILUTED TYPE 1
RAIN ON COLD-SOAKED SURFACE
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FIGURE H.40
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FIGURE H.41
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FIGURE H.42
EFFECT OF SKIN TEMPERATURE AND RATE OF PRECIPITATION ON FAILURE TIME

TYPE II NEAT
RAIN ON COLD-SOAKED SURFACE
1995 - 1996
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FIGURE H.43
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FIGURE H.45
EFFECT OF FLUID TYPE AND RATE OF PRECIPITATION ON FAILURE TIME

TYPE II 75/25
RAIN ON COLD-SOAKED SURFACE

1995 - 1996
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FIGURE H.46
EFFECT OF SKIN TEMPERATURE AND RATE OF PRECIPITATION ON FAILURE TIME

TYPE II 75/25
RAIN ON COLD-SOAKED SURFACE

1995 - 1996
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FIGURE H.47
EFFECT OF BOX SIZE AND RATE OF PRECIPITATION ON FAILURE TIME

TYPE 11 75/23
RAIN ON COLD-SOAKED SURFACE

1995 - 1996
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FIGURE H.48
EFFECT OF RATE OF PRECIPITATION SKIN TEMPERATURE ON FAILURE TIME

TYPE II 75/25
RAIN ON COLD-SOAKED SURFACE

1995 -1996
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FIGURE H.49
EFFECT OF FLUID TYPE AND RATE OF PRECIPITATION ON FAILURE TIME

TYPE II 50/50
RAIN ON COLD-SOAKED SURFACE

1995 - 1996
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FIGURE H.50
EFFECT OF SKIN TEMPERATURE AND RATE OF PRECIPITATION ON FAILURE TIME

TYPE II 50/50
RAIN ON COLD-SOAKED SURFACE

1995 - 1996
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FIGURE H.51
EFFECT OF BOX SIZE AND RATE OF PRECIPITATION ON FAILURE TIME

TYPE 11 50/50
RAIN ON COLD-SOAKED SURFACE

1995 - 1996
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EFFECT OF SKIN TEMPERATURE AND RATE OF PRECIPITATION ON FAILURE TIME

TYPE IV NEAT
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FIGURE H.56
EFFECT OF RATE OF PRECIPITATION AND SKIN TEMPERATURE ON FAILURE TIME

TYPE IV NEAT
RAIN ON COLD-SOAKED SURFACE

1995 - 1996
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FIGURE H.57
EFFECT OF FLUID TYPE AND RATE OF PRECIPITATION ON FAILURE TIME

TYPE IV 75/25
RAIN ON COLD-SOAKED SURFACE

1995 - 1996

Type IV 75/25 Fluid Brand

JHOH Ly SOVSANs toyuodenseziuwa

Number of Tests: 32

. 1 i I | | 1 |
1 i i | | | l
% m m —m 1 1 | 1 1 1 |
D K K K< | 1 | l | 1 l
I 1 1 1 | 1 l | l | |
< (&) QO QO |--r----- - - — — — 4 - —— - - — - — — 4 I
| 1 1 1 i l l
| 1 1 1 L l l
| 1 1 1 t | |
+ X o o | 1 1 1 1 1 l
1 1 1 ' b 1 1
T T Il i —- == T [ —— === T--—-=-- F--==-
j t | 1 t [l ! | I
1 1 1 1 1 1 i 1 |
1 1 | 1 | 1 | 1 1 X
1 1 [ | 1 | 1 1 1
|||||| e o L N ____d_____v_____
1 [ i 1 | 0 l [ 1
1 | | 1 | l | 1 l
| 1 | 1 1 ' 1 t l
| 1 | 1 | | 1 | 1
| 1 | 1 | i 1 | |
|||||| D 1y S N
| | t | 1 1 | | 1
| i t 1 | | 1 | 1
! l t | | | 1 | )
1 1 i 1 | | 1 l 1
| t 1 1 | l | l 1
|||||| R it pld i it Bt ettt hedidiedbeliedis Sndintindintill ety
I 1 | 1 | | ) | |
| | | 1 | ! i I |
| | | I | | i | l
| 1 | l | | ] 1 |
|||||| U A S B
' i i | | i i t |
) 1 | i 1 1 1 | 1
| 1 1 1 | i i i l
1 1 l l 1 [ 1 1 l
1 1 1 | | | | ' l
|||||| U R S NG [ SN
1 1 1 1 1 1 1 1 |
1 | | 1 | | | 1 |
1 | 1 | 1 1 1 | 1
l 1 | | I 1 1 | |
| | l i 1 1 i 1 1
|||||| |Im == - - Q- - - --F- T - T -- -~ - - - - --pf-----—----+4-----p-—=~~-
i | 1 | | | | | l
| i | | l | 1 1 1
| | | | | l 1 | 1
1 1 | l 1 1 1 I |
o [ 1 e ___\L_____ [ i
||||| 1 T R | i 1 [
i 1 | l l l | l
| 1 | l b 1 | 1 b
1 I i | | | l | |
| I | l ' l | 1 o
|||||| T T (O (N
I l t | | l 1 1
| 1 | | l l i 1 x
| | | l l l l 1 1
l l | | | | I 1 1
| | 1 | 1 l l ' 1
|||||| T Bl e I S el el Bl Bl sl
) | 1 ! 1 | | I 1
l | 1 1 ' | 1 l 1
| l l 0 ' 1 t | 1
1 | | | 1 | i 1 l
1 | 1 1 ] 1 1 | 1
llllll T e e e e
1 t l l l 1 i l l
1 I I | I | 1 ! |
| | l l l l l ' I
1 0 l l l l | '
111111 S g D Gy By P SO T
' ' l l l l 1 l '
0 i l l l 1 1 l 1
| ' 1 1 1 1 1 1 l
1 i 1 1 1 1 +_ 1 a 1
| 1 | | | i i | |
wwwwww R Bl el Il -—-- |||TOO| - -k - - - —
1 | l 1 .”.T *l—l-Tt-. X i
| l l l C + | | 1 1
| l l 1 | 1 | l |
b l l l ' ' l 1 1
' 1 1 1 1 p_ 1 1
\\\\\\ (AR 4 2 B Sy i ¢ S E - _MXI1I|_|||||_|||<11
i _o | uT_ 0 1 _Q | 1 |
) | 4 | 1 | | l |
+ + l l ' 1 l 1 l 1
' ) ' 0 | | | I l
[=] [=] (=] o Q o Q o (=) (=] (=]
o (o] [o¢) N~ © Ye) < ™ A ~
~—

(uiw) xog uo awi) ainjieg pini4

H-58

Cake Pan
Rain Rate of Precipitation (g/dm?/hr)



65-H

Fluid Failure Time on Box (min)

EFFECT OF SKIN TEMPERATURE AND RATE OF PRECIPITATION ON FAILURE TIME

TYPE IV 75/25
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FIGURE H.62
EFFECT OF SKIN TEMPERATURE AND RATE OF PRECIPITATION ON FAILURE TIME

TYPE IV 50/50
RAIN ON COLD-SOAKED SURFACE

1995 - 1996
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APPENDIX I

LISTING OF FLAT PLATE TESTS CONDUCTED DURING 1994/95






NATURAL SNOW TESTS @ DORVAL 1994/95

File:g:\cm1338\report\hot_subs\945_SNOW.XLS

Printed: 06/01/97

test date fluid fluid fluid fail Avg APS Data
no. dilution code type time Pan temp wind
[min] | [9/dm*hr] [C] [kphl]
1 Nov-28-94 neat A-205 2 32 28.6 -3 17
2 Nov-28-94 neat A-205 2 30 28.6 -3 17
3 Nov-28-94 neat A-205 2 34 28.6 -3 17
4 Nov-28-94 neat A-205 2 31 28.6 -3 17
5 Dec-09-94 57% B-213 1 14 2.0 -3 4
6 Dec-09-94 26% B-253 1a 1 2.0 -3
7 Dec-09-94 57% B-213 1 14 2.0 -3 4
8 Dec-09-94 26% B-253 1a 13 2.0 -3 4
9 Dec-11-94 57% B-213 1 7 27.5 -3 24
10 Dec-11-94 29% B-253 1a 5 27.5 -3 24
11 Dec-11-94 neat A-205 27 27.5 -3 24
12 Dec-11-94 57% B-213 1 7 27.5 -3 24
13 Dec-11-94 29% 'B-253 1a 5 27.5 -3 24
14 Dec-11-94 neat A-205 27 27.5 -3 24
15 Dec-11-94 57% B-213 1 8 27.3 -2 13
16 Dec-11-94 29% B-253 1a 7 27.3 -2 13
17 Dec-11-94 75% A-501 2b 27 27.3 -2 13
18 Dec-11-94 57% B-213 1 8 27.3 -2 13
19 Dec-11-94 29% B-253 1a 7 27.3 -2 13
20 Dec-11-94 75% A-501 2b 29 27.3 -2 13
21 Dec-11-94 57% B-213 1 8 22.5 -2 15
22 Dec-11-94 29% B-253 1a 8 22.5 -2 15
23 Dec-11-94 50% A-403 2a 9 22.5 -2 15
24 Dec-11-94 57% B-213 1 8 22.5 -2 15
25 Dec-11-94 29% B-253 1a 8 22.5 -2 15
26 Dec-11-94 50% A-403 2a 9 22.5 -2 15
27 Dec-11-94 57% B-213 1 7 29.8 -2 16
28 Dec-11-94 29% B-253 1a 5 29.8 -2 16
29 Dec-11-94 50% A-403 2a 10 29.8 -2 16
30 Dec-11-94 57% B-213 1 8 24.8 -2 16
31 Dec-11-94 29% B-253 1a 7 24.8 -2 16
32 Dec-11-94 50% A-403 2a 10 24.8 -2 16
33 Dec-11-94 57% B-213 1 9 17.5 -2 19
34 Dec-11-94 26% B-253 1a 8 17.5 -2 19
35 Dec-11-94 50% A-403 2a 11 17.5 -2 19
36 Dec-11-94 57% *B-213 1 9 17.5 -2 19
37 Dec-11-94 26% B-253 1a 8 17.5 -2 19
38 Dec-11-94 50% A-403 2a 11 17.5 -2 19
39 Dec-11-94 57% B-213 1 10 6.4 -2 13
40 Dec-11-94 26% B-253 1a 8 6.4 -2 13
41 Dec-11-94 57% B-213 1 10 6.4 -2 13
42 Dec-11-94 26% B-253 1a 10 6.4 -2 13
43 Jan-06-95 26% B-253 1a 13 1.5 -4 11
44 Jan-06-95 26% B-253 1a 13 1.5 -4 11
45 Jan-06-95 75% A-503 2b 97 4.5 -4 11
46 Jan-06-95 neat A-201 2 102 4.5 -4 11
47 Jan-06-95 29% B-253 1a 20 4.5 -4 11
48 Jan-06-95 75% A-503 2b 105 4.5 -4 11
49 Jan-06-95 neat A-201 2 100 4.5 -4 1
50 Jan-06-95 28% B-253 1a 21 4.5 -4 11
51 Jan-07-95 50% A-403 2a 6 11.6 -3 11
52 Jan-07-95 57% B-213 1 9 11.6 -3 11
53 Jan-07-95 26% B-253 1a 6 11.6 -3 11
54 Jan-07-95 50% A-403 2a 6 11.6 -3 11
55 Jan-07-95 57% B-213 1 9 11.6 -3 11
I-1




NATURAL SNOW TESTS @ DORVAL 1994/95

File:g:\cm1338\reportthot_subs\945_SNOW.XLS

Printed: 06/01/97

test date fluid fluid fluid fail Avg APS Data
no. dilution code type time Pan temp wind
[min] | [g/dm*hr]| [C] [kph]
56 Jan-07-95 26% B-253 1a 7 11.6 -3 11
57 Jan-07-95 neat A-205 32 14.0 -3 9
58 Jan-07-95 57% B-213 5 12.0 -3 9
59 Jan-07-95 neat A-205 2 34 14.0 -3 9
60 Jan-07-95 57% 'B-213 6 12.0 -3 9
61 Jan-07-95 75% A-503 2b 55 5.1 -3 2
62 Jan-07-95 neat A-201 66 5.1 -3 2
63 Jan-07-95 neat A-205 2 64 5.1 -3 2
64 Jan-07-95 75% A-503 2b 54 5.1 -3 2
65 Jan-07-95 neat A-201 64 5.1 -3 2
66 Jan-07-95 neat A-205 62 5.1 -3 2
67 Jan-07-95 75% A-503 2b 60 5.3 -3 2
68 Jan-07-95 neat A-201 71 5.3 -3 2
69 Jan-07-95 neat A-205 69 5.3 -3 2
70 Jan-07-95 75% A-503 2b 61 5.3 -3 2
71 Jan-07-95 neat A-201 2 76 5.3 -3 2
72 Jan-07-95 neat A-205 2 68 5.3 -3 2
73 Jan-07-95 57% B-213 1 20 4.0 -3 4
74 Jan-07-95 29% B-253 1a 14 4.0 -3 4
75 Jan-07-95 50% A-403 2a 16 4.0 -3 4
76 Jan-07-95 57% B-213 1 21 4.0 -3 4
77 Jan-07-95 29% B-253 1a 14 4.0 -3 4
78 Jan-07-95 50% A-403 2a 14 4.0 -3 4
79 Jan-07-95 26% B-253 1a 10 3.6 -3 4
80 Jan-07-95 57% B-213 1 19 3.6 -3 4
81 Jan-07-95 50% A-403 2a 14 3.6 -3 4
82 Jan-07-95 26% B-253 1a 10 3.6 -3 4
83 Jan-07-95 57% ‘B-213 1 11 3.6 -3 4
84 Jan-07-95 50% A-403 2a 10 3.6 -3 4
85 Jan-07-95 57% B-213 1 41 0.9 -4 7
86 Jan-07-95 26% B-253 1a 39 0.9 -4 7
87 Jan-07-95 57% B-213 1 37 0.9 -4 7
88 Jan-07-95 26% B-253 1a 32 0.9 -4 7
89 Jan-12-95 35% B-253 1a 8 9.8 -15 18
90 Jan-12-95 45% B-250 1a 10 9.8 -15 18
91 Jan-12-95 35% B-253 1a 8 9.8 -15 18
92 Jan-12-95 53% B-253 1a 14 9.8 -15 18
93 Jan-12-95 45% B-250 1a 8 9.8 -15 18
94 Jan-12-95 57% B-213 1 12 88 -15 20
95 Jan-12-95 47% B-250 1a 9 88 -15 20
96 Jan-12-95 57% B-213 1 15 8.8 -15 20
97 Jan-12-95 47% B-250 1a 10 8.8 -15 20
98 Jan-12-95 neat A-205 57 5.8 -15 20
99 Jan-12-95 neat A-205 57 58 -18 20
100 Jan-12-95 44% B-253 1a 14 47 -15 22
101 Jan-12-95 57% B-213 1 14 47 -15 22
102 Jan-12-95 47% B-250 1a 13 47 -15 22
103 Jan-12-95 44% B-253 1a 15 47 -15 22
104 Jan-12-95 57% B-213 1 16 47 -15 22
105 Jan-12-95 47% B-250 1a 13 47 -15 22
106 Jan-12-95 44% - B-253 1a 6 9.7 -14 25
107 Jan-12-95 57% B-213 1 12 9.7 -14 25
108 Jan-12-95 47% B-250 1a 7 9.7 -14 25
109 Jan-12-95 44% B-253 1a 10 9.7 -14 25
110 Jan-12-95 57% B-213 1 14 9.7 -14 25
1-2




NATURAL SNOW TESTS @ DORVAL 1994/95

File:g:\cm1338\report\hot_subs\945_SNOW .XLS

Printed: 06/01/97

tost date fluid fluid fluid fail Avg APS Data
no. dilution{ -code type time Pan temp wind
fmin] | {gidm?hr]|  [C] [kph}
111 Jan-12-95 47% B-250 1a 11 9.7 -14 25
112 Jan-12-95 neat A-205 28 11.4 -14 24
113 Jan-12-95 neat A-205 2 28 11.4 -14 24
114 Jan-12-95 44% B-253 1a 6 19.0 -14 28
115 Jan-12-95 57% B-213 1 8 19.0 -14 28
116 Jan-12-95 47% B-250 1a 7 19.0 -14 28
117 Jan-12-95 44% B-253 1a 8 19.0 -14 28
118 Jan-12-95 57% B-213 1 10 19.0 -14 28
118 Jan-12-95 47% B-250 1a 8 19.0 -14 28
120 Jan-12-95 44% B-253 1a 8 22.2 -14 27
121 Jan-12-95 57% B-213 1 9 22.2 -14 27
122 Jan-12-95 47% B-250 1a 8 22.2 -14 2.7
123 Jan-12-95 44% B-253 1a 10 222 -14 27
124 Jan-12-95 57% B-213 1 11 22.2 -14 27
125 Jan-12-95 47% B-250 1a 10 22.2 -14 27
126 Jan-12-95 neat A-205 2 26 15.7 -14 26
127 Jan-12-95 75% A-503 2b 25 15.7 -14 26
128 Jan-12-95 neat A-205 2 26 15.7 -14 26
129 Jan-12-95 75% A-503 2b 25 15.7 -14 26
130 Jan-12-95 44% B-253 1a 8 240 -14 26
131 Jan-12-95 47% B-250 1a 9 24.0 -14 26
132 Jan-12-95 63% .B-215 1 12 24.0 -14 26
133 Jan-12-95 44% B-253 1a 9 24.0 -14 26
134 Jan-12-95 47% B-250 1a 11 24.0 -14 26
135 Jan-12-95 63% B-215 1 1 24.0 -14 26
136 Feb-04-95 neat A-303 2 145 4.5 -9 22
137 Feb-04-95 neat A-201 2 67 4.5 -9 22
138 Feb-04-95 neat A-205 2 65 4.5 -9 22
139 Feb-04-95 neat A-303 2 138 4.5 -9 22
140 Feb-04-95 neat A-201 2 64 4.5 -9 22
141 Feb-04-95 neat A-205 2 61 4.5 -9 22
142 Feb-04-95 75% A-503 2b 66 4.1 -8 24
143 Feb-04-95 75% A-212 2b 59 4.1 -8 24
144 Feb-04-95 75% A-501 2b 61 4.1 -8 24
145 Feb-04-95 75% A-503 2b 74 4.1 -8 24
146 Feb-04-95 75% A-212 2b 63 4.1 -8 24
147 Feb-04-95 75% A-501 2b 63 4.1 -8 24
148 Feb-04-95 50% B-222 1 9 4.7 -8 24
149 Feb-04-95 45% B-252 1a 11 4.7 -8 24
150 Feb-04-95 63% B-215 1 14 47 -8 24
151 Feb-04-95 50% B-222 1 8 4.7 -8 24
152 Feb-04-95 45% B-252 1a 10 4.7 -8 24
153 Feb-04-95 63% B-215 1 13 47 -8 24
154 Feb-04-95 75% A-503 2b 55 5.7 -8 27
155 Feb-04-95 75% A-212 2b 47 57 -8 27
156 Feb-04-95 75% A-501 2b 52 5.7 -8 27
157 Feb-04-95 75% A-503 2b 57 5.7 -8 27
158 Feb-04-95 75% A-212 2b 48 5.7 -8 27
159 Feb-04-95 75% A-501 2b 53 57 -8 27
160 Feb-04-95 63% B-215 1 27 1.8 -8 27
161 Feb-04-95 63% B-215 1 23 1.8 -8 27
162 Feb-04-95 75% A-503 2b 45 9.3 -7 22
163 Feb-04-95 75% A-212 2b 38 9.3 -7 22
164 Feb-04-95 75% A-501 2b 42 9.3 -7 22
165 Feb-04-95 75% A-503 2b 47 9.3 -7 22
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NATURAL SNOW TESTS @ DORVAL 1994/95

File:g:\cm1338\report\hot_subs\945_SNOW.XLS

Printed: 06/01/97

tost date fluid fluid fluid fail Avg APS Data
no. dilution code type time Pan temp wind
[min.] |[g/dm%hrl} [C] [kph]
166 Feb-04-95 75% A-212 2b 41 9.3 -7 22
167 Feb-04-95 75% A-501 2b 43 9.3 -7 22
168 | Feb-04-95 | neat A-303 2 76 10.4 -7 26
169 Feb-04-95 neat A-201 2 49 10.4 -7 26
170 Feb-04-95 neat A-205 2 50 10.4 -7 26
171 Feb-04-95 neat A-303 2 75 10.4 -7 26
172 Feb-04-95 neat A-201 2 50 10.4 -7 26
173 | Feb-04-95 | neat ' A-205 2 50 10.4 -7 26
174 Feb-04-95 75% A-503 2b 26 14.8 -7 30
175 Feb-04-95 75% A-212 2b 23 14.8 -7 30
176 Feb-04-95 75% A-501 2b 24 14.8 -7 30
177 Feb-04-95 75% A-503 2b 26 14.8 -7 30
178 Feb-04-95 75% A-212 2b 23 14.8 -7 30
179 Feb-04-95 75% A-501 2b 25 14.8 -7 30
180 Feb-04-95 neat A-303 2 95 6.1 -8 30
181 Feb-04-95 neat A-201 2 54 6.1 -8 30
182 Feb-04-95 neat A-205 2 53 6.1 -8 30
183 Feb-04-95 neat A-303 2 99 6.1 -8 30
184 Feb-04-95 neat A-201 2 55 6.1 -8 30
185 Feb-04-95 neat A-205 2 55 6.1 -8 30
186 Feb-04-95 31% B-250 1a 7 5.0 -8 30
187 Feb-04-95 63% B-215 1 12 5.0 -8 30
188 Feb-04-95 31% B-250 1a 7 5.0 -8 30
189 Feb-04-95 63% B-215 1 14 5.0 -8 30
190 Feb-04-95 31% B-250 1a 7 6.2 -8 34
191 Feb-04-95 63% B-215 1 10 6.2 -8 34
192 Feb-04-95 45% B-252 1a 10 6.2 -8 34
193 Feb-04-95 31% B-250 1a 8 6.2 -8 34
194 Feb-04-95 63% B-215 1 9 6.2 -8 34
195 Feb-04-95 45% B-262 1a 10 6.2 -8 34
196 Feb-05-95 63% 'B-215 1 12 10.0 -8 40
197 Feb-05-95 45% B-252 1a 6 10.0 -8 40
198 Feb-05-95 63% B-215 1 12 10.0 -8 40
199 Feb-05-95 45% B-252 1a 7 10.0 -8 40
200 Feb-05-95 neat A-303 2 103 9.7 -8 35
201 Feb-05-95 neat A-201 2 49 9.7 - -8 38
202 Feb-05-95 neat A-205 2 47 9.7 -8 35
203 Feb-05-95 neat A-303 2 101 9.7 -8 35
204 Feb-05-95 neat . A-201 2 49 9.7 -8 35
205 Feb-05-95 neat A-205 2 48 9.7 -8 35
206 Feb-05-95 63% B8-215 1 18 2.7 -8 10
207 Feb-05-95 45% B-252 1a 13 2.7 -8 10
208 Feb-05-95 63% B-215 1 18 2.7 -8 10
209 Feb-05-95 45% B-252 1a 14 2.7 -8 10
210 Feb-05-95 63% B-215 1 1 8.0 -8 30
211 Feb-05-95 45% B-252 1a 7 8.0 -8 30
212 Feb-05-95 63% B-215 1 11 8.0 -8 30
213 Feb-05-95 45% B-252 1a 8 8.0 -8 30
214 Feb-05-95 neat A-201 2 59 2.8 -8 15
215 Feb-05-95 neat A-205 2 63 2.8 -8 15
216 Feb-05-95 neat A-201 2 61 2.8 -8 15
217 Feb-05-95 neat A-205 2 63 2.8 -8 15
218 Feb-10-95 neat A-205 2 45 7.8 -9 14
219 Feb-10-95 neat - A-201 2 43 7.8 -9 14
220 Feb-10-95 neat A-303 2 156 5.3 -9 11
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NATURAL SNOW TESTS @ DORVAL 1994/95

File:g:\cm1338\reportthot_subs\945_SNOW.XLS

Printed: 06/01/97

test date fluid fluid fluid fail Avg APS Data
no. dilution code type time Pan temp wind
[min] |lg/dm¥hr| [C] [kph]
221 Feb-10-85 neat A-205 2 44 7.8 -9 14
222 Feb-10-95 neat A-201 2 43 7.8 -9 14
223 Feb-10-95 neat A-303 2 155 5.3 -9 11
224 Feb-10-95 57% B-213 1 10 4.6 -9 15
225 Feb-10-95 50% B-222 1 9 4.6 -9 15
226 Feb-10-95 63% B-215 1 17 4.6 -9 15
227 Feb-10-85 57% B-213 1 10 4.6 -9 15
228 Feb-10-95 50% B-222 1 9 4.6 -9 15
229 Feb-10-95 63% B-215 1 17 4.6 -9 15
230 Feb-10-95 57% B-213 1 9 4.7 -9 12
231 Feb-10-85 50% B-222 1 9 4.7 -9 12
232 Feb-10-95 63% B-215 1 15 4.7 -9 12
233 Feb-10-95 57% B-213 1 9 4.7 -9 12
234 Feb-10-95 50% B-222 1 9 4.7 -9 12
235 Feb-10-95 63% B-215 1 15 4.7 -9 12
236 Feb-11-85 75% A-501 2b 45 4.2 -10 15
237 Feb-11-95 neat A-201 2 83 4.2 -10 13
238 Feb-11-95 75% A-501 2b 45 4.2 -10 15
239 Feb-11-95 neat A-201 2 79 4.2 -10 13
240 Feb-11-95 42% B-250 1a 3 46.7 -10 5
241 Feb-11-95 63% B-215 1 3 46.7 -10 5
242 Feb-11-95 50% B-222 1 3 46.7 -10 5
243 Feb-11-95 42% B-250 1a 3 46.7 -10 5
244 Feb-11-95 63% B-215 1 3 46.7 -10 5
245 Feb-11-95 50% B-222 1 3 46.7 -10 5
246 Feb-11-95 75% A-501 2b 31 9.0 -10 4
247 Feb-11-85 neat A-201 2 36 9.0 -10 4
248 Feb-11-95 75% A-501 2b 31 9.0 -10 4
249 Feb-11-95 neat A-201 2 36 9.0 -10 4
250 Feb-11-95 35% B-253 1a 3 40.0 -10 4
251 Feb-11-95 48% B-252 1a 3 40.0 -10 4
252 Feb-11-95 57% B-213 1 7 14.0 -10 4
253 Feb-11-95 35% B-253 1a 3 40.0 -10 4
254 Feb-11-95 48% B-252 1a 3 40.0 -10 4
255 Feb-11-95 57% B-213 1 7 14.0 -10 4
256 Feb-15-95 57% B-213 1 8 26.0 - -2 24
257 Feb-15-95 26% B-253 1a 7 26.0 -2 24
258 Feb-15-95 50% B-222 1 9 26.0 -2 24
259 Feb-15-95 57% B-213 1 7 26.0 -2 24
260 Feb-15-85 26% B-253 1a 7 26.0 -2 24
261 | Feb-15.95 | 50% 'B-222 1 10 26.0 -2 24
262 Feb-15-95 57% B-213 1 21 24.0 -1 29
263 Feb-15-95 26% B-253 1a 14 24.0 -1 29
264 Feb-15-95 50% B-222 1 20 24.0 -1 29
265 Feb-15-95 57% B-213 1 21 24.0 -1 29
266 Feb-15-95 26% B-253 1a 14 24.0 -1 29
267 Feb-15-95 50% B-222 1 20 24.0 -1 29
268 Feb-15-95 neat A-201 2 33 22.1 0 24
269 Feb-15-95 neat A-205 2 33 22.1 0 24
270 Feb-15-95 neat A-303 2 52 22.1 0 24
271 Feb-15-95 neat A-201 2 35 22.1 0 24
272 Feb-15-95 neat A-205 2 33 22.1 0 24
273 Feb-15-85 57% B-213 1 15 25.1 0 25
274 Feb-15-95 26% B-253 1a 16 25.1 0 25
275 Feb-15-85 50% B-222 1 18 25.1 0 25
I-5




NATURAL SNOW TESTS @ DORVAL 1994/95
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test date fluid fluid fluid fail Avg APS Data
no. dilution code type time Pan temp wind
[min] | [g/dm?hr] [C] [kph]
276 Feb-15-95 57% B-213 1 16 25.1 0 25
277 Feb-15-95 26% B-253 1a 14 25.1 0 25
278 Feb-15-95 50% " B-222 17 25.1 0 25
279 Feb-23-95 neat A-205 2 45 10.5 0 9
280 Feb-23-95 75% A-212 2b 40 10.5 0 9
281 Feb-23-95 50% A-210 2a 33 10.5 0 9
282 Feb-23-95 neat A-205 2 47 10.5 0 9
283 Feb-23-95 75% A-212 2b 41 10.5 0 9
284 Feb-23-95 50% A-210 2a 31 10.5 0 9
285 Feb-23-95 neat A-303 2 100 9.4 0 5
286 Feb-23-95 75% A-212 2b 50 9.4 0 5
287 Feb-23-95 50% A-210 2a 44 9.4 0 5
288 Feb-23-95 neat A-303 2 77 9.4 0 5
289 Feb-23-95 75% A-212 2b 52 9.4 0 5
290 Feb-23-95 50% A-210 2a 42 9.4 0 5
291 Feb-27-95 neat A-303 2 88 10.9 -12 16
292 Feb-27-95 neat A-205 2 40 11.5 -12 19
293 Feb-27-95 neat A-201 2 45 11.5 -12 19
294 Feb-27-95 neat A-303 2 100 10.9 -12 16
295 Feb-27-95 neat A-205 2 43 11.5 -12 19
296 Feb-27-95 neat A-201 2 45 11.5 -12 19
297 Feb-27-95 75% A-212 2b 33 14.3 -12 18
298 Feb-27-95 75% A-501 2b 34 14.3 -12 18
299 Feb-27-95 75% A-503 2b 42 14.3 -12 18
300 Feb-27-95 75% A-212 2b 34 14.3 -12 18
301 Feb-27-95 75% - A-501 2b 34 14.3 -12 18
302 Feb-27-95 75% A-503 2b 41 14.3 =12 18
303 Feb-27-95 neat A-303 2 100 10.2 -12 20
304 Feb-27-95 neat A-205 2 38 12.3 -12 20
305 Feb-27-95 neat A-201 2 45 12.3 -12 20
308 Feb-27-95 neat A-303 2 101 10.2 -12 20
307 Feb-27-95 neat A-205 2 38 12.3 -12 20
308 Feb-27-95 neat A-201 2 43 12.3 -12 20
309 Feb-27-95 75% A-212 2b 32 13.4 -12 20
310 Feb-27-95 75% A-501 2b 37 13.4 -12 20
311 Feb-27-95 75% A-503 2b 42 13.4 -12 20
312 Feb-27-95 75% A-212 2b 33 13.4 -12 20
313 Feb-27-95 75% A-501 2b 35 13.4 -12 20
314 Feb-27-95 75% A-503 2b 40 13.4 -12 20
315 Feb-27-95 neat A-201 65 6.5 -12 19
316 Feb-27-95 neat A-201 67 8.5 -12 19
317 Mar-06-95 57% B-213 10 20.5 -7 23
318 Mar-06-95 30% B-253 1a 8 20.5 -7 23
319 Mar-06-95 42% B-252 1a 9 20.5 -7 23
320 Mar-06-95 57% B-213 1 9 20.5 -7 23
321 Mar-06-95 30% B-253 1a 9 20.5 -7 23
322 Mar-06-95 42% B-252 1a 9 20.5 -7 23
323 Mar-06-95 57% B-213 1 10 23.0 -7 21
324 Mar-06-95 42% .B-252 1a 8 23.0 -7 21
325 Mar-06-95 30% B-253 1a 8 23.0 -7 21
326 Mar-06-95 57% B-213 1 10 23.0 -7 21
327 Mar-06-95 42% B-252 1a 8 23.0 -7 21
328 Mar-06-95 30% B-253 1a 9 23.0 -7 21
329 Mar-06-95 neat A-303 39 224 -7 28
330 Mar-06-95 neat A-201 2 28 22.9 -7 28
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NATURAL SNOW TESTS @ DORVAL 1994/95

test date fluid fluid ftuid fail Avg APS Data
no. dilution code type time Pan temp wind
{min} | [g/dm?hr] IC] [kph]

331 Mar-06-95 50% A-210 2a 14 22.9 -7 28
332 Mar-06-95 neat A-303 42 22.4 -7 28
333 Mar-06-95 neat A-201 30 22.9 -7 28
334 Mar-06-95 50% A-210 2a 14 22.9 -7 28
335 Mar-06-95 50% A-210 2a 42 57 -7 26
336 Mar-06-95 50% A-210 2a 42 5.7 -7 26
337 Mar-08-95 26% B-253 1a 14 6.6 -4 18
338 Mar-08-95 50% B-222 1 16 6.6 -4 18
339 Mar-08-95 57% B-213 1 21 6.6 -4 18
340 Mar-08-95 26% B-253 1a 15 6.6 -4 18
341 Mar-08-95 50% B-222 1 17 6.6 -4 18
342 Mar-08-95 57% B-213 1 21 6.6 -4 18
343 Mar-08-95 26% " B-253 1a 13 5.9 -4 18
344 Mar-08-95 50% B-222 1 18 5.9 -4 18
345 | Mar-08-95 57% B-213 1 18 5.9 -4 18
346 Mar-08-95 26% B-253 1a 13 5.9 -4 18
347 Mar-08-95 50% B-222 1 18 5.9 -4 18
348 Mar-08-95 57% B-213 1 18 5.9 -4 18
349 Mar-08-95 26% B-253 1a 5 20.7 -4 17
350 Mar-08-95 50% B-222 1 6 20.7 -4 17
351 Mar-08-95 57% B-213 1 7 20.7 -4 17
352 Mar-08-95 26% B-253 1a 5 20.7 -4 17
353 Mar-08-95 50% B-222 1 7 20.7 -4 17
354 Mar-08-95 57% B-213 1 7 20.7 -4 17
355 | Mar-08-95 26% B-253 1a 6 17.6 -4 17
356 Mar-08-95 50% B-222 1 6 17.6 -4 17
357 Mar-08-95 57% B-213 1 7 17.6 -4 17
358 Mar-08-95 26% B-253 1a 6 17.6 -4 17
359 | Mar-08-95 50% B-222 1 6 17.6 -4 17
360 Mar-08-95 57% B-213 1 7 17.6 -4 17
361 Mar-08-95 neat A-201 2 53 11.5 -4 16
362 Mar-08-95 neat A-205 2 53 11.5 -4 16
363 Mar-08-95 neat A-303 2 81 11.5 -4 16
364 Mar-08-95 neat A-201 2 53 11.5 -4 16
365 Mar-08-95 neat A-205 2 51 11.5 -4 16
366 Mar-08-95 neat - A-303 2 64 114 -4 14
367 Mar-08-95 neat A-201 2 45 12.5 -4 14
368 Mar-08-95 neat A-205 2 42 12.5 -4 14
369 Mar-08-95 neat A-303 2 66 11.4 -4 14
370 Mar-08-95 neat A-201 2 48 12.5 -4 14
371 Mar-08-95 neat A-205 2 43 12.5 -4 14
372 Mar-08-95 neat A-303 2 60 15.6 -5 12
373 Mar-08-95 neat A-201 2 38 12.0 -5 12
374 Mar-08-95 neat A-205 2 38 12.0 -5 12
375 Mar-08-95 neat A-303 2 65 15.6 -5 12
376 Mar-08-95 neat A-201 2 38 12.0 -5 12
377 Mar-08-95 neat A-205 2 40 12.0 -5 12
378 Mar-08-95 neat A-303 2 62 13.9 -5 12
379 Mar-08-95 neat A-201 2 38 13.9 -5 12
380 Mar-08-95 neat A-205 2 40 13.9 -5 12
381 Mar-08-95 neat A-303 2 63 13.9 -5 12
382 Mar-08-95 neat A-201 2 42 13.9 -5 12
383 Mar-08-95 neat A-205 2 40 13.9 -5 12
384 Mar-08-95 neat A-303 2 65 10.3 -6 13
385 Mar-08-95 neat A-201 2 42 11.3 -6 13
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NATURAL SNOW TESTS @ DORVAL 1994/95
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Printed: 06/01/97

test date fluid fluid fluid fail Avg APS Data
no. dilution code type time Pan temp wind
[min] | [g/dm?hr] [C] [kph]
386 Mar-08-95 neat A-205 2 42 11.3 -6 13
387 Mar-08-95 neat A-303 2 67 10.3 -6 13
388 Mar-08-95 neat A-201 2 43 11.3 -6 13
389 Mar-08-95 neat A-205 2 43 1.3 -6 13
390 Mar-09-95 75% A-503 2b 26 11.8 -6 14
391 Mar-09-95 neat A-205 2 34 11.9 -6 14
392 Mar-09-95 50% A-403 2a 18 11.9 -6 14
393 Mar-09-95 75% A-503 2b 28 11.9 -6 14
394 Mar-09-95 neat A-205 2 39 11.9 -6 14
395 Mar-09-95 50% A-403 2a 20 11.9 -6 14
396 Mar-09-95 75% A-503 2b 37 9.2 -7 17
397 Mar-09-95 neat . A-205 2 44 9.2 -7 17
398 Mar-09-95 50% A-403 2a 25 9.2 -7 17
399 Mar-09-95 75% A-503 2b 34 9.2 -7 17
400 Mar-09-95 neat A-205 2 48 9.2 -7 17
401 Mar-09-95 50% A-403 2a 25 9.2 -7 17
402 Mar-09-95 neat A-303 2 78 9.5 -7 17
403 Mar-09-95 neat A-201 2 60 9.5 -7 17
404 Mar-09-95 neat A-205 2 60 9.5 -7 17
405 Mar-09-95 neat A-303 2 82 9.5 -7 17
406 Mar-09-95 neat A-201 2 62 9.5 -7 17
407 Mar-09-95 neat A-205 2 60 9.5 -7 17
408 Mar-09-95 50% A-403 2a 24 5.1 -7 16
409 Mar-09-95 50% A-210 2a 25 5.1 -7 16
410 Mar-09-95 50% B-222 1 13 5.1 -7 16
411 Mar-09-95 50% A-403 2a 25 5.1 -7 16
412 Mar-09-95 50% A-210 2a 26 5.1 -7 16
413 Mar-09-95 50% B-222 1 14 5.1 -7 16
414 Mar-09-95 57% B-213 1 23 3.5 -7 16
415 Mar-09-95 63% B-215 1 21 3.5 -7 16
416 Mar-09-95 42% B-252 1a 13 3.5 -7 16
417 Mar-09-95 57% B-213 1 24 3.5 -7 16
418 Mar-09-95 63% B-215 1 22 3.5 -7 16
419 Mar-098-85 42% B-252 1a 14 3.5 -7 16
420 Mar-09-95 57% B-213 1 34 1.3 -8 17
421 Mar-09-95 63% B-215 1 36 13- -8 17
422 Mar-09-95 42% B-252 1a 19 1.3 -8 17
423 Mar-09-95 57% B-213 1 34 1.3 -8 17
424 Mar-08-95 63% B-215 1 35 13 -8 17
425 Mar-09-95 42% B-252 1a 20 1.3 -8 17
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SIMULATED FREEZING DRIZZLE AND LIGHT FRZ RAIN @ CEF FOR 1994/95

Test test date fluid fid fid fail Avg Rate | Ambient Precip
Season no. code dilution type time Plate pans temp Type
[min.] | [g/dm*2/hr] (9]
1995 1 Apr-05-95 B-213 57% 1 4 23 -5.9 frz_rain
1995 2 Apr-05-95 B-213 57% 1 5 23 -5.9 frz_rain
1995 3 Apr-05-95 B-220 63% 1 45 22 5.9 frz_rain
1995 4 Apr-05-95 B-220 63% 1 45 23 -5.9 frz_rain
1995 5 Apr-05-95 B-221 63% 1 4.5 19 -59 frz_rain
1995 6 Apr-05-95 B-221 63% 1 5.5 20 -5.9 frz_rain
1995 7 Apr-05-95 B-253 34% la 3 23 -8.6 frz rain
1995 8 Apr-05-95 B-253 34% la 3 23 -8.6 frz_rain
1995 9 Apr-05-95 B-250 40% la 35 22 -8.6 frz_rain
1995 10 Apr-05-95 B-250 40% la 35 23 -8.6 frz_rain
1995 11 Apr-05-95 B-251 40% la 4 19 -8.6 frz_rain
1995 12 Apr-05-95 B-251 40% la 4 20 -8.6 frz_rain
1995 13 Apr-06-95 A-303 100% 2 45 24 9.6 frz_rain
1995 14 Apr-06-95 A-303 100% 2 47 21 - 9.6 frz_rain
1995 15 Apr-06-95 A-503 75% 2b 14 25 9.6 frz_rain
1995 16 Apr-06-95 A-503 75% 2b 15 22 -9.6 frz_rain
1995 17 Apr-06-95 A-201 100% 2 26 22 9.6 frz_rain
1995 18 Apr-06-95 A-201 100% 2 27 24 -9.6 frz_rain
1995 19 Apr-06-95 A-501 75% 2b 19 21 -9.5 frz_rain
1995 20 Apr-06-95 A-501 75% 2b 20 24 9.5 frz_rain
1995 21 Apr-06-95 A~401 50% 2a 7 19 9.5 frz_rain
1995 22 Apr-06-95 A-401 50% 2a 8 25 9.5 frz_rain
1995 23 Apr-06-95 A-212 75% 2b 25 20 -9.5 frz_rain
1995 24 Apr-06-95 A-212 75% 2b 26 24 -9.5 frz_rain
1995 25 Apr-06-95 B-252 45% la 4.5 22 -9.9 frz_rain
1995 26 Apr-06-95 B-252 45% la 5.5 24 9.9 frz_rain
1995 27 Apr-06-95 B-253 34% la 4 21 99 frz_rain
1995 28 Apr-06-95 B-253 34% la 4 22 9.9 frz_rain
1995 29 Apr-06-95 B-210 50% 1 6 19 -9.9 frz_rain
1995 30 Apr-06-95 B-210 50% 1 7 20 9.9 frz_rain
1995 31 Apr-06-95 B-251 40% la 5 20 9.9 frz_rain
1995 32 Apr-06-95 B-25] 40% la 6 19 9.9 frz_rain
1995 33 Apr-06-95 A-212 75% 2b 19 24 9.9 frz_rain
1995 34 Apr-06-95 A-212 75% 2b 23 21 99 frz_rain
1995 35 Apr-06-95 A-303 100% 2 41 25 9.9 frz_rain
1995 36 Apr-06-95 A-303 100% 2 54 22 9.9 frz_rain
1995 37 Apr-06-95 A-503 75% 2b 17 24 9.9 frz_rain
1995 38 Apr-06-95 A-503 75% 2b 20 22 9.9 frz_rain
1995 39 Apr-06-95 A-201 100% 2 29 22 9.9 frz_rain
1995 40 Apr-06-95 A-201 100% 2 32 21 -9.9 frz_rain
1995 41 Apr-06-95 A-501 75% 2b 25 19 -9.9 frz_rain
1995 42 Apr-06-95 A-501 75% 2b 27 20 9.9 frz_rain
1995 43 Apr-06-95 A-201 100% 28 19 9.9 frz_rain
1995 44 Apr-06-95 A-201 100% 31 20 -9.9 frz_rain
1995 45 Apr-06-95 B-251 40% la 4 21 -9.9 frz_rain
1995 46 Apr-06-95 B-251 40% la 3 21 9.9 frz_rain
1995 47 Apr-06-95 B-253 34% la 5 21 9.9 frz_rain
1995 48 Apr-06-95 B-253 34% la 5 22 9.9 frz_rain
1995 49 Apr-06-95 B-220 63% 1 7 19 -9.9 frz_rain
1995 50 Apr-06-95 B-220 63% 1 7 20 -9.9 frz_rain
1995 51 Apr-06-95 B-221 63% 1 6 20 9.9 frz_rain
1995 52 Apr-06-95 B-221 63% 1 7 19 99 frz_rain
1995 53 Apr-06-95 A-201 100% 2 24 24 -10.1 frz_rain
1995 54 Apr-06-95 A-201 100% 2 26 21 -10.1 frz_rain
1995 55 Apr-06-95 A-212 75% 2b 24 22 -10.1 frz_rain
File:g:/cm1283/report/hot_subs/945_DRZ.XLS
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SIMULATED FREEZING DRIZZLE AND LIGHT FRZ RAIN @ CEF FOR 1994/95

Test test date fluid fid fid fail Avg Rate | Ambient Precip
Season no. code dilution type time Plate pans temp Type
[min.] | [g/dm*2/hr] IC]
1995 56 Apr-06-95 A-212 75% 2b 24 25 -10.1 frz_rain
1995 57 Apr-06-95 A-303 100% 2 41 24 -10.1 frz_rain
1995 58 Apr-06-95 A-303 100% 45 22 -10.1 frz_rain
1995 59 Apr-06-95 A-503 75% 2b 19 22 -10.1 frz_rain
1995 60 Apr-06-95 A-503 75% 2b 22 21 -10.1 frz_rain
1995 61 Apr-06-95 A-201 100% 2 32 20 -10.1 frz_rain
1995 62 Apr-06-95 A-201 100% 2 33 19 -10.1 frz_rain
1995 63 Apr-06-95 A-501 75% 2b 20 19 -10.1 frz_rain
1995 64 Apr-06-95 A-501 75% 2b 21 20 -10.1 frz_rain
1995 65 Apr-06-95 B-250 40% la 4 21 -10.1 frz_rain
1995 66 Apr-06-95 B-250 40% la 4 24 -10.1 frz_rain
1995 67 Apr-06-95 B-221 63% 1 4 22 -10.1 frz_rain
1995 68 Apr-06-95 B-221 63% 1 4 25 -10.1 frz_rain
1995 69 Apr-06-95 B-213 57% 1 6 19 - -10.1 frz_rain
1995 70 Apr-06-95 B-213 57% 1 7 20 -10.1 frz_rain
1995 71 Apr-06-95 B-220 63% 1 8 20 -10.1 frz_rain
1995 72 Apr-06-95 B-220 63% 1 8 19 -10.1 frz_rain
1995 73 Apr-06-95 A-501 75% 2b 18 24 -83 frz_rain
1995 74 Apr-06-95 A-501 75% 2b 20 21 -8.3 frz_rain
1995 75 Apr-06-95 A-201 100% 23 22 -8.3 frz_rain
1995 76 Apr-06-95 A-201 100% 27 25 -8.3 frz_rain
1995 77 Apr-06-95 A-212 75% 2b 24 24 -8.3 frz_rain
1995 78 Apr-06-95 A-212 75% 2b 27 22 -8.3 frz_rain
1995 79 Apr-06-95 A-303 100% 2 45 22 -8.3 frz_rain
1995 80 Apr-06-95 A-303 100% 2 51 21 -8.3 frz_rain
1995 81 Apr-06-95 A-503 75% 2b 20 20 -8.3 frz_rain
1995 82 Apr-06-95 A-503 75% 2b 22 19 -8.3 frz_rain
1995 83 Apr-06-95 A-201 100% 27 19 -8.3 frz_rain
1995 84 Apr-06-95 A-201 100% 28 20 -8.3 frz_rain
1995 85 Apr-06-95 B-253 34% la 4 21 -8.3 frz_rain
1995 86 Apr-06-95 B-253 34% la 4 24 -8.3 frz_rain
1995 87 Apr-06-95 B-250 40% la 5 22 -8.3 frz_rain
1995 88 Apr-06-95 B-250 40% 1a 5 25 -8.3 frz_rain
1995 89 Apr-06-95 B-252 45% la 4 22 -8.3 frz_rain
1995 90 Apr-06-95 B-252 45% la 5 24 -83 frz_rain
1995 91 Apr-06-95 B-213 57% 1 8 20 -83 frz rain
1995 92 Apr-06-95 B-213 57% 1 7 20 -8.3 frz_rain
1995 93 Apr-06-95 A-503 75% 2b 20 24 -10.0 frz_rain
1995 94 Apr-06-95 A-503 75% 2b 23 21 -10.0 frz_rain
1995 95 Apr-06-95 A-403 50% 2a 4 25 -10.0 frz_rain
1995 96 Apr-06-95 A-403 50% 2a 6 22 -10.0 frz_rain
1995 97 Apr-06-95 A-201 100% 25 24 -10.0 frz_rain
1995 98 Apr-06-95 A-201 100% 31 22 -10.0 frz_rain
1995 99 Apr-06-95 A-401 50% 2a 9 21 -7.0 frz_rain
1995 100 Apr-06-95 A-401 50% 2a 11 22 -7.0 frz_rain
1995 101 Apr-06-95 A-212 75% 2b 21 20 -7.0 frz_rain
1995 102 Apr-06-95 A-212 75% 2b 23 19 -7.0 frz_rain
1995 103 Apr-06-95 A-303 100% 2 45 20 -7.0 frz_rain
1995 104 Apr-06-95 A-303 100% 2 45 19 -7.0 frz_rain
1995 105 Apr-06-95 B-213 57% 1 6 22 1.0 frz_rain
1995 106 Apr-06-95 B-213 57% 1 6 25 -7.0 frz_rain
1995 107 Apr-06-95 B-253 29% la 6 22 -7.0 frz_rain
1995 108 Apr-06-95 B-253 29% la 6 24 -7.0 frz_rain
1995 109 Apr-06-95 B-220 63% 1 7 21 -7.0 frz_rain
1995 110 Apr-06-95 B-220 63% 1 8 22 -1.0 frz_rain
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SIMULATED FREEZING DRIZZLE AND LIGHT FRZ RAIN @ CEF FOR 1994/95

Test test date fluid fid fid fail Avg Rate | Ambient Precip
Season no. code dilution type time Plate pans temp Type
[min.] | [g/dm*2/hr] Ici
1995 111 Apr-06-95 B-252 39% la 6 19 1.0 frz_rain
1995 112 Apr-06-95 B-252 39% la 7 19 -1.0 frz_rain
1995 113 Apr-07-95 A-303 100% 2 111 8 -6.0 frz_driz
1995 114 Apr-07-95 A-503 75% 2b 63 10 -6.0 frz_driz
1995 115 Apr-07-95 A-503 5% 2b 68 7 6.0 frz_driz
1995 116 Apr-07-95 A-201 100% 2 57 10 6.0 fiz_driz
1995 117 Apr-07-95 A-201 100% 2 80 6 -6.0 frz_driz
1995 118 Apr-07-95 A-501 75% 2b 39 10 -6.0 frz_driz
1995 119 Apr-07-95 A-501 15% 2b 43 5 -6.0 frz_driz
1995 120 Apr-07-95 A-201 100% 2 59 7 6.0 frz_driz
1995 121 Apr-07-95 A-201 100% 2 67 5 -6.0 frz_driz
1995 122 Apr-07-95 A-213 75% 2b 58 4 -6.0 frz_driz
1995 123 Apr-07-95 A212 75% 2b 69 3 -6.0 frz_driz
1995 124 Apr-07-95 B-213 57% 1 10 - 100 frz_driz
1995 125 Apr-07-95 B-213 57% 1 9 6 -10.0 frz_driz
1995 126 Apr-07-95 B-253 34% la 7 5 -10.0 frz_driz
1995 127 Apr-07-95 B-253 34% la 7 10 -10.0 frz_driz
1995 128 Apr-07-95 B-220 63% 1 10 7 -10.0 frz_driz
1995 129 Apr-07-95 B-220 63% 1 12 5 -10.0 frz_driz
1995 130 Apr-07-95 B-210 50% 1 12.5 3 -10.0 frz_driz
1995 131 Apr-07-95 B-210 50% 1 12,5 4 -10.0 frz_driz
1995 132 Apr-07-95 A212 75% 2b 45 9 -10.0 frz_driz
1995 133 Apr-07-95 A-212 75% 2b 56 7 -10.0 frz_driz
1995 134 Apr-07-95 A-303 100% 2 92 10 -10.0 frz_driz
1995 135 Apr-07-95 A-503 75% 2b 44 10 -10.0 frz_driz
1995 136 Apr-07-95 A-201 100% 2 44 10 -10.0 fiz_driz
1995 137 Apr-07-95 A-201 100% 2 60 8 -10.0 frz_driz
1995 138 Apr-07-95 A-501 5% 2b 37 7 -10.0 frz_driz
1995 139 Apr-07-95 A-501 75% 2b 51 5 -10.0 frz_driz
1995 140 Apr-07-95 A-201 100% 2 59 4 -10.0 frz_driz
1995 141 Apr-07-95 A-201 100% 2 68 3 -10.0 frz_driz
1995 142 Apr-07-95 B-251 40% la 6 7 -10.0 frz_driz
1995 143 Apr-07-95 B-251 40% la 5 9 -10.0 frz_driz
1995 144 Apr-07-95 B-253 34% la 6 10 -10.0 frz_driz
1995 145 Apr-07-95 B-250 40% la 7 7 -10.0 frz_driz
1995 146 Apr-07-95 B-250 40% la 1.5 5 -10.0 frz_driz
1995 147 Apr-07-95 B-253 34% la 7 5 -10.0 frz_driz
1995 148 Apr-07-95 B-252 45% la 9 3 -10.0 frz_driz
1995 149 Apr-07-95 B-252 45% la 8 4 -10.0 frz_driz
1995 150 Apr-07-95 A-201 100% 2 51 9 9.6 frz_driz
1995 151 Apr-07-95 A212 75% 2b 39 10 9.6 frz_driz
1995 152 Apr-07-95 A-303 100% 2 86 10 9.6 frz_driz
1995 153 Apr-07-95 A-503 75% 2b 49 10 9.6 frz_driz
1995 154 Apr-07-95 A-201 100% 2 a1 7 9.6 frz_driz
1995 155 Apr-07-95 A-501 15% 2b 47 4 9.6 frz_driz
1995 156 Apr-07-95 A-201 100% 2 61 5 9.6 frz_driz
1995 157 Apr-07-95 A-501 75% 2b 61 3 96 frz_driz
1995 158 Apr-07-95 B-250 40% la 7 9 9.6 frz_driz
1995 159 Apr-07-95 B-250 40% la 8 7 9.6 frz_driz
1995 160 Apr-07-95 B-210 50% 1 8 10 9.6 frz_driz
1995 161 Apr-07-95 B-210 50% 1 10 7 9.6 frz_driz
1995 162 Apr-07-95 B-213 57% 1 8 7 9.6 frz_driz
1995 163 Apr-07-95 B-213 57% 1 11 5 9.6 frz_driz
1995 164 Apr-07-95 B-220 63% 1 11 4 9.6 frz_driz
1995 165 Apr-07-95 B-220 63% 1 13 3 9.6 frz_driz
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SIMULATED FREEZING DRIZZLE AND LIGHT FRZ RAIN @ CEF FOR 1994/95

Test test date fluid fid fid fail Avg Rate | Ambient Precip
Season no. code dilution type time Plate pans temp Type
[min.] | [g/dm*2ihr] [C]
1995 166 Apr-07-95 A-501 75% 2b 34 7 -8.0 frz_driz
1995 167 Apr-07-95 A-501 75% 2b 36 9 -8.0 frz_driz
1995 168 Apr-07-95 A-201 100% 2 40 7 -8.0 frz_driz
1995 169 Apr-07-95 A-201 100% 2 45 10 -8.0 frz_driz
1995 170 Apr-07-95 A-212 75% 2b 40 10 -8.0 frz_driz
1995 171 Apr-07-95 A-212 75% 2b 44 6 -8.0 frz_driz
1995 172 Apr-07-95 B-213 57% 1 6 7 -10.0 frz_driz
1995 173 Apr-07-95 B-213 57% 1 7 9 -10.0 frz_driz
1995 174 Apr-07-95 B-220 63% 1 8 7 -10.0 frz_driz
1995 175 Apr-07-95 B-220 63% 1 9 10 -10.0 frz_driz
1995 176 Apr-07-95 B-210 50% 1 6 8 -10.0 frz_driz
1995 177 Apr-07-95 B-210 50% 1 9 10 -10.0 frz_driz
1995 178 Apr-07-95 B-253 34% la 6 3 -10.0 frz_driz
1995 179 Apr-07-95 B-253 34% la 7 4 - -10.0 frz_driz
1995 180 Apr-12-95 A-303 100% 2 99 7 -5.0 frz_driz
1995 181 Apr-12-95 A-201 100% 2 37 10 4.9 frz_driz
1995 182 Apr-12-95 A-201 100% 2 42 10 4.9 frz_driz
1995 183 Apr-12-95 A-303 100% 2 78 10 49 frz_driz
1995 184 Apr-12-95 A-303 100% 2 94 8 49 frz_driz
1995 185 Apr-12-95 A-201 100% 2 39 9 49 frz_driz
1995 186 Apr-12-95 A-201 100% 2 40 10 -4.9 frz_driz
1995 187 Apr-12-95 A-303 100% 2 75 10 49 frz_driz
1995 188 Apr-12-95 A-303 100% 2 91 10 49 frz_driz
1995 189 Apr-12-95 A-201 100% 2 40 9 -5.2 frz_driz
1995 190 Apr-12-95 A-201 100% 2 40 10 -5.2 frz_driz
1995 191 Apr-12-95 A-303 100% 2 77 9 -1.7 frz_driz
1995 192 Apr-12-95 A-201 100% 2 38 10 =15 frz_driz
1995 193 Apr-12-95 A-201 100% 2 48 10 15 frz_driz
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SIMULATED FREEZING FOG @ CEF FOR 1994/95

Test test date fluid fluid fid fail Avg of avg.
Season no. code dilution type time pan rate temp
[year] (min) [a/dm?hr] °c)
1995 1 Apr-3-95 A-303 100% 2 57 13 -23.0
1995 2 Apr-3-95 A-205 100% 2 20 12 -23.0
1995 3 Apr-3-95 A-201 100% 2 10 12 23.0
1995 4 Apr-3-95 A-201 100% 2 10 15 .23.0
1995 5 Apr-3-95 B-214 50% 1 7 12 226
1995 6 Apr-3-95 B-252 56% 1a 6 16 -22.6
1995 7 Apr-3-95 B-220 63% 1 7 15 -22.6
1995 8 Apr-3-95 B-213 57% 1 7 12 -22.6
1995 9 Apr-3-95 B-253 50% 1a 6 12 226
1995 10 Apr-3-95 B-251 59% 1a 7 15 -22.6
1995 11 Apr-3-95 A-205 100% 2 19 16 -22.0
1995 12 Apr-3-95 A-201 100% 2 7 15 -22.0
1995 13 Apr-3-95 A-205 100% 2 19 12 -22.0
1995 14 Apr-3-95 A-201 100% 2 8 15 -22.0
1995 15 Apr-3-95 B-253 50% 1a 8 13 -22.0
1995 16 Apr-3-95 B-252 56% 1a 9 12 .22.0
1995 17 Apr-3-95 B-214 50% 1 7 12 -22.0
1995 18 Apr-3-95 B-251 59% 1a 7 13 -22.0
1995 19 Apr-3-95 B-213 57% 1 7 15 220
1995 20 Apr-3-95 A-303 100% 2 87 8 225
1995 21 Apr-3-95 A-205 100% 2 25 9 225
1995 22 Apr-3-95 A-201 100% 2 12 10 225
1995 23 Apr-3-95 A-303 100% 2 86 8 225
1995 24 Apr-3-95 A-205 100% 2 22 9 .22.5
1995 25 Apr-3-95 A-201 100% 2 10 11 -22.5
1995 26 Apr-3-95 B-214 50% 1 7 11 224
1995 27 Apr-3-95 B-252 56% 1a 6 11 224
1995 28 Apr-3-95 B-253 50% 1a 6 12 224
1995 29 Apr-3-95 B-220 63% 1 7 12 224
1995 30 Apr-3-95 B-250 49% 1a 6 15 224
1995 31 Apr-3-95 B-221 63% 1 6 14 224
1995 32 Apr-3-95 A-205 100% 2 22 9 216
1995 33 Apr-3-95 A-201 100% 2 18 10 216
1995 34 Apr-3-95 A-205 100% 2 21 9 -21.6
1995 35 Apr-3-95 A-201 100% 2 17 11 216
1995 36 Apr-3-95 B-214 50% 1 8 1 216
1995 37 Apr-3-95 B-251 59% 1a 8 1 216
1995 38 Apr-3-95 B-220 63% 1 8 12 -21.6
1995 39 Apr-3-95 B-250 49% 1a 6 12 216
1995 40 Apr-3-95 B-213 57% 1 7 15 216
1995 41 Apr-3-95 B-253 50% 1a 6 14 216
1995 42 Apr-4-95 A-303 100% 2 87 12 -15.1
1995 43 Apr-4-95 A-205 100% 2 40 12 15.1
1995 44 Apr-4-95 A-201 100% 2 41 12 -15.1
1995 45 Apr-4-95 A-303 100% 2 87 13 151
1995 46 Apr-4-95 A-201 100% 2 38 15 -15.1
1995 47 Apr-4-95 B-214 50% 1 9 13 -15.1
1995 48 Apr-4-95 B-252 48% 1a 6 15 -15.1
1995 49 Apr-4-95 B-220 63% 1 6 14 -15.1
1995 50 Apr-4-95 B-250 0.42 1a 7 15 -15.1
1995 51 Apr-4-95 B-221 63% 1 7 14 151
1995 52 Apr-4-95 B-253 36% 1a 5 16 151
1995 53 Apr-4-95 A-403 75% 2b 48 13 -15.4
1995 54 Apr-4-95 A-212 75% 2b 30 15 -15.4
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SIMULATED FREEZING FOG @ CEF FOR 1994/95

Test test date fluid fluid fid fail Avg of avg.
Season no. code dilution type time pan rate temp
[year] (min) [g/dm?/hr] °c)
1995 55 Apr-4-95 A-303 100% 2 109 8 153
1995 58 Apr-4-95 A-205 100% 2 48 6 -15.3
1995 57 Apr-4-95 A-201 100% 2 40 12 153
1995 58 Apr-4-95 A-303 100% 2 109 6 153
1995 59 Apr-4-95 A-205 100% 2 43 14 -15.3
1995 60 Apr-4-95 A-201 100% 2 36 11 15.3
1995 61 Apr-4-95 B-214 50% 1 8 11 -15.3
1995 62 Apr-4-95 B-251 42% 1a ) 12 -15.3
1995 63 Apr-4-95 B-220 63% 1 7 12 -15.3
1995 64 Apr-4-95 B-250 42% 1a 6 15 -15.3
1995 65 Apr-4-95 B-213 57% 1 7 16 -15.3
1995 66 Apr-4-95 B-253 36% 1a 6 15 -15.3
1995 67 Apr-4-95 A-403 75% 2b 45 11 -15.6
1995 68 Apr-4-95 A-212 75% 2b 31 12 -15.6
1995 69 Apr-4-95 A-501 75% 2b 26 12 156
1995 70 Apr-4-95 A-403 75% 2b 45 15 156
1995 71 Apr-4-95 A-212 75% 2b 28 16 -15.8
1995 72 Apr-4-95 A-501 75% 2b 25 15 -15.6
1995 73 Apr-4-95 A-201 100% 2 64 5 121
1995 74 Apr-4-95 A-201 100% 2 64 4 121
1995 75 Apr-4-95 A-201 100% 2 64 5 -12.1
1995 76 Apr-4-95 B-214 50% 1 12 5 -12.3
1995 77 Apr-4-95 B-250 36% 1a 8 4 -12.3
1995 78 Apr-4-95 B-213 57% 1 11 5 123
1995 79 Apr-4-95 B-214 50% 1 11 4 123
1995 80 Apr-4-95 B-250 36% 1a 9 5 -12.3
1995 81 Apr-4-95 B-213 57% 1 1 5 123
1995 82 Apr-4-95 A-403 50% 2a 23 5 -10.6
1995 83 Apr-4-95 A-210 50% 2a 21 4 -10.6
1995 84 Apr-4-95 A-401 50% 2a 16 5 -10.6
1995 85 Apr-4-95 A-403 50% 2a 23 4 -10.6
1995 86 Apr-4-95 A-210 50% 2a 22 5 -10.8
1995 87 Apr-4-95 A-401 50% 2a 15 5 -10.6
1995 88 Apr-4-95 A-212 75% 2b 107 2 -10.7
1995 89 Apr-4-95 A-501 75% 2b 87 2 -10.7
1995 90 Apr-4-95 A-501 75% 2b 101 3 -10.7
1995 91 Apr-4-95 B-252 33% 1a 9 3 -10.4
1995 92 Apr-4-95 B-220 63% 1 14 3 -10.4
1995 93 Apr-4-95 B-253 29% 1a 4 -10.4
1995 94 Apr-4-95 B-252 33% 1a 3 -10.4
1995 95 Apr-4-95 B-220 63% 1 13 3 -10.4
1995 96 Apr-4-95 B-253 29% 1a 7 3 104
1995 97 Apr-4-95 A-403 50% 2a 40 3 -11.0
1995 98 Apr-4-95 A-210 50% 2a 34 3 -11.0
1995 99 Apr-4-95 A-401 50% 2a 25 4 -11.0
1995 100 Apr-4-95 A-403 50% 2a 35 3 -11.0
1995 101 Apr-4-95 A-210 50% 2a 37 3 -11.0
1995 102 Apr-4-95 A-401 50% 2a 26 3 -11.0
1995 103 Jul-18-95 A-303 100% 2 102 2.9 26.8
1995 104 Jul-18-95 A-205 100% 2 58 2.6 .27.0
1995 105 Jul-18-95 A-303 100% 2 101 31 -26.8
1995 106 Jul-18-95 A-205 100% 2 58 2.9 27.0
1995 107 Jul-18-95 A-303 100% 2 100 3.4 .26.8
1995 108 Jul-18-95 A-205 100% 2 64 29 -27.0
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SIMULATED FREEZING FOG @ CEF FOR 1994/95

Test test date fluid fluid fid fail Avg of avg.
Season no. code dilution type time pan rate temp
[year) {min) [g/dm?/hr) {°C)
1995 109 Jul-18-95 A-303 100% 2 98 35 -26.8
1995 110 Jul-18-95 A-205 100% 2 65 31 -27.0
1995 111 Jul-18-95 A-303 100% 2 97 3.5 -26.8
1995 112 Jul-18-95 A-205 100% 2 61 3 270
1995 113 Jul-18-95 A-303 100% 2 96 34 -26.8
1995 114 Jul-18-95 A-205 100% 2 63 3 27.0
1995 116 Jul-18-95 A-205 100% 2 85 1.6 -26.8
1995 116 Jul-18-95 A-303 100% 2 171 2.5 255
1995 117 Jul-18-95 A-205 100% 2 83 2.1 -26.8
1995 118 Jul-18-95 A-303 100% 2 105 3.2 255
1995 119 Jul-18-95 A-205 100% 2 75 2.5 -26.8
1995 120 Jul-18-95 A-303 100% 2 125 2.5 255
1995 121 Jul-18-95 A-205 100% 2 74 25 -26.8
1995 122 Jul-18-95 A-303 100% 2 98 3.2 255
1995 123 Jul-18-95 B-220 63% 1 14 1.8 -27.0
1995 124 Jul-18-95 B-253 50% 1a 7 1.8 27.0
1995 125 Jul-18-95 B-253 50% 1a 7 3.7 -27.0
1995 126 Jul-18-95 B-250 56% 1a 9 2.7 -27.0
1995 127 Jul-18-95 B-253 50% 1a 10 1.8 -26.5
1995 128 Jul-18-95 B-253 50% 1a 10 2.7 -26.5
1995 129 Jui-18-95 B-220 63% 1 18 1.8 -26.5
1995 130 Jul-18-95 B-220 63% 1 15 3.7 26.5
1995 131 Jul-18-95 A-205 100% 2 35 31 -24.0
1995 132 Jul-18-95 A-303 100% 2 113 2.8 23.3
1995 133 Jul-18-95 A-205 100% 2 39 24 24.0
1995 134 Jul-18-95 A-303 100% 2 113 24 -23.3
1995 135 Jul-18-95 A-205 100% 2 38 2.4 24.0
1995 136 Jul-18-95 A-303 100% 2 133 24 -23.0
1995 137 Jul-18-95 A-205 100% 2 40 3.1 -24.0
1995 138 Jul-18-95 A-303 100% 2 110 34 -23.2
1995 139 Jul-18-95 A-205 100% 2 38 3.1 -24.0
1995 140 Jul-18-95 A-303 100% 2 123 3 23.0
1995 141 Jul-18-95 A-205 100% 2 39 3.1 =240
1995 142 Jul-18-95 A-303 100% 2 108 3.2 -23.2
1995 143 Jul-18-95 A-303 100% 2 NU NU 220
1995 144 Jul-18-95 A-205 100% 2 106 1.8 228
1995 145 Jul-18-95 A-303 100% 2 NU NU -22.0
1995 146 Jul-18-95 A-205 100% 2 104 21 -22.8
1995 147 Jul-18-95 A-303 100% 2 NU NU 22,0
1995 148 Jul-18-95 A-205 100% 2 103 24 228
1995 149 Jul-18-95 A-303 100% 2 NU NU -22.0
1995 150 Jul-18-95 A-205 100% 2 71 29 -23.0
1995 151 Jul-18-95 B-213 57% 1 18 0.9 227
1995 1562 Jul-18-95 B-253 50% 1a 7 27 -22.7
1995 153 Jul-18-95 B-213 57% 1 15 1.4 2227
1995 154 Jul-18-95 B-253 50% 1a 9 27 227
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APPENDIX J

LISTING OF FLAT PLATE TESTS CONDUCTED DURING 1995/96






NATURAL SNOW TESTS @ DORVAL 1995/96

test date fid | fluid fid fait AVG APS Data
no. dilution code type time PAN temp wind
[min.] (g/dm?fhr) (%] [kph]
1 Nov-27-85 neat A-303 4 64 24.0 -9.8 13
2 Nov-27-95 neat A-303 4 64 24.0 9.8 13
3 Nov-27-85 neat A-205 2 28 21.5 -9.9 14
4 Nov-27-95 neat A-205 2 28 21.5 9.9 14
5 Nov-27-85 neat A-205 2 22 26.8 -9.8 12
6 Nov-27-95 neat A-205 2 22 26.8 -9.8 12
7 Nov-27-95 neat A-303 4 62 19.5 9.2 12
8 Nov-27-95 neat A-303 4 64 19.5 92 12
9 Nov-27-95 neat A-205 2 38 18.7 -9.3 13
10 Nov-27-95 neat A-205 2 39 18.7 -9.3 12
11 Nov-27-85 75% A-503 4b 27 13.7 8.7 13
12 Nov-27-95 75% A-503 4b 23 13.5 8.7 13
13 Nov-27-95 75% A-503 4b 82 7.4 8.2 13
14 Nov-27-95 75% A-212 2b 66 7.9 -8.2 12
15 Nov-27-95 75% A-212 2b 62 8.2 8.3 12
16 Nov-27-95 57% B-213 1 23 21 -7.5 13
17 Nov-27-95 57% B-213 1 23 2.1 -7.5 13
18 Nov-27-95 neat A-205 2 35 135 6.0 11
19 Nov-27-95 neat A-205 2 33 13.5 -5.9 11
20 Nov-27-95 neat © A-303 4 88 10.3 6.0 11
21 Nov-27-95 neat |- A-303 4 82 10.4 6.0 11
22 Nov-27-95 neat A-205 2 63 8.2 6.0 1
23 Nov-27-95 neat A-205 2 62 6.2 6.0 1
24 Nov-28-95 75% A-212 2b 21 12.3 -5.4 10
25 Nov-28-95 75% A-212 2b 21 12.3 5.4 10
26 Nov-28-95 75% A-503 4b 17 12.3 -5.4 10
27 Nov-28-95 75% A-503 4b 17 12.3 -5.4 10
28 Nov-28-95 75% A-212 2b 20 17.6 -5.3 10
29 Nov-28-95 75% A-212 2b 22 17.9 -5.3 10
30 Nov-28-95 75% A-503 4b 19 17.6 -5.3 10
31 Nov-28-95 75% A-503 4b 22 18.0 5.3 10
32 Dec-01-95 neat A-205 2 25 24.4 2.6 13.0
33 Dec-01-95 neat A-205 2 25 244 26 13.0
34 Dec-01-95 neat A-303 4 126 14.4 25 12.0
35 Dec-01-95 neat A-303 4 53 242 -2.6 13.0
36 Dec-01-95 neat C-103 4 130 16.2 25 12.0
37 Dec-01-95 neat C-103 4 138 1.3 2.5 11.9
38 Dec-01-95 neat A-205 2 93 2.4 2.4 11.2
39 Dec-01-95 neat A-205 2 94 24 2.4 1.2
40 Dec-01-95 neat A-205 2 29 16.1 2.7 12.9
41 Dec-01-95 neat A-205 2 42 12.5 2.7 12.6
42 Dec-01-95 neat . A-303 4 122 7.0 2.5 1.7
43 Dec-01-95 neat A-303 4 119 6.7 25 11.7
44 Dec-01-85 neat C-102 4 120 6.9 25 11.6
45 Dec-01-95 neat C-102 4 118 8.7 -2.5 11.8
46 Dec-01-95 neat A-205 2 87 7.3 -2.3 11.1
47 Dec-01-95 neat A-205 2 42 13.6 -1.8 11.3
48 Dec-01-95 neat A-205 2 42 136 -1.8 11.3
49 Dec-01-95 neat A-303 4 89 11.2 -1.5 11.8
50 Dec-01-95 neat A-303 4 93 11.3 -1.5 11.8
51 Dec-01-95 neat C-103 4 121 11.2 -1.4 11.6
52 Dec-01-95 neat C-103 4 125 11.2 -1.4 11.6
53 Dec-01-95 neat A-205 2 53 9.2 1.2 11.9
54 Dec-01-95 neat A-205 2 53 9.2 -1.2 11.9
55 Dec-01-95 neat A-205 2 33 16.7 -1.8 11.7
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NATURAL SNOW TESTS @ DORVAL 1995/96

test date fid fluid fid fail AVG APS Data
no. dilution code type time PAN temp wind
[min.] (g/dm?/hr) (o] [kph]
56 Dec-01-95 neat A-205 2 41 15.2 -1.8 11.7
57 Dec-01-95 neat A-303 4 88 1.4 -1.5 11.9
58 Dec-01-95 neat A-303 4 86 1.4 -1.5 11.9
59 Dec-01-95 neat C-102 4 86 1.4 -1.5 11.9
60 Dec-01-95 neat C-102 4 86 1.4 -1.5 11.9
61 Dec-01-95 neat A-205 2 46 9.7 -1.0 1.7
62 Dec-01-95 neat A-205 2 46 9.7 -1.0 1.7
63 Dec-01-95 75% A-212 2b 30 13.4 0.4 1.4
64 Dec-01-95 75% A-212 2b 29 133 0.4 11.4
65 Dec-01-95 75% C-703 4b 48 14.0 -0.3 11.7
66 Dec-01-95 75% C-703 4b 48 14.0 -03 11.7
67 Dec-01-85 75% A-212 2b 45 13.8 0.4 “11.3
68 Dec-01-95 75% A-212 2b 45 138 0.4 11.3
69 Dec-01-95 75% A-503 4b 68 11.5 0.3 11.6
70 Dec-01-95 75% A-503 4b 76 113 -0.3 1.7
71 Dec-01-95 75% C-702 4b 49 11.8 -0.4 1.2
72 Dec-01-95 75% C-702 4b 45 11.9 0.4 113
73 Dec-03-95 neat A-101 2 46 3.2 -8.1 9.1
74 Dec-03-85 neat A-101 2 45 3.2 -8.1 8.1
75 Dec-03-95 neat A-303 4 107 9.5 8.1 8.6
76 Dec-03-95 neat A-303 4 115 10.7 -8.1 8.5
77 Dec-03-85 neat C-103 4 107 9.5 -8.1 9.6
78 Dec-03-85 neat C-103 4 106 9.4 -8.1 9.5
79 Dec-03-95 neat A-101 2 34 13.6 -8.2 10.1
80 Dec-03-95 neat A-101 2 34 13.6 -8.2 10.1
81 Dec-03-85 neat A-101 2 34 16.0 -7.7 9.0
82 Dec-03-95 neat A-101 2 31 15.0 -7.7 9.0
83 Dec-03-95 neat A-101 2 38 3.5 -8.2 8.9
84 Dec-03-85 neat A-101 2 38 35 8.2 8.9
85 Dec-03-85 neat A-303 4 100 10.5 -8.1 8.5
86 Dec-03-95 neat A-303 4 97 10.2 -8.2 8.5
87 Dec-03-85 neat C-103 4 92 9.6 -8.2 8.5
88 Dec-03-95 neat C-103 4 86 8.9 -8.2 9.5
89 Dec-03-95 neat A-101 2 29 12.8 8.2 10.2
80 Dec-03-85 neat A-101 2 29 12.8 8.2 10.2
91 Dec-03-85 neat A-101 2 28 18.7 77 9.1
92 Dec-03-95 neat A-101 2 29 18.6 -7.7 9.1
93 Dec-03-85 neat A-205 2 30 16.4 -8.0 10.1
94 Dec-03-95 neat © A-205 2 30 16.4 -8.0 10.1
95 Dec-03-95 neat A-303 4 58 166 -8.0 10.6
96 Dec-03-95 neat A-303 4 60 15.5 -8.0 106
97 Dec-03-85 neat C-103 4 57 166 -8.0 10.6
98 Dec-03-95 neat Cc-103 4 57 15.6 -8.0 10.6
99 Dec-03-95 neat A-205 2 29 12.3 8.1 11.2
100 Dec-03-95 neat A-205 2 29 123 -8.1 11.2
101 Dec-03-95 neat A-205 2 23 16.8 -8.0 10.6
102 Dec-03-95 neat A-205 2 24 16.8 -8.0 10.7
103 Dec-03-95 neat A-303 4 60 14.4 -8.0 11.0
104 Dec-03-95 neat A-303 4 55 147 -8.0 11.1
105 Dec-03-85 neat C-102 4 58 14.5 -8.0 11.0
108 Dec-03-95 neat C-102 4 59 14.4 -8.0 11.0
107 Dec-03-85 neat A-205 2 30 10.2 -8.0 11.4
108 Dec-03-85 neat A-205 2 30 102 8.0 11.4
109 Dec-03-95 75% A-212 2b 34 3.2 8.1 12.5
110 Dec-03-95 75% A-212 2b 34 3.2 8.1 12.5
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NATURAL SNOW TESTS @ DORVAL 1995/96

test date fid fluid fid fail AVG APS Data
no. dilution code type time PAN temp wind
[min.] (g/dm?lhr) (o] [kph]
111 Dec-03-95 75% C-702 4b 40 46 8.3 13.1
112 Dec-03-95 75% C-702 4b 52 3.5 8.5 13.7
113 Dec-03-95 75% C-703 4b 81 4.9 8.7 14.1
114 Dec-03-95 75% C-703 4b 61 4.9 8.7 14.1
115 Dec-03-85 75% A-212 2b 27 5.8 8.3 13.2
116 Dec-03-95 75% A-212 2b 29 6.1 8.3 13.5
117 Dec-03-95 75% A-701 2b 25 5.6 8.3 13.3
118 Dec-03-95 75% A-701 2b 28 5.8 -8.3 13.4
119 Dec-06-95 neat A-205 2 24 25.2 -0.9 18.8
120 Dec-06-95 neat A-205 2 24 25.2 0.9 18.8
121 Dec-06-95 neat © A-303 4 59 13.7 0.8 18.0
122 Dec-06-95 neat A-303 4 54 13.9 -0.8 17.8
123 Dec-06-95 neat A-205 2 49 8.6 0.7 17.2
124 Dec-06-95 neat A-205 2 48 8.7 07 17.1
125 Dec-06-95 neat A-205 2 27 232 -0.8 19.1
126 Dec-06-95 neat A-205 2 29 21.9 0.9 18.9
127 Dec-08-95 neat A-303 4 73 13.7 0.8 17.7
128 Dec-06-95 neat A-303 4 73 13.7 -0.8 17.7
129 Dec-06-95 neat A-205 2 44 8.2 0.7 17.6
130 Dec-06-95 neat A-205 2 47 9.7 0.6 17.5
131 Dec-09-95 neat A-205 2 93 1.9 -11.7 10.1
132 Dec-09-95 neat A-205 2 89 1.9 -11.8 10.1
133 Dec-09-95 neat C-103 4 187 34 -11.1 10.1
134 Dec-09-85 neat C-103 4 190 3.5 1.1 10.1
135 Dec-09-95 neat A-205 2 57 4.2 -10.7 10.0
138 Dec-09-85 neat A-205 2 57 4.2 -10.7 10.0
137 Dec-09-95 neat A-205 2 76 17 -11.8 100
138 Dec-09-95 neat A-205 2 77 1.7 -11.8 10.0
139 Dec-09-95 neat C-102 4 155 3.0 -11.3 10.3
140 Dec-09-95 neat C-102 4 149 2.7 -11.4 10.4
141 Dec-09-95 neat A-205 2 51 4.1 -10.8 10.1
142 Dec-09-95 neat A-205 2 50 4.1 -10.8 10.1
143 Dec-09-95 neat . A202 2 68 43 -7.0 5.8
144 Dec-09-95 neat A-202 2 69 4.3 7.0 5.8
145 Dec-09-95 neat C-103 4 126 5.8 8.1 7.3
146 Dec-09-95 neat C-103 4 137 5.9 6.0 75
147 Dec-09-95 neat A-205 2 54 7.7 -5.0 9.2
148 Dec-09-95 neat A-205 2 54 7.4 5.0 9.2
149 Dec-09-95 neat A-202 2 34 8.0 -9.2 8.6
150 Dec-09-95 neat A-202 2 34 8.0 -9.2 8.6
151 Dec-09-95 neat C-102 4 80 6.2 -8.0 6.8
152 Dec-09-95 neat C-102 4 81 8.2 -7.9 6.8
153 Dec-09-95 neat A-205 2 49 6.2 6.0 5.4
154 Dec-09-95 neat A-205 2 50 5.6 8.0 5.5
155 Dec-09-95 neat A-205 2 55 6.9 3.8 8.7
156 Dec-09-95 neat A-205 2 55 6.9 -3.8 8.7
157 Dec-09-95 neat A-303 4 105 6.3 -3.5 8.4
158 Dec-09-95 neat A-303 4 110 6.3 -3.5 8.5
159 Dec-09-95 neat A-205 2 50 5.7 =31 8.2
160 Dec-09-95 neat A-205 2 53 4.8 3.1 8.3
161 Dec-09-95 neat A-205 2 34 11.2 -5.0 9.4
162 Dec-08-85 neat A-205 2 35 11.2 -5.0 9.5
163 Dec-09-95 neat A-303 4 87 10.4 -4.7 9.7
164 Dec-09-85 neat A-303 4 87 10.4 4.7 9.7
165 Dec-09-95 neat A-205 2 44 72 -4.1 9.2
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NATURAL SNOW TESTS @ DORVAL 1995/96

tost date fid fluid fid fail AVG APS Data
no. dilution code type time PAN temp wind
[min.] (gidm?/hr) (] [kph)
166 Dec-09-95 neat A-205 2 44 7.2 4.1 9.2
167 Dec-09-95 neat A-101 2 71 46 24 8.5
168 Dec-09-95 neat A-101 2 73 4.5 -2.4 8.5
169 Dec-09-95 neat A-303 4 108 5.4 2.3 8.6
170 Dec-09-95 neat ] A-303 4 113 5.6 2.3 8.6
171 Dec-09-95 neat C-103 4 120 5.8 2.3 8.5
172 Dec-09-95 neat C-103 4 127 6.0 -2.3 8.5
173 Dec-09-95 neat A-101 2 48 7.0 -3.0 8.9
174 Dec-09-95 neat A-101 2 48 7.0 3.0 8.9
175 Dec-09-95 neat A-303 4 73 7.4 -2.8 8.8
176 Dec-09-95 neat A-303 4 77 7.4 -2.8 8.7
177 Dec-09-95 neat C-102 4 88 6.8 2.7 - 87
178 Dec-09-95 neat C-102 4 87 6.8 2.7 8.7
179 Dec-09-95 neat A-101 2 76 4.3 -23 8.6
180 Dec-08-95 neat A-101 2 76 4.3 23 8.6
181 Dec-09-95 neat A-101 2 47 92 18 10.2
182 Dec-09-95 neat A-101 2 48 9.0 -1.6 10.4
183 Dec-09-95 neat A-101 2 32 126 -1.9 7.2
184 Dec-09-95 neat A-101 2 32 12.8 -1.9 72
185 Dec-09-95 neat A-303 4 52 13.3 -1.8 7.4
186 Dec-08-95 neat A-303 4 60 13.3 -1.8 79
187 Dec-14-95 neat A-205 2 21 136 -13.9 8.9
188 Dec-14-85 neat A-205 2 21 13.6 -13.9 8.9
189 Dec-14-95 neat A-303 4 87 13.7 -13.5 128
190 Dec-14-95 neat A-303 4 84 13.8 -13.5 12.5
191 Dec-14-95 neat A-205 2 24 147 -13.4 12.2
192 Dec-14-95 neat . A-205 2 28 16.3 -13.4 12.2
193 Dec-14-95 neat A-205 2 25 13.7 -13.5 12.8
194 Dec-14-95 neat A-205 2 26 14.0 -13.5 127
195 Dec-14-95 neat A-303 4 69 13.9 -13.2 13.1
196 Dec-14-95 neat A-303 4 73 141 -13.2 13.2
197 Dec-14-95 neat A-205 2 31 11.6 -12.9 13.1
198 Dec-14-95 neat A-205 2 33 11.6 -12.9 13.3
199 Dec-14-95 neat A-101 2 15 13.9 -12.6 14.8
200 Dec-14-95 neat A-101 2 15 13.9 -12.6 14.8
201 Dec-14-95 neat A-303 4 55 17.3 -12.3 13.5
202 Dec-14-95 neat A-303 4 59 16.8 -12.2 13.6
203 Dec-14-95 neat A-101 2 14 20.8 -12.3 13.7
204 Dec-14-95 neat A-101 2 14 20.8 -12.3 13.7
205 Dec-14-95 neat A-101 2 15 168.7 -11.8 13.7
206 Dec-14-95 neat A-101 2 15 15.7 -11.8 13.7
207 Dec-14-95 neat A-101 2 11 21.8 -12.4 14.1
208 Dec-14-95 neat A-101 2 11 21.8 -12.4 14.1
209 Dec-14-95 neat A-303 4 44 19.8 -12.1 13.1
210 Dec-14-95 neat A-303 4 43 19.8 -12.1 13.1
211 Dec-14-95 neat A-101 2 15 20.8 -12.1 13.0
212 Dec-14-95 neat A-101 2 18 20.2 -12.0 12.4
213 Dec-14-95 neat A-205 2 23 14.0 -10.8 15.4
214 Dec-14-95 neat A-205 2 23 18.7 -10.8 15.4
215 Dec-14-95 neat - C-103 4 49 16.0 -10.4 148
216 Dec-14-95 neat C-103 4 48 16.9 -10.4 14.9
217 Dec-14-95 neat A-205 2 23 18.0 -10.0 13.7
218 Dec-14-85 neat A-205 2 23 18.0 -10.0 13.7
219 Dec-14-95 neat A-205 2 28 14.7 -10.5 14.6
220 Dec-14-85 neat A-205 2 32 15.1 -10.4 14.6
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NATURAL SNOW TESTS @ DORVAL 1995/96

test date fid fluld fid fail AVG APS Data
no. dilution code type time PAN temp wind
[min.] (g/dm?/hr) (4] [kph]
221 Dec-14-95 neat C-102 4 38 155 -10.2 14.3
222 Dec-14-95 neat C-102 4 38 15.5 -10.2 14.3
223 Dec-14-95 neat A-205 2 38 11.4 8.4 11.6
224 Dec-14-95 neat A-205 2 38 11.4 8.4 11.6
225 Dec-14-95 neat A-303 4 66 13.4 8.2 11.8
226 Dec-14-95 neat A-303 4 66 13.4 8.2 11.8
227 Dec-14-95 neat A-205 2 31 10.8 8.3 11.6
228 Dec-14-95 neat A-205 2 36 9.3 8.3 11.5
229 Dec-14-95 neat A-303 4 41 12.1 8.2 11.6
230 Dec-14-95 neat A-303 4 51 13.0 8.2 1.7
231 Dec-14-95 neat A-101 2 35 14.5 -7.8 12.9
232 Dec-14-95 neat A-101 2 35 14.5 7.8 1129
233 Dec-14-85 neat A-303 4 89 13.4 -7.8 13.7
234 Dec-14-95 neat A-303 4 69 13.4 -78 13.7
235 Dec-14-95 neat A-101 2 40 8.4 -7.8 13.6
236 Dec-14-95 neat A-101 2 40 8.4 -7.8 13.6
237 Dec-14-95 neat A-101 2 32 13.1 -7.8 14.1
238 Dec-14-95 neat A-101 2 35 13.4 -7.8 14.3
239 Dec-14-95 neat A-303 4 84 13.8 -7.8 13.8
240 Dec-14-95 neat A-303 4 64 138 7.8 13.8
241 Dec-14-95 neat " A-205 2 47 59 7.5 12.2
242 Dec-14-95 neat A-205 2 47 5.9 7.5 122
243 Dec-14-95 neat C-103 4 101 6.1 -7.4 1.7
244 Dec-14-95 neat C-103 4 101 6.1 -7.4 1.7
245 Dec-14-95 neat A-205 2 43 84 7.4 1.5
246 Dec-14-95 neat A-205 2 51 8.0 -7.4 1.6
247 Dec-14-95 neat C-102 4 79 5.9 7.4 1.7
248 Dec-20-95 neat A-205 2 04 2.2 -10.0 16.0
249 Dec-20-95 neat A-205 2 89 22 -10.0 15.9
250 Dec-20-95 neat A-303 4 252 3.8 9.8 16.0
251 Dec-20-95 neat A-303 4 237 3.9 9.8 16.0
252 Dec-20-95 neat A-205 2 46 85 9.2 15.9
253 Dec-20-95 neat A-205 2 40 6.7 -9.2 15.9
254 Dec-20-95 75% A-212 2b 59 33 -10.1 15.9
255 Dec-20-95 75% A-212 2b 57 3.3 -10.1 16.0
256 Dec-20-95 75% A-503 4b 91 32 -10.0 16.2
257 Dec-20-95 75% A-503 4b @1 32 -10.0 16.2
258 Dec-20-95 75% A-212 2b 21 10.1 9.6 16.5
259 Dec-20-95 75% A-212 2b 21 10.1 -96 16.5
260 Dec-21-95 neat A-201 2 54 36 -10.8 10.8
281 Dec-21-95 neat A-201 2 51 3.9 -10.8 10.8
262 Dec-21-95 neat C-103 4 215 32 -10.6 11.0
263 Dec-21-95 neat C-103 4 221 3.3 -10.6 11.0
264 Dec-21-95 neat A-201 2 87 2.3 -10.5 11.1
265 Dec-21-95 neat A-201 2 86 2.3 -10.5 11.1
288 Dec-21-95 75% A-501 2b 18 7.5 -11.8 10.1
267 Dec-21-95 75% A-501 2b 18 7.5 -11.8 10.1
268 Dec-21-95 75% C-703 4b 84 34 1.7 10.1
269 Dec-21-95 75% C-703 4b 84 34 -11.7 10.1
270 Dec-21-95 75% A-501 2b 67 21 -11.6 9.9
271 Dec-21-95 75% A-501 2b 67 2.1 -11.6 9.9
272 Dec-21-95 75% A-501 2b 54 3.0 -11.0 10.3
273 Dec-21-95 75% A-501 2b 53 3.0 -11.0 10.3
274 Dec-21-95 75% A-503 4b 87 34 -10.9 10.5
275 Dec-21-95 75% A-503 4b 87 3.4 -10.9 10.5
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NATURAL SNOW TESTS @ DORVAL 1995/96

tost date fid fluid fid fail AVG APS Data
no. dilution code type time PAN temp wind
[min.] (gidm?/hr) [c] [kph]
276 Dec-21-95 75% C-702 4b 75 3.2 -10.9 10.5
277 Dec-21-95 75% C-702 4b 78 3.2 -10.9 10.5
278 Dec-21-95 75% A-501 2b 37 4.4 -10.7 10.6
279 Dec-21-95 75% A-501 2b 37 4.4 -10.7 10.6
280 Dec-21-95 75% C-705 4b 79 25 -10.4 10.7
281 Dec-21-95 75% C-705 4b 78 2.6 -10.4 10.7
282 Dec-21-95 75% A-503 4b 102 3.0 -10.5 10.8
283 Dec-21-95 75% A-503 4b 98 28 -10.5 10.7
284 Dec-21-85 75% C-705 4b 107 3.1 -10.5 10.8
285 Dec-21-95 75% C-705 4b 105 3.1 -10.5 10.8
286 Dec-21-95 75% A-701 2b 34 4.5 -10.6 11.3
287 Dec-21-95 75% A-701 2b 32 4.8 -10.6 11.3
288 Jan-09-96 57% B-213 1 11 2.5 -10.9 9.3
289 Jan-09-96 57% B-213 1 11 25 -10.9 9.3
290 Jan-09-98 neat © A-201 2 47 28 -11.0 7.8
291 Jan-09-96 neat A-201 2 47 2.8 -11.0 7.8
292 Jan-09-96 neat C-102 4 178 32 -11.0 8.5
293 Jan-09-96 neat C-102 4 178 32 -11.0 85
294 Jan-09-96 neat A-201 2 58 40 -10.9 8.4
295 Jan-09-96 neat A-201 2 57 4.0 -10.8 8.4
296 Jan-09-96 57% B-213 1 17 40 -10.9 77
297 Jan-09-96 57% B-213 1 19 40 -10.9 76
298 Jan-10-96 neat A-201 2 68 2.4 -11.0 8.6
299 Jan-10-96 neat A-201 2 68 24 -11.0 8.6
300 Jan-09-96 57% B-213 1 22 3.8 -10.9 8.2
301 Jan-09-96 57% B-213 1 20 3.9 -10.9 8.2
302 Jan-10-96 57% B-213 1 41 20 -10.8 8.3
303 Jan-10-96 57% B-213 1 M 2.0 -10.8 8.3
304 Jan-10-96 37% B-253 1a 24 21 -10.9 8.2
305 Jan-10-98 37% B-253 1a 21 21 -10.9 8.1
308 Jan-10-96 37% B-253 1a 18 2.3 -10.8 8.2
307 Jan-10-96 37% B-253 1a 12 1.7 -10.8 8.2
308 Jan-10-96 37% B-253 1a 15 1.1 -11.1 87
309 Jan-10-96 37% B-253 1a 12 1.1 -11.1 8.9
310 Jan-10-96 57% B-213 1 23 1.1 -11.0 8.4
311 Jan-10-96 57% B-213 1 19 1.1 -11.0 84
312 Jan-19-96 75% A-212 2b 38 127 2.4 22.3
313 Jan-19-96 75% A-212 2b 38 127 24 223
314 Jan-19-96 75% A-503 4b 44 12.3 -2.4 21.0
315 Jan-19-96 75% A-503 4b 53 11.9 25 20.6
316 Jan-19-96 75% A-212 2b 44 9.7 25 20.8
317 Jan-19-96 75% A-212 2b 44 9.7 25 20.8
318 Jan-19-96 75% A-503 4b 42 10.5 -25 20.8
319 Jan-19-98 75% A-503 4b 43 9.7 -2.5 20.8
320 Jan-27-96 75% A-212 2b 17 29.6 27 8.5
321 Jan-27-96 75% A-212 2b 15 29.6 2.7 8.6
322 Jan-27-96 75% C-705 4b 25 29.2 26 8.1
323 Jan-27-96 75% C-705 4b 24 29.3 26 8.3
324 Jan-27-98 75% C-703 4b 25 29.1 -26 8.0
325 Jan-27-96 75% C-703 4b 25 29.1 26 8.0
326 Jan-27-96 50% A-210 2a 10 40.0 2.7 8.8
327 Jan-27-98 50% A-210 2a 10 40.0 2.7 8.8
328 Jan-27-96 50% C-505 4a 6 40.0 2.8 8.1
329 Jan-27-98 50% C-505 4a 6 40.0 2.8 8.1
330 Jan-27-96 50% C-502 4a 8 40.0 -28 8.8
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NATURAL SNOW TESTS @ DORVAL 1995/96

tost date fid fluid fid fail AVG APS Data
no. dilution code type time PAN temp wind
[min.] (g/dm?/hr) €l [kph]
331 Jan-27-98 50% C-502 4a 8 40.0 -26 8.8
332 Jan-27-96 75% A-501 2b 38 12.2 -2.0 6.7
333 Jan-27-96 75% A-501 2b 36 12.2 2.0 6.7
334 Jan-27-96 75% C-703 4b 54 10.8 -1.8 72
335 Jan-27-96 75% C-703 4b 54 10.8 -1.8 7.2
336 Jan-27-98 75% A-501 2b 14 40.6 -2.6 7.4
337 Jan-27-96 75% A-501 2b 14 40.6 -2.6 7.4
338 Jan-27-96 75% C-702 4b 16 40.6 2.8 7.2
338 Jan-27-96 75% © C-702 4b 16 40.6 26 7.2
340 Jan-27-96 50% A-210 2a 10 14.9 -1.1 8.0
341 Jan-27-96 50% A-210 2a 10 14.9 -1.1 8.0
342 Jan-27-96 50% A-403 4a 9 14.9 -1.1 75
343 Jan-27-96 50% A~403 4a 8 14.9 -1.1 7.4
344 Jan-27-96 50% A-210 2a 28 5.4 -1.8 6.9
345 Jan-27-96 50% A-210 2a 28 5.4 -1.8 6.9
346 Jan-27-96 50% A-403 da 28 5.4 -1.8 6.9
347 Jan-27-98 50% A-403 4a 29 5.7 -1.8 7.0
348 Jan-27-96 50% A-511 2a 15 17.4 -1.2 7.9
349 Jan-27-96 50% A-511 2a 16 17.4 -1.2 8.0
350 Jan-27-96 50% A~403 4a 14 17.4 -1.2 8.1
351 Jan-27-96 50% A-403 4a 14 17.4 1.2 8.1
352 Jan-27-96 50% C-505 4a 12 17.4 -1.1 7.9
353 Jan-27-96 50% C-505 4a 12 17.4 -1.1 7.9
354 Jan-29-96 50% A-511 2a 23 7.9 -4 15.7
355 Jan-29-96 50% A-511 2a 22 7.9 -4 15.8
356 Jan-29-96 50% A-403 4a 8 8.0 4 15.7
357 Jan-29-96 50% A-403 da 8 8.0 4 15.7
358 Jan-29-96 50% C-505 4a 7 8.0 -4 15.7
359 Jan-29-96 50% C-505 4a 7 8.0 -4 15.7
360 Jan-29-968 50% A-511 2a 25 7.8 -4 19.5
361 Jan-29-96 50% . A-511 2a 26 7.8 -4 19.9
362 Jan-29-96 50% A-403 da 17 7.5 -4 18.4
363 Jan-29-96 50% A-403 4a 18 7.5 -4 18.4
364 Jan-29-96 50% C-502 4a 27 8.1 -4 20.6
365 Jan-29-96 50% C-502 da 27 8.1 -4 20.6
366 Feb-07-96 75% A-701 2b 48 9.9 -2.7 14.2
387 Feb-07-96 75% A-701 2b 45 9.9 2.7 142
368 Feb-07-96 75% A-503 4b 33 9.4 -2.7 14.3
369 Feb-07-96 75% A-503 4b 31 9.0 27 143
370 Feb-07-96 75% C-703 4b 52 10.0 2.8 13.9
371 Feb-07-96 75% C-703 4b 53 10.0 2.8 13.9
372 Feb-07-96 75% A-501 2b 35 7.4 27 139
373 Feb-07-96 75% A-501 2b 41 7.4 2.8 13.8
374 Feb-07-96 75% C-702 4b 69 75 2.8 13.7
375 Feb-07-96 75% C-702 4b 89 6.7 -2.8 14.1
376 Feb-09-96 75% A-701 2b 51 7.2 1.0 5.3
377 Feb-09-96 75% A-701 2b 50 7.2 1.0 5.4
378 Feb-09-96 75% A-503 4b 45 71 1.0 5.4
379 Feb-09-96 75% A-503 4b 46 7.2 1.0 5.4
380 Feb-09-96 75% C-705 4b 49 7.2 1.0 5.3
381 Feb-09-96 75% C-705 4b 49 7.2 1.0 5.3
382 Feb-09-96 50% A-511 2a 34 7.8 1.0 52
383 Feb-09-96 50% A-511 2a 34 7.8 1.0 52
384 Feb-09-96 50% " A-403 4a 31 78 1.1 5.1
385 Feb-09-96 50% A-403 4a 31 7.8 1.1 5.1
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NATURAL SNOW TESTS @ DORVAL 1995/96

test date fid fluid fid fail AVG APS Data
no. dilution code type time PAN temp wind
[min.] {g/dm?hr) IC] [kph]
386 Feb-08-96 50% C-505 4a 34 7.8 1.0 5.1
387 Feb-09-96 50% © C-505 4a 32 7.4 1.0 52
388 Feb-09-968 75% A-210 2b 130 22 08 5.3
389 Feb-09-98 75% A-210 2b 130 22 08 5.3
390 Feb-09-96 75% C-703 4b 152 3.8 0.8 5.4
391 Feb-09-96 75% C-703 4b 152 36 0.8 5.4
392 Feb-09-96 50% A-210 2a 138 28 0.8 5.3
393 Feb-09-96 50% A-210 2a 30 33 0.8 5.2
394 Feb-09-96 50% C-502 4a 137 28 0.8 5.3
395 Feb-09-96 50% C-502 4a 137 26 (X 5.3
396 Feb-09-96 75% A-501 2b 30 4.2 0.6 4.0
397 Feb-09-96 75% A-501 2b 31 13.5 0.6 4.1
398 Feb-09-96 75% C-705 4b 47 10.8 0.5 43
399 Feb-09-96 75% C-705 4b 47 10.8 0.5 43
400 Feb-09-96 50% A-401 2a 16 20.1 0.7 49
401 Feb-09-96 50% A-401 2a 18 23.2 07 49
402 Feb-09-96 50% C-503 4a 32 20.3 06 46
403 Feb-09-96 50% C-503 4a 39 19.8 0.6 4.4
404 Feb-09-96 75% A-501 2b 177 49 0.8 7.7
405 Feb-09-96 75% A-501 2b 177 49 08 7.7
406 Feb-09-96 75% C-702 4b 176 4.9 0.8 77
407 Feb-09-96 75% C-702 4b 178 49 0.8 7.7
408 Feb-09-96 50% A-401 2a 42 6.4 0.5 7.5
409 Feb-09-96 50% A-401 2a 41 6.4 0.5 75
410 Feb-09-96 50% A-403 4a 14 6.2 0.5 5.6
411 Feb-09-96 50% A-403 da 20 7.7 0.5 8.5
412 Feb-09-96 50% C-505 4a 27 6.9 0.5 71
413 Feb-08-96 50% C-505 4a 26 7.0 0.5 7.0
414 Feb-11-96 75% A-212 2b 26 13.9 5.2 12.0
415 Feb-11-96 75% A-212 2b 26 13.9 5.2 12.0
416 Feb-11-96 75% A-503 4b 42 19.1 55 11.9
417 Feb-11-96 75% A-503 4b 42 19.1 5.5 11.9
418 Feb-11-96 75% A-212 2b 33 13.4 -5.2 12.0
419 Feb-11-96 75% A212 2b 33 13.4 5.2 12.0
420 Feb-11-98 75% A-503 4b 59 17.6 -5.4 11.9
421 Feb-11-96 75% A-503 4b 58 178 -5.4 11.9
422 Feb-11-96 75% A-701 2b 38 136 6.0 12.7
423 Feb-11-96 75% A-701 2b 40 137 $.0 126
424 Feb-11-96 75% A-503 4b 37 13.6 6.0 12.8
425 Feb-11-96 75% A-503 4b 37 13.6 .0 12.8
426 Feb-11-96 75% C-705 4b 20 13.6 -6.9 13.0
427 Feb-11-96 7% C-705 4b 39 13.7 6.0 12.6
428 Feb-11-96 75% A-701 2b 45 13.4 .1 13.5
429 Feb-11-96 75% A-701 2b 53 12.5 6.2 13.5
430 Feb-11-96 75% A-503 4b 31 14.3 8.1 13.0
431 Feb-11-96 75% A-503 4b 30 14.3 .1 12.9
432 Feb-11-96 75% * C-705 4b 49 12.8 6.2 13.6
433 Feb-11-96 75% C-705 4b 62 13.6 6.2 13.3
434 Feb-11-96 75% A-212 2b 49 10.6 6.5 13.2
435 Feb-11-96 75% A-212 2b 49 106 8.5 13.2
438 Feb-11-96 75% A-503 4b 49 10.6 8.5 13.2
437 Feb-11-96 75% A-503 4b 49 10.6 .5 13.2
438 Feb-11-96 75% A-212 2b 20 21.6 6.6 122
439 Feb-11-96 75% A-212 2b 20 216 66 12.2
440 Feb-11-96 75% A-503 4b 20 21.6 6.6 12.3
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NATURAL SNOW TESTS @ DORVAL 1995/96

test date fid fluid fid fail AVG APS Data
no. dilution code type time PAN temp wind
[min.] (g/dm?/hr) 1 kph]
441 Feb-11-96 75% A-503 4b 20 216 6.6 123
442 Feb-11-96 75% A-501 2b 139 1.4 4.1 9.1
443 Feb-11-96 75% A-501 2b 139 1.4 4.1 9.1
444 Feb-11-96 75% C-705 4b 106 0.8 -3.8 7.0
445 Feb-11-96 75% C-705 4b 138 1.4 -4.1 9.1
446 Mar-20-96 50% A-403 4a 134 1.8 0.3 12.8
447 Mar-20-96 50% A-403 4a 134 1.8 0.3 12.8
448 Mar-20-96 50% C-500 4a 142 1.8 0.3 12.6
449 Mar-20-96 50% C-500 4a 132 1.7 0.3 12.8
450 Mar-20-96 50% C-505 4a 121 1.6 0.3 12.9
451 Mar-20-96 50% C-505 4a 119 1.6 0.3 13.0
452 Mar-20-96 75% A-212 2b 83 2.9 0.1 105
453 Mar-20-96 75% A-212 2b 84 3.0 0.1 10.5
454 Mar-20-96 75% C-700 4b 95 3.2 01 10.6
455 Mar-20-96 75% - C-700 4b 94 32 0.1 10.6
456 Mar-20-96 50% A-511 2a 65 6.4 0.1 10.9
457 Mar-20-96 50% A-511 2a 66 6.5 0.1 10.9
458 Mar-20-36 50% C-505 4a 51 6.6 0.1 10.9
459 Mar-20-96 50% C-505 4a 51 6.6 0.1 10.9
460 Mar-21-96 75% A-212 2b 104 28 04 126
461 Mar-21-96 75% A-212 2b 105 28 0.4 126
462 Mar-21-96 75% C-705 4b 114 25 0.4 12.5
463 Mar-21-96 75% C-705 4b 113 25 0.4 12.5
464 Mar-21-96 75% A-503 4b 118 25 0.4 12.4
465 Mar-21-96 50% A-511 2a 96 2.7 0.4 12.6
466 Mar-21-96 50% A-511 2a %6 2.7 0.4 12.6
467 Mar-21-96 50% C-505 4a 90 2.9 0.4 12.4
468 Mar-21-96 50% C-505 4a 90 2.9 0.4 12.4
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NATURAL SNOW TESTS @ DORVAL 1995/96 (NOT USABLE)

tost date fid fluid fid fall AVG APS data
no. dilution code type time PAN temp Wind Sp
[min.] [C] [kph]
3 Nov-27-85 neat C-106 4 27 21.2 -10 13
4 Nov-27-95 neat C-106 4 28 214 -10 13
7 Nov-27-95 neat C-106 4 21 27.4 -10 13
8 Nov-27-95 neat " C-106 4 22 272 -10 13
13 Nov-27-95 neat C-106 4 41 19.1 10 13
14 Nov-27-85 neat C-106 4 43 19.1 -10 13
17 Nov-27-95 75% C-706 4b 27 13.7 9 13
18 Nov-27-95 75% C-706 4b 25 13.6 -9 13
21 Nov-27-95 75% C-706 4b 64 8.2 -9 13
22 Nov-27-95 75% C-706 4b 70 7.9 -9 13
32 Nov-27-95 neat C-106 4 39 135 8 13
33 Nov-27-95 neat C-106 4 39 13.6 -8 13
40 Nov-28-95 75% C-706 4b 29 11.9 6 10
41 Nov-28-95 75% C-706 4b 30 11.9 -6 10
46 Nov-28-95 75% C-706 4b 22 17.6 6 10
47 Nov-28-95 75% C-706 4b 20 17.8 -6 10
135 Dec-03-95 75% C-706 4b 41 4.8 -8 15
136 Dec-03-95 75% C-706 4b 44 4.8 -8 15
141 Dec-06-95 neat C-106 4 41 21.7 1 15
142 Dec-06-95 neat C-106 4 41 21.7 -1 15
149 Dec-06-95 neat C-106 4 53 16.2 -1 13
150 Dec-06-95 neat C-106 4 51 16.5 1 13
155 Dec-09-95 neat C-106 4 118 2.3 11 9
156 Dec-08-95 neat C-106 4 119 2.3 11 9
163 Dec-09-95 neat C-106 4 97 2.0 12 9
164 Dec-08-95 neat C-106 4 99 21 <12 9
173 Dec-09-95 neat C-106 4 81 4.1 -7 45
174 Dec-09-95 neat " C-106 4 81 4.1 -7 45
181 Dec-09-95 neat C-106 4 58 6.7 -8 8
182 Dec-09-95 neat C-106 4 54 5.0 8 8
189 Dec-09-95 neat C-106 4 84 6.0 -4 8
190 Dec-09-95 neat C-106 4 84 6.0 -4 8
197 Dec-08-95 neat C-106 4 43 11.0 5 1
198 Dec-09-95 neat C-106 4 43 11.0 -5 1
201 Dec-09-95 neat C-106 4 70 6.8 -5 11
202 Dec-09-95 neat C-106 4 68 6.9 -5 11
223 Dec-09-95 neat C-106 4 37 13.5 -3 6
224 Dec-09-95 neat C-106 4 37 13.5 -3 6
229 Dec-14-95 neat C-106 4 29 13.3 -15 12
230 Dec-14-95 neat C-106 4 29 133 -15 12
233 Dec-14-95 neat C-106 4 27 15.3 -15 12
234 Dec-14-95 neat C-106 4 26 15.2 -15 12
239 Dec-14-95 neat C-106 4 25 14.1 -14 12
240 Dec-14-95 neat C-106 4 25 14.1 -14 12
243 Dec-14-95 neat C-106 4 33 11.6 -14 12
244 Dec-14-95 neat C-106 4 33 11.6 -14 12
281 Dec-14-85 neat C-106 4 43 12.1 -9 10
282 Dec-14-95 neat C-106 4 43 121 -9 10
287 Dec-14-95 neat C-106 4 36 11.6 9 15
288 Dec-14-95 neat C-106 4 35 11.6 9 15
315 Dec-20-95 neat C-106 4 102 16 -12 13
316 Dec-20-85 neat " C-108 4 101 1.4 12 13
319 Dec-20-95 neat C-106 4 43 8.6 -12 13
320 Dec-20-95 neat C-106 4 44 8.6 12 13
325 Dec-20-95 75% C-706 4b 83 2.8 -13 13
326 Dec-20-95 75% C-706 4b 71 3.0 13 13
333 Dec-21-85 neat C-106 4 139 3.0 -11 13
334 Dec-21-95 neat C-106 4 135 2.6 -11 13
341 Dec-21-95 75% C-706 4b 58 3.9 -12 13
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NATURAL SNOW TESTS @ DORVAL 1995/96 (NOT USABLE)

test date fid fiuld fid fall AVG APS data
no. dllution code type time PAN temp Wind Sp
[min.] [C] [kph]
342 Dec-21-95 75% C-706 4b 57 4.0 -12 13
367 Jan-09-96 50% C-506 4a 8 25 11 7
368 Jan-09-96 50% C-506 4a 11 2.5 -11 7
369 Jan-09-96 neat C-106 104 33 12 8
370 Jan-09-96 neat C-106 104 33 -12 8
381 Jan-09-96 50% C-506 4a 17 25 -1 7
382 Jan-09-96 50% C-506 4a 20 2.5 -11 7
389 Jan-09-96 50% C-506 4a 34 38 11 9
390 Jan-09-96 50% C-506 4a 35 3.8 -11 9
399 Jan-19-96 75% C-706 4b 69 9.7 -3 25
400 Jan-19-96 75% C-706 4b 70 9.6 3 25
419 Jan-27-96 75% C-706 4b 54 10.8 3 6
420 Jan-27-96 75% C-706 4b 50 13.3 -3 6
425 Jan-27-96 75% C-706 4b 1 40.6 -2 1
426 Jan-27-96 75% C-706 4b 19 40.6 -2 1
433 Jan-27-96 50% C-506 4a 32 9.4 -1 5
438 Jan-27-96 50% C-506 4a 31 6.2 -3 7
439 Jan-27-96 50% C-506 4a 32 6.4 -3 7
486 Feb-07-96 75% C-706 4b 52 75 -3 15
487 Feb-07-96 75%  C-706 4b 66 7.5 -3 15
486 Feb-09-96 75% C-706 4b 150 3.5 1 5
487 Feb-09-96 75% C-708 4b 150 3.5 1 5
492 Feb-09-96 50% C-506 4a 136 2.6 1 6
493 Feb-09-96 50% C-506 4a 136 26 1 6
498 Feb-09-96 75% C-706 4b 81 9.0 1 4
503 Feb-09-96 50% C-506 4a 19 232 1 4
504 Feb-09-95 50% C-506 4a 19 23.2 1 4
509 Feb-09-96 75% C-708 4b 168 49 1 11
510 Feb-09-96 75% C-706 4b 168 4.9 1 1
521 Feb-11-96 75% C-706 4b 36 19.3 5 12
522 Feb-11-96 75% C-706 4b 33 19.3 -5 12
527 Feb-11-96 75% C-706 4b 35 14.7 .5 13
528 Feb-11-96 75% C-708 4b 36 14.7 -5 13
545 Feb-11-96 75% C-706 4b 48 10.6 -6 15
546 Feb-11-96 75% C-708 40 48 10.6 -6 15
551 Feb-11-96 75% C-708 4b 21 22.8 -6 15
552 Feb-11-96 75% C-706 4b 21 228 -6 15
565 Mar-20-96 75% C-708 4b 105 37 0 14
566 Mar-20-96 75% C-706 4b 105 3.7 0 14
573 Mar-20-96 50% C-506 4a 72 5.0 0 14
574 Mar-20-96 50% C-5086 4a 72 5.0 0 14
584 Mar-21-96 50% C-506 4a 106 3.2 0 14
585 Mar-21-96 50% C-506 4a 106 32 0 14
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SIMULATED FREEZING DRIZZLE AND LIGHT FRZ RAIN @ CEF FOR 1995/96

File:g:\cm1283\report\hot_subs\956_DRZ.XLS

At: 95&96DRZ

Test test date fluid fid fid fall rate of ambient Precip
Season no. code dilution type time precep. temp Type
fmin] | foidme2my| [l
1996 1 Mar-11-96 Cc-105 neat 4 237 2.9 2.2 frz_driz
1996 2 Mar-11-96 C-105 neat 4 206 2.5 2.2 frz_driz
1996 3 Mar-11-96 A-205 neat 2 61 4.9 2.2 frz_driz
1996 4 Mar-11-96 A-205 neat 2 46 6.0 2.2 frz_driz
1996 6 Mar-11-96 C-100 neat 4 82 10.3 2.2 frz_driz
1996 7 Mar-11-96 C-705 75% 4b 36 10.7 -2.2 frz_driz
1996 8 Mar-11-96 C-705 75% 4b 24 12.4 -2.2 frz_driz
1996 10 Mar-11-96 A-303 neat 4 74 11.6 2.2 frz_driz
1996 12 Mar-11-96 A-503 75% 4b 73 7.0 -2.2 frz_driz
1996 13 Mar-11-96 C-705 75% 4b 60 5.0 2.2 frz_driz
1996 14 Mar-11-96 C-705 75% 4b 50 5.8 -2.2 frz_driz
1996 15 Mar-11-96 A-501 75% 2b 43 10.7 -2.2 frz_driz
1896 16 Mar-11-96 A-501 75% 2b 32 11.7 2.2 frz_driz
1996 17 Mar-11-96 C-505 50% 4a 11 8.1 2.2 frz_driz
1996 18 Mar-11-96 C-505 50% 4a 10 9.0 -2.2 frz_driz
1996 19 Mar-11-96 C-105 neat 4 90 9.5 2.2 frz_driz
1996 20 Mar-11-96 C-105 neat 4 57 10.6 -2.2 frz_driz
1996 21 Mar-11-96 A-403 50% 4a 22 9.1 2.2 frz_driz
1996 22 Mar-11-96 A-403 50% 4a 20 10.3 -2.2 frz_driz
1996 23 Mar-11-96 A-401 50% 2a 28 6.9 2.2 frz_driz
1996 24 Mar-11-96 A-401 50% 2a 25 6.3 -2.2 frz_driz
1996 25 Mar-12-96 A-101 neat 2 96 4.0 -2.6 frz_driz
1996 26 Mar-12-96 A-101 neat 2 50 6.9 -2.6 frz_driz
1996 28 Mar-12-96 C-705 75% 4b 39 8.4 -26 frz_driz
1996 29 Mar-12-96 C-102 neat 4 117 8.8 2.6 frz_driz
1996 30 Mar-12-96 C-702 75% 4b 95 6.2 -2.6 frz_driz
1996 31 Mar-12-96 A-511 50% 2a 52 4.1 -2.6 frz_driz
1996 32 Mar-12-96 A-511 50% 2a 30 6.9 -2.6 frz_driz
1996 33 Mar-12-96 A-210 50% 2a 40 57 26 frz_driz
1996 34 Mar-12-96 A-210 50% 2a 24 141 -2.6 frz_driz
1996 35 Mar-12-96 A-510 50% 2a 26 6.2 -2.6 frz_driz
1996 36 Mar-12-96 C-502 50% 4a 65 6.0 -2.6 frz_driz
1996 37 Mar-12-96 A-510 50% 2a 42 57 -2.6 frz_driz
1996 38 Mar-12-96 A-510 50% 2a 23 11.2 -2.6 frz_driz
1996 39 Mar-12-96 C-503 50% 4a 81 4.5 -2.6 frz_driz
1996 40 Mar-12-96 C-703 75% 4b 79 9.5 -26 frz_driz
1996 41 Mar-12-96 A-101 neat 2 61 4.9 -8.1 frz_dnz
1996 42 Mar-12-96 A-101 neat 2 40 9.5 -8.1 frz_driz
1996 43 Mar-12-96 C-105 neat 4 81 11.5 -8.1 frz_driz
1996 44 Mar-13-96 C-105 neat 4 65 14.5 2.8 frz_rain
1996 45 Mar-13-96 C-105 neat 4 62 17.4 -2.8 frz_rain
1996 46 Mar-13-96 A-205 neat 2 29 17.6 -2.8 frz_rain
1996 47 Mar-13-96 A-205 neat 2 27 21.9 2.8 frz_rain
1996 48 Mar-13-96 C-100 neat 4 50 19.1 -2.8 frz_rain
1996 49 Mar-13-96 C-100 neat 4 44 24.5 2.8 frz_rain
1996 50 Mar-13-96 C-705 75% 4b 25 18.7 2.8 frz_rain
1996 51 Mar-13-96 C-705 75% 4b 20 25.0 -28 frz_rain
1996 52 Mar-13-96 A-303 neat 4 55 18.2 -2.8 frz_rain
1996 53 Mar-13-96 A-303 neat 4 41 22.4 -2.8 frz_rain
1996 54 Mar-13-96 A-503 75% 4b 38 16.5 -2.8 frz_rain
1996 55 Mar-13-96 A-503 75% 4b 28 226 -2.8 frz_rain
1996 56 Mar-13-96 C-705 75% 4b 27 17.4 -2.8 frz_rain
1996 57 Mar-13-96 C-705 75% 4b 24 21.9 -2.8 frz_rain
1996 58 Mar-13-96 A-501 75% 2b 25 18.7 -2.8 frz_rain
1996 59 Mar-13-96 A-501 75% 2b 21 25.0 -2.8 frz_rain
1996 60 Mar-13-96 A-403 50% 4a 13 16.5 -2.8 frz_rain
1996 61 Mar-13-96 A-403 50% 4a 9 22,6 2.8 frz_rain
1996 62 Mar-13-96 A-403 50% 4a 18 14.5 -2.8 frz_rain
1996 63 Mar-13-96 A-403 50% 4a 12 17.4 -2.8 frz_rain
1996 64 Mar-13-96 A-511 50% 2a 20 17.6 -2.8 frz_rain
1996 65 Mar-13-96 A-511 50% 2a 17 21.9 -2.8 frz_rain
1996 66 Mar-13-96 C-505 50% 4a 8 19.1 2.8 frz_rain
1996 67 Mar-13-96 C:505 50% 4a 8 24.5 -2.8 frz_rain
1996 68 Mar-13-96 A-210 50% 2a 18 18.7 -2.8 frz_rain
1996 69 Mar-13-96 A-210 50% 2a 15 25.0 -28 frz_rain
J-12




SIMULATED FREEZING DRIZZLE AND LIGHT FRZ RAIN @ CEF FOR 1995/96

Test test date fluid fid fid fail rate of ambient Precip
Season no. code ditution type time precep. temp Type
[min.] {g/dm*2/hr] IC]
1996 70 Mar-13-96 A:510 50% 2a 13 18.2 -2.8 frz_rain
1996 71 Mar-13-96 A-510 50% 2a 12 22.4 2.8 frz_rain
1996 72 Mar-13-96 A-401 50% 2a 15 16.5 -2.8 frz_rain
1996 73 Mar-13-96 A-401 50% 2a 13 226 -2.8 frz_rain
1996 74 Mar-13-96 A-101 neat 2 35 17.1 -2.9 frz_rain
1996 75 Mar-13-96 A-101 neat 2 31 21.7 -2.9 frz_rain
1996 76 Mar-13-96 C-1065 neat 4 58 18.6 -2.9 frz_rain
1996 77 Mar-13-96 C-105 neat 4 54 24.3 -2.9 frz_rain
1996 78 Mar-13-96 C-103 neat 4 113 17.9 -2.9 frz_rain
1996 79 Mar-13-96 C-703 75% 4b 53 16.9 -2.8 frz_rain
1996 80 Mar-13-96 C-702 75% 4b 32 22.0 -2.9 frz_rain
1996 81 Mar-13-96 A-511 50% 2a 1 220 -2.9 frz_rain
1996 82 Mar-13-96 C-102 neat 4 72 24.1 -2.9 frz_rain
1996 83 Mar-13-96 C-503 50% 4a 13 18.6 -2.9 frz_rain
1996 84 Mar-13-96 C-503 50% 4a 13 246 -2.9 frz_rain
1996 85 Mar-13-96 C-502 50% 4a 24 16.9 2.9 frz_rain
1996 86 Mar-13-96 C-502 50% 4a 19 22,0 2.9 frz_rain
1996 87 Mar-13-96 C-105 neat 4 74 13.8 7.7 frz_rain
1996 88 Mar-13-96 C-105 neat 4 68 16.8 -7.7 frz_rain
1996 89 Mar-13-96 A-205 neat 2 30 19.0 7.7 frz_rain
1996 90 Mar-13-96 A-205 neat 2 29 24.0 7.7 frz_rain
1996 91 Mar-13-96 C-100 neat 4 46 19.7 -7.7 frz_rain
1996 92 Mar-13-96 C-705 75% 4b 36 18.8 7.7 frz_rain
1996 93 Mar-13-96 C-705 75% 4b 31 25.0 7.7 frz_rain
1996 94 Mar-13-96 A-303 neat 4 56 19.0 -7.7 frz_rain
1996 95 Mar-13-96 A-303 neat 4 41 25.0 -7.7 frz_rain
1996 96 Mar-13-96 A-503 75% 4b 20 17.7 -7.7 frz_rain
1996 97 Mar-13-956 A503 75% 4b 16 22.14 7.7 frz_rain
1996 98 Mar-13-96 A-501 75% 2b 22 17.7 1.7 frz_rain
1996 99 Mar-13-96 A-501 75% 2b 19 221 -7.7 frz_rain
1996 100 Mar-13-96 C-702 75% 4b 37 18.8 -7.7 frz_rain
1996 101 Mar-13-96 C-702 75% 4b 32 25.0 7.7 frz_rain
1996 102 Mar-13-96 A-101 neat 2 30 18.9 -7.8 frz_rain
1996 103 Mar-13-96 A-101 neat 2 27 241 -7.8 frz_rain
1996 104 Mar-13-96 C-105 neat 4 60 19.5 -7.8 frz_rain
1996 105 Mar-13-96 C-105 neat 4 48 25.7 -7.8 frz_rain
1996 106 Mar-13-96 C-103 neat 4 40 19.3 -7.8 frz_rain
1996 107 Mar-13-96 C-102 neat 4 68 25.0 -7.8 frz_rain
1996 108 Mar-13-96 C-703 75% 4b 36 17.9 -7.8 frz_rain
1996 109 Mar-13-96 C-702 75% 4b 40 22.7 -7.8 frz_rain
1996 110 Mar-14-96 C-705 75% 4b 120 27 -8.5 frz_driz
1996 111 Mar-14-96 A-205 neat 2 79 4.6 -8.5 frz_driz
1996 112 Mar-14-96 A-205 neat 2 47 7.9 8.5 frz_driz
1996 113 Mar-14-96 C-100 neat 4 216 53 8.5 frz_driz
1996 114 Mar-14-96 C-100 neat 4 99 9.6 8.5 frz_driz
1996 115 Mar-14-96 C-105 neat 4 117 4.4 85 frz_driz
1996 116 Mar-14-96 C-105 neat 4 62 8.4 -85 frz_driz
1996 117 Mar-14-96 A-303 neat 4 203 4.4 -8.5 frz_driz
1996 118 Mar-14-96 A-303 neat 4 92 8.7 8.5 frz_driz
1996 119 Mar-14-96 A-503 75% 4b 78 3.4 8.5 frz_driz
1996 120 Mar-14-96 A-503 75% 4b 52 6.2 -8.5 frz_driz
1996 121 Mar-14-96 C-703 75% 4b 67 8.4 8.5 frz_driz
1996 122 Mar-14-96 C-702 75% 4b 101 6.2 -85 frz_driz
1996 123 Mar-14-96 A-501 75% 2b 69 46 -8.5 frz_driz
1996 124 Mar-14-96 A-501 75% 2b 33 7.9 8.5 frz_driz
1996 125 Mar-14-96 C-705 75% 4b 46 7.9 8.5 frz_driz
1996 126 May-10-96 A-303 neat 4 34 223 -10.3 frz_rain
1996 127 May-10-96 A-303 neat 4 34 21.8 -10.3 frz_rain
1996 128 May-10-96 A-303 neat 4 42 219 -10.3 frz_rain
1996 129 May-10-96 A-303 neat 4 35 222 -11.1 frz_rain
1996 130 May-10-96 A-303 neat 4 37 22.0 -11.1 frz_rain
1996 131 May-10-96 A-303 neat 4 36 21.4 -11.1 frz_rain
1996 132 Aug-02-96 C-107 neat 4 68 11.0 4.8 frz_driz
1996 133 Aug-02-96 C-102 neat 4 122 10.5 4.7 frz_driz
1996 134 Aug-02-96 B-213 57% 1 11 12.2 4.9 frz_driz
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SIMULATED FREEZING DRIZZLE AND LIGHT FRZ RAIN @ CEF FOR 1995/96

Test tast date fluid fid fid fail rate of ambient Pracip
Season no. code dilution type time pracep. tamp Type
[min.] [g/dm*2/hr] [C]
1996 135 Aug-02-96 C-100 neat 4 70 143 -4.8 frz_driz
1996 136 Aug-02-96 C-700 75% 4b 28 134 -4.8 frz_driz
1996 137 Aug-02-96 C-500 50% 4a 13 8.8 4.9 frz_driz
1996 138 Aug-02-96 B-213 57% 1 19 12.2 -4.6 frz_driz
1996 139 Aug-02-96 C-107 neat 4 51 21.7 4.1 frz_rain
1996 140 Aug-02-96 C-102 neat 4 70 20.6 -3.8 frz_rain
1996 141 Aug-02-96 C-100 neat 4 55 18.8 -4.1 frz_rain
1996 142 Aug-02-96 C-700 75% 4b 17 208 -4.6 frz_rain
1996 143 Aug-02-96 C-500 50% 4a 8 211 -4.7 frz_rain
1896 144 Aug-02-96 8-213 57% 1 20 21.2 4.3 frz_rain
1996 145 Sep-06-96 C-100 neat 4 31 22.0 -8.9 frz_rain
1996 146 Sep-06-96 Cc-107 neat 4 34 23.5 -6.9 frz_rain
1996 147 Sep-06-96 A-205 neat 2 25 235 -6.9 frz_rain
1996 148 Sep-06-96 C-100 neat 4 32 21.5 -6.9 frz_rain
1996 149 Sep-06-96 c-107 neat 4 36 24.0 -£.9 frz_rain
1996 150 Sep-06-96 A-205 neat 2 24 26.5 6.9 frz_rain
1996 151 Sep-06-96 C-100 neat 4 28 25.0 -6.9 frz_rain
1996 152 Sep-06-96 C-107 neat 4 31 26.0 -6.9 frz_rain
1996 153 Sep-06-96 A-205 neat 2 26 26.5 6.9 frz_rain
1996 154 Sep-06-96 C-100 neat 4 30 22,5 6.9 frz_rain
1996 155 Sep-06-96 C-107 neat 4 35 26.0 6.9 frz_rain
1996 157 Sep-06-96 C-100 neat 4 34 21.0 5.8 frz_rain
1996 158 Sep-06-96 A-205 neat 2 30 19.5 6.8 frz_rain
1996 159 Sep-06-96 C-100 neat 4 32 21.0 6.8 frz_rain
1996 160 Sep-06-96 C-100 neat 4 32 248 5.8 frz_rain
1996 161 Sep-06-96 A-205 neat 2 27 23.0 6.8 frz_rain
1996 162 Sep-09-96 A-205 neat 2 29 19.5 6.8 frz_rain
1996 163 Sep-09-96 C-100 neat 4 33 20.3 6.8 frz_rain
1996 164 Sep-09-96 C-107 neat 4 41 203 6.8 frz_rain
1996 165 Sep-09-96 C-100 neat 4 35 19.5 6.6 frz_rain
1996 166 Sep-09-96 C-107 neat 4 40 20.0 5.6 frz_rain
1996 167 Sep-09-96 A-205 neat 2 28 21.0 8.6 frz_rain
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SIMULATED FREEZING DRIZZLE AND LIGHT FRZ RAIN @ CEF
FOR 1995/96 (NOT USABLE)

Test test date fluid fid fid fail rate Precip
Season no. code dilution | type time of prec. temp Type
[min.] [g/dm*2/hr] [C1

1996 25 Mar-12-96 C-106 neat 4 147 1.9 -2.6 frz_driz
1996 44 Mar-12-96 C-106 neat 4 86 3.3 -8.1 frz_driz
1996 78 Mar-13-96 C-106 neat 4 59 13.9 -2.9 frz_rain
1996 79 Mar-13-96 C-106 neat 4 57 17.1 -2.9 frz_rain
1996 115 Mar-13-96 C-106 neat 4 52 14.2 -7.8 frz_rain
1996 116 Mar-13-96 C-106 neat 4 44 17.2 -7.8 frz_rain
1996 140 Mar-14-96 C-106 neat 4 74 9.6 -8.5 frz_driz
1996 32 Mar-12-96 C-506 50% 4a 45 5.5 -2.6 frz_driz
1996 33 Mar-12-96 C-506 50% 4a 26 9.3 . 26 frz_driz
1996 89 Mar-13-96 C-506 50% 4a 18 18.6 -2.9 frz_rain
1996 90 Mar-13-96 C-506 50% 4a 15 246 -2.9 frz_rain
1996 87 Mar-13-96 C-706 75% 4b 38 171 -2.9 frz_rain
1996 88 Mar-13-96 C-706 75% 4b 35 21.7 -2.9 frz_rain
1996 109 Mar-13-96 C-706 75% 4b 31 19.0 7.7 frz_rain
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SIMULATED FREEZING FOG @ CEF FOR 1995/96

Test test date fluid fid fid fail rate of ambient | Precip
Season no. code dilution type time precep. temp Type
[min.] | [g/dm?ihr] (5]
1896 1 Apr-01-96 A-303 neat 4 167 2.1 -23.6 frz_fog
1996 2 Apr-01-96 C-105 neat 4 131 23 -23.6 frz_fog
1996 3 Apr-01-96 C-105 neat 4 117 3.9 -23.6 frz_fog
1996 4 Apr-01-96 C-100 neat 4 165 2.6 -23.6 frz_fog
1996 5 Apr-01-96 C-100 neat 4 154 3.9 -23.6 frz_fog
1996 6 Apr-01-96 C-103 neat 4 134 4.1 -236 frz_fog
1996 7 Apr-01-96 A-201 neat 2 20 36 -236 frz_fog
1996 8 Apr-01-96 B-213 57% 1 12 2.9 -26.0 frz_fog
1996 [£] Apr-01-96 B-213 57% 1 12 4.3 -26.0 frz_fog
1996 10 Apr-01-96 B-253 54% 1a 8 4.0 -26.0 frz_fog
1896 1 Apr-01-96 B-253 54% 1a 8 5.8 -26.0 frz_fog
1996 12 Apr-01-96 B-216 68% 1 15 5.4 -26.0 - frz_fog
1996 13 Apr-01-96 B-216 68% 1 14 8.4 -26.0 frz_fog
1996 14 Apr-01-96 B-256 66% 1a 8 6.3 -26.0 frz_fog
1996 15 Apr-01-96 B-256 66% 1a ] 9.7 -26.0 frz_fog
1996 16 Apr-01-96 B-222 1% 1 9 7.3 -26.0 frz_fog
1996 17 Apr-01-96 B-254 68% 1a 9 8.0 -26.0 frz_fog
1996 18 Apr-01-96 B-213 57% 1 10 5.4 -25.9 frz_fog
1996 19 Apr-01-96 B-253 54% 1a ] 6.1 -25.9 frz_fog
1996 20 Apr-01-96 B-253 54% 1a ] 9.9 -25.9 frz_fog
1996 21 Apr-01-96 B-221 61% 1 10 7.0 -25.9 frz_fog
1996 22 Apr-01-96 B-251 59% 1a 9 7.6 -25.9 frz_fog
1996 23 Apr-02-96 A-503 75% 4b 196 0.9 -12.9 frz_fog
1996 24 Apr-02-96 A-503 75% 4b 210 1.6 -12.9 frz_fog
1996 25 Apr-02-96 C-705 75% 4b 203 1.4 -12.9 frz_fog
1996 26 Apr-02-96 C-700 75% 4b 187 1.5 -12.8 frz_fog
1986 27 Apr-02-96 C-700 75% 4b 250 1.4 -12.9 frz_fog
1996 28 Apr-02-96 C-703 75% 4b 175 1.9 -12.8 frz_fog
1996 29 Apr-02-96 C-702 75% 4b 131 2.8 -12.9 frz_fog
1996 30 Apr-02-96 A-501 75% 2b 70 2.3 -12.9 frz_fog
1996 31 Apr-02-96 A-501 75% 2b 63 3.4 -12.9 frz_fog
1996 32 Apr-02-96 A-303 neat 4 210 46 -12,9 frz_fog
1996 33 Apr-02-96 A-303 neat 4 165 4.4 -12.9 frz_fog
1996 34 Apr-02-96 C-105 neat 4 241 3.2 -12.9 frz_fog
1986 35 Apr-02-96 C-100 neat 4 223 3.8 -12.9 frz_fog
1996 36 Apr-02-96 C-100 neat 4 160 5.2 -12.9 frz_fog
1996 37 Apr-02-96 C-103 neat 4 267 3.5 -12.9 frz_fog
1986 38 Apr-02-96 C-102 neat 4 154 6.3 -12.9 frz_fog
1996 39 Apr-02-96 A-201 neat 2 40 4.4 -12.8 frz_fog
1996 40 Apr-02-96 A-201 neat 2 35 7.7 -12.9 frz_fog
1996 41 Apr-02-96 A-503 75% 4b 144 3.6 -12.9 frz_fog
1996 42 Apr-02-96 A-503 75% 4b 56 6.6 -12.9 frz_fog
1886 43 Apr-02-96 C-705 75% 4b 108 26 -12.9 frz_fog
1996 44 Apr-03-96 A-303 neat 4 170 7.1 2.7 frz_fog
1996 45 Apr-03-96 A-303 neat 4 182 4.1 =27 frz_fog
1996 46 Apr-03-96 A-303 neat 4 162 5.5 27 frz_fog
1996 47 Apr-03-96 C-105 neat 4 138 4.0 -2.7 frz_fog
1996 48 Apr-03-96 C-105 neat 4 119 5.8 2.7 frz_fog
1996 48 Apr-03-96 C-103 neat 4 202 5.6 -2.7 frz_fog
1996 50 Apr-03-96 C-102 neat 4 169 8.2 -2.7 frz_fog
1996 51 Apr-03-96 A-201 neat 2 97 33 -2.7 frz_fog
1996 52 Apr-03-96 A-201 neat 2 79 5.0 -2.7 frz_fog
1996 53 Apr-03-96 A-503 75% 4b 101 4.0 -2.8 frz_fog
1996 54 Apr-03-96 C-705 75% 4b 86 3.2 -2.8 frz_fog
1996 55 Apr-03-96 C-705 75% 4b 48 6.8 -2.8 frz_fog
1996 56 Apr-03-96 C-703 75% 4b 122 3.4 -2.8 frz_fog
1996 57 Apr-03-96 C-702 75% 4b 127 4.6 -2.8 frz_fog
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File:g:\cm 1283\report\hot_subs\956_FOG.XLS

At: 95&96FOG

SIMULATED FREEZING FOG @ CEF FOR 1995/96

Test test date fluid fid fid fail rate of amblent | Precip
Season no. code dilution type time precep. temp Type
(min] | [g/dm%hr [C}
1996 58 Apr-03-96 A-501 75% 2b 65 2.8 -2.8 frz_fog
1996 59 Apr-03-96 A-501 75% 2b 52 4.2 2.8 frz_fog
1996 60 Apr-03-96 A-503 75% 4b 87 29 -2.8 frz_fog
1996 61 Apr-03-96 A-403 50% 4a 27 3.2 -26 frz_fog
1996 62 Apr-03-96 C-505 50% 4a 27 2.8 -2.6 frz_fog
1996 63 Apr-03-96 C-505 50% 4a 20 7.3 -2.6 frz_fog
1996 64 Apr-03-96 C-503 50% 4a 75 3.3 -2.6 frz_fog
1996 65 Apr-03-96 C-502 50% 4a 103 53 -26 frz_fog
1996 66 Apr-03-96 A-401 50% 2a 45 2.9 -2.6 frz_fog
1996 67 Apr-03-96 A-401 50% 2a 37 4.4 -2.6 frz_fog
1996 68 Apr-03-96 A-403 50% 4a 18 3.0 226 frz_fog
1996 69 Jul-31-96 C-507 50% 4a 22 4.2 -3.4 frz_fog
1996 70 Jul-31-96 A-403 50% 4a 10 36 -3.5 frz_fog
1996 7 Jul-31-96 C-505 50% 4a 11 36 -35 frz_fog
1996 72 Jul-31-96 C-500 50% 4a 13 6.4 3.5 frz_fog
1996 73 Jul-31-96 C-500 50% 4a 15 4.9 -3.0 frz_fog
1996 74 Jul-31-96 A-403 50% 4a 1 6.0 -3.0 frz_fog
1996 75 Jul-31-96 C-500 50% 4a 12 74 -3.0 frz_fog
1996 76 Aug-01-96 C-107 neat 4 62 27 -24.2 frz_fog
1996 77 Aug-01-96 C-100 neat 4 152 3.0 -24.2 frz_fog
1996 78 Aug-01-96 A-303 neat 4 112 3.0 -24.2 frz_fog
1996 79 Aug-01-96 C-105 neat 4 55 34 -24.1 frz_fog
1996 80 Aug-01-96 B-213 57% 1 20 3.6 -23.9 frz_fog
1996 81 Aug-01-96 B-213 57% 1 10 34 -24.3 frz_fog
1996 82 Aug-01-96 A-205 neat 2 32 3.6 -24.4 frz_fog
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At: Discarded

SIMULATED FREEZING FOG @ CEF FOR 1995/96 (NOT USABLE)

Test test date fluid fid fid fail Rate
Season no. code dilution type time rate of prec. temp
[min] | [g/dm®nhr] {cl
1996 6 Apr-01-96 " C-106 neat 4 129 frz_fog -26
1996 7 Apr-01-96 C-106 neat 4 114 frz_fog -26
1996 41 Apr-01-96 C-106 neat 4 20 frz_fog -26
1996 42 Apr-01-96 C-106 neat 4 21 frz_fog -26
1996 62 Apr-02-96 C-106 neat 4 133 frz_fog -13
1996 63 Apr-02-96 C-106 neat 4 79 frz_fog -13
1996 76 Apr-03-96 C-106 neat 4 146 frz_fog -3
1996 77 Apr-03-96 C-106 neat 4 129 frz_fog -3
1996 95 Apr-03-96 C-506 50% 4a 69 frz_fog -3
1996 96 Apr-03-96 C-506 50% 4a 63 frz_fog -3
1996 50 Apr-02-96 C-706 75% 4b 175 frz_fog -3
1996 51 Apr-02-96 C-706 75% 4b 188 frz_fog -3
1996 85 Apr-03-96 C-706 75% 4b 104 friz_fog -3
1996 86 Apr-03-96 C-706 75% 4b 87 fiz_fog -3
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COLD SOAK DATA @ CEF FOR 1995/96 TEST SEASON

report test date fluid fld fld Box BOX Avg Rate of Precip. average skin ambient
published no. code dil type Size fail time pans (Shield) Type temp temp
(year) (cm) [min.] [g/dm?/hr] [cl [cl
1996 1 Aug-06-96 C-100 100% 4 2.5 91 9.7 drizzle -56.3 27
1996 2 Aug-06-96 C-100 100% 4 7.5 76 9.9 drizzle -6.3 2.3
1996 3 Aug-06-96 C-102 100% 4 75 126 121 drizzle -5.5 2.7
1996 4 Aug-06-96 C-107 100% 4 75 64 10.6 drizzle -6.5 2.3
1996 5 Aug-06-96 C-700 75% 4b 7.5 27 9.8 drizzle -8.8 4.4
1996 6 Aug-06-96 C-707 75% 4b 7.5 32 10.8 drizzle -8.3 4.4
1996 7 Aug-06-96 C-702 75% 4b 7.5 56 9.1 drizzle -7.5 4.9
1996 8 Aug-07-96 C-107 100% 4 2.5 61 9.2 drizzle -7.0 1.0
1996 9 Aug-07-96 C-107 100% ° 4 2.5 64 9.4 drizzle -6.0 1.0
1996 10 Aug-07-96 C-102 100% 4 7.5 193 4.2 drizzle -8.0 1.0
1996 13 Aug-07-96 A-205 100% 2 2.5 63 5.4 drizzle -8.3 1.3
1996 14 Aug-07-96 A-201 100% 2 2.5 33 10.8 drizzle -7.8 1.3
1996 15 Aug-07-96 A-205 100% 2 2.5 49 9.3 drizzle -7.0 1.3
1996 16 Aug-07-96 A-201 100% 2 7.5 54 2.5 drizzle -8.5 1.3
1996 18 Aug-07-96 A-201 100% 2 7.5 25 9.8 drizzle -8.0 1.3
1996 19 Aug-07-96 C-702 75% 4b 2.5 78 9.2 drizzle -7.0 1.1
1996 20 Aug-07-96 C-707 75% 4b 25 39 9.4 drizzle -7.0 1.0
1996 23 Aug-07-96 C-100 100% 4 7.5 44 10.9 drizzle -9.0 1.0
1996 24 Aug-07-96 A-205 100% 2 7.5 30 9.3 drizzle -9.3 1.3
1996 25 Aug-07-96 A-212 75% 2b 2.5 51 5.4 drizzle -6.3 1.3
1996 26 Aug-07-96 A-501 75% 2b 2.5 31 10.8 drizzle -8.0 14
1996 27 Aug-07-96 A-212 75% 2b 2.5 35 9.3 drizzle -7.0 14 _
1996 28 Aug-07-96 A-501 75% 2b 7.5 53 2.5 drizzle -8.0 1.3
1996 29 Aug-07-96 A-212 75% 2b 7.5 25 9.3 drizzle -8.0 1.3
1996 31 Aug-07-96 B-213 57% 1 2.5 9 5.4 drizzle -8.5 1.7
1996 32 Aug-07-96 B-214 71% 1 2.5 8 10.8 drizzle -7.5 1.7
1996 33 Aug-07-96 B-213 57% 1 2.5 7 9.3 drizzle -8.8 1.1
1986 34 Aug-07-96 B-213 57% 1 7.5 5 9.3 drizzle -8.3 1.1
1396 35 Aug-07-96 B-214 1% 1 7.5 7 9.8 drizzle -8.8 12
1996 36 Aug-07-96 B-213 57% 1 25 7 10.8 drizzle -4.8 1.2
1996 37 Aug-07-96 B-213 57% 1 7.5 6 9.8 drizzle -4.8 1.8
1996 38 Aug-07-96 B-253 21% 1a 2.5 5 5.4 drizzle -8.0 1.6
1996 39 Aug-07-96 B-254 27% 1a 2.5 3 10.8 drizzle -6.0 1.6
1996 40 Aug-07-96 B-253 21% 1a 2.5 3 9.3 drizzie -8.0 1.7
1996 42 Aug-07-96 B-253 21% 1a 7.5 3 9.3 drizzle -8.0 1.7
1996 43 Aug-07-96 B-254 27% - 1a 7.5 3 9.8 drizzle -8.5 1.6
1996 44 Aug-07-96 B-253 21% 1a 2.5 8 10.8 drizzle -3.5 1.7
1996 45 Aug-07-96 B-254 27% 1a 7.5 4 9.8 drizzle 4.5 1.6
1996 46 Aug-08-96 C-100 100% 4 25 42 19.7 light rain -6.5 14
1996 47 Aug-08-96 C-107 100% 4 25 38 20.5 light rain -7.0 1.5
1996 48 Aug-08-96 C-102 100% 4 2.5 80 19.7 light rain -4.5 14
1996 49 Aug-08-96 C-107 100% 4 2.5 39 19.5 light rain -6.5 1.5
1996 50 Aug-08-96 C-100 100% 4 7.5 38 214 light rain -9.0 1.5
1996 52 Aug-08-96 C-102 100% 4 7.5 32 238 light rain -9.0 1.4
1996 54 Aug-08-96 c-107 100% 4 7.5 26 214 light rain -7.0 1.5
1996 55 Aug-08-96 C-100 100% 4 7.5 37 23.1 fight rain -8.5 14
1998 57 Aug-08-96 C-700 75% 4b 2.5 21 19.7 light rain -7.5 1.4
1996 58 Aug-08-96 C-707 75% 4b 2.5 26 20.5 light rain -7.0 1.5
1996 60 Aug-08-96 C-707 75% 4b 2.5 28 19.5 light rain -7.0 1.5
1996 61 Aug-08-96 C-707 75% 4b 7.5 16 214 light rain -8.5 1.5
1996 62 Aug-08-96 C-700 75% 4b 7.5 16 23.1 light rain -7.0 1.5
1996 64 Aug-08-96 C-700 75% 4b 7.5 16 229 light rain -8.5 1.4
1996 65 Aug-08-96 A-205 100% 2 2.5 31 19.7 light rain -7.0 1.5
1996 66 Aug-08-96 A-201 100% 2 2.5 17 20.5 light rain -7.5 1.5
1996 67 Aug-08-96 A-212 75% 2b 25 21 19.7 light rain -8.0 1.5
1996 68 Aug-08-96 A-501 75% 2b 2.5 18 19.5 light rain -7.5 1.5
1996 69 Aug-08-96 A-201 100% 2 7.5 19 21.4 light rain -6.5 1.5
1996 70 Aug-08-96 A-205 100% 2 7.5 21 231 light rain -8.0 1.5
1996 72 Aug-08-96 A-501 75% 2b 7.5 14 22,9 light rain -8.5 1.5
1996 73 Aug-08-96 B-213 57% 1 2.5 4 19.7 light rain -8.0 1.6
1996 74 Aug-08-96 B-221 63% 1 2.5 5 20.6 light rain -7.5 1.6
1996 75 Aug-08-98 B-253 21% 1a 2.5 3 22.2 light rain -6.5 1.6
1996 76 Aug-08-96 B-251 25% - 1a 2.5 3 19.5 light rain -7.0 1.6
1996 77 Aug-08-96 B-221 63% 1 7.5 4 21.4 light rain -8.5 1.8
1996 78 Aug-08-96 B-213 57% 1 7.5 4 23.1 light rain -8.5 1.8
1996 79 Aug-08-96 B-251 25% 1a 7.5 3 23.6 light rain -6.0 1.8
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COLD SOAK DATA @ CEF FOR 1995/96 TEST SEASON

report test date fluid fid fid Box BOX Avg Rate of Precip. average skin ambient
published no. code dil type Size fail time pans (Shield) Type temp temp
(year) {cm) [min.] [g/dm®/hr] [C] [c]
1996 80 Aug-08-96 B-253 21% 1a 7.5 2 22.9 light rain -6.5 1.7
1996 81 Aug-08-96 B-213 57% 1 2.5 7 20.5 light rain -2.5 1.6
1996 82 Aug-08-96 B-213 57% 1 7.5 4 231 light rain -3.0 1.6
1996 83 Aug-08-96 B-253 21% 1a 25 3 22.8 light rain -3.5 1.7
1996 84 Aug-08-96 B-253 21% 1a 7.5 2 26.5 light rain -3.0 1.7
1996 85 Aug-08-96 C-100 100% 4 2.5 18 65.1 mod. rain -9.3 17
1996 86 Aug-08-96 C-107 100% 4 2.5 15 67.4 mod. rain -9.5 2.2
1996 87 Aug-08-96 C-102 100% 4 25 10 67.4 mod. rain -7.5 24
1996 88 Aug-08-96 C-107 100% 4 2.5 11 63.4 mod. rain -8.0 2.4
1996 90 Aug-08-96 C-107 100% 4 7.5 6 66.8 mod. rain -9.5 22
1996 91 Aug-08-96 C-102 100% 4 7.5 7 66.8 mod. rain -9.5 2.3
1996 92 Aug-08-96 C-107 100% 4 7.5 8 66.3 mod. rain -9.5 23
1996 93 Aug-08-96 C-700 75% 4b 25 10 65.1 mod. rain -8.5 2.5
1996 94 Aug-08-96 C-707 75% 4b 25 7 67.4 mod. rain -8.0 2.5
1996 95 Aug-08-96 C-702 75% 4b 25 7 63.4 mod. rain -8.0 2.5
1996 96 Aug-08-96 C-700 75% 4b 2.5 11 57.1 mod. rain -8.5 2.6
1996 98 Aug-08-96 C-707 75% 4b 7.5 9 66.8 mod. rain -9.0 2.4
1996 99 Aug-08-96 C-702 75% 4b 7.5 5 66.3 mod. rain -9.5 2.4
1996 100 Aug-08-96 C-707 75% 4b 7.5 7 66.8 mod. rain -8.5 2.4
1996 101 Aug-09-96 A-205 100% 2 2.5 8 57.0 mod. rain -8.5 1.4
1996 102 Aug-09-96 A-201 100% 2 2.5 5 60.3 mod. rain -9.0 1.5
1996 103 Aug-09-96 A-212 75% 2b 2.5 8 58.0 mod. rain -8.0 1.4
1996 104 Aug-09-96 A-501 75% 2b 2.5 7 50.3 mod. rain -8.5 1.4
1996 106 Aug-09-96 A-201 100% 2 7.5 7 69.1 mod. rain -9.0 1.5
1996 107 Aug-09-96 A-212 75% 2b 7.5 6 60.8 mod. rain -9.5 1.5
1996 108 Aug-09-96 A-501 75% 2b 7.5 5 68.0 mod. rain -9.5 1.5
1996 109 Aug-09-96 B-213 57% - 1 25 3 57.0 mod. rain -8.5 1.4
1996 110 Aug-09-96 B-221 63% 1 2.5 3 60.3 mod. rain -8.5 1.6
1996 111 Aug-09-96 B-253 21% 1a 25 2 58.0 mod. rain -7.5 1.5
1996 112 Aug-09-96 B-251 25% 1a 2.5 2 50.3 mod. rain -7.0 1.5
1996 113 Aug-09-96 B-221 63% 1 7.5 2 69.1 mod. rain -7.0 1.5
1996 114 Aug-09-96 B-213 57% 1 7.5 2 64.6 mod. rain -6.5 1.5
1996 115 Aug-09-96 B-251 25% 1a 7.5 2 68.0 mod. rain -6.5 1.5
1996 116 Aug-09-86 B-2563 21% 1a 7.5 2 64.6 mod. rain -6.5 1.3
1996 117 Aug-09-96 B-213 57% 1 2.5 3 57.0 mod. rain 4.0 1.5
1996 118 Aug-09-96 - B-253 21% 1a 2.5 1 60.3 mod. rain 4.0 1.5
1996 119 Aug-09-96 B-213 57% 1 7.5 3 69.1 mod. rain 4.0 1.5
1996 120 Aug-09-96 B-253 21% 1a 7.5 2 69.1 mod. rain -4.0 1.4
1996 121 Aug-09-96 C-100 100% 4 25 9 121.0 heavy rain -7.0 2.2
1996 122 Aug-09-96 C-700 75% 4b 2.5 5 135.3 heavy rain -7.0 22
1996 123 Aug-09-96 A-205 100% 2 2.5 5 128.5 heavy rain -8.0 2.2
1996 124 Aug-09-96 A-212 75% 2b 25 3 124 4 heavy rain -6.5 2.2
1996 125 Aug-09-96 C-100 100% 4 7.5 9 121.0 heavy rain -9.5 2.5
1996 127 Aug-09-96 A-205 100% 2 7.5 3 128.5 heavy rain -9.5 24
1996 128 Aug-09-96 A-212 75% 2b 7.5 4 124.4 heavy rain -6.5 27
1996 129 Aug-09-96 B-213 57% 1 2.5 2 163.3 heavy rain -6.5 2.2
1996 130 Aug-09-96 B-253 21% 1a 2.5 1 128.5 heavy rain -5.0 23
1996 131 Aug-09-96 B-213 57% 1 7.5 2 128.5 heavy rain -5.5 2.5
1996 132 Aug-09-96 B-253 21% 1a 7.5 1 135.3 heavy rain -5.0 2.5
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l* Transport Canada  Transports Canada TP 9928
Aviation Aviation

ACAC No.
NodecCITA 0092

Date 1995 12 08

Air Carrier Branch . Direction des transporteurs aériens

SEGMENTING OF HOLDOVER TIME RANGES

PURPOSE

This Air Carrier Advisory Circular (ACAC) is intended to provide
guidance to air carriers regarding the - technique:of dividing
published holdover -time ranges into segments depending on the
intensity of prevailing weather conditions.

REFERENCE

Refer to ACAC 0088 dated July 10, 1995 for-the latest holdover
timetables issued by Transport Canada Aviation (TCA).

BACKGROUND

Existing holdover timetables contain guidelines on the holdover
times anticipated for various freezing point depressant: (FPD)
fluids as a function of weather conditions. Holdover times are
expressed as a range. However, if air carriers are employing
these charts in the take-off decision- -making process,_only the
shortest (shaded) times may be used. In-ground icing condltlons,
take-off after the shortest holdover time has explred must ‘be
preceded by a pre take-off contamination inspection in order to
ensure that the de-icing/anti-icing fluid has remained effective
in preventing contamination from adhering to critical surfaces.

SEGMENTING PROCEDURE

It has been determined that holdover time ranges for snowfall may
be further divided into segments depending on weather conditions,
thus effectively increasing the time available before a pre take-
off contamination inspection is required. An example of the
procedure used in segmenting the snow column for Type II anti-
icing fluid is shown below.

c d“l
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- For a temperature range of 0 to -7°C, 100% Type II
anti-icing fluid holdover time in snowfall is :20 to
:45 minutes (a 25 minute range).

- Divide the range approximately into thirds, rounding
down to the nearest whole number. In this example, 25
+ 3 = 8.33, rounded down to 8.

- Start with the low end of the holdover time range (:20)
and add 8 minutes. Thus the holdover time in heavy
snow becomes :20 - :28.

- Add 8 to the previously calculated 28 minutes, giving a
holdover time in moderate snow of :28 - :36.

- Because the or1g1nal range was not evenly d1v151ble by

' 3, the final range will be 9 minutes. Therefore the
holdover time in light snow. (or, very light snow)
becomes :36 - :45. The segmented holdover times for
this example are shown in tabular format below.

100% Type II Fluid, OAT 0 to -7°C

Heavy Snow Moderate Snow Light Snow

Note that only the lowest (s ) time in each range may be used
as take-off decision criteria, in accordance with a Ground Icing
Operations Program accepted by TCA. Alternatively, air carriers
may choose to publish only the decision times (ie. :20,:28, :36)
in their holdover timetables, rather than the ranges shown above.
Examples of segmented holdover times from the Type I and Ultra
tables are shown below.

Type I Fluid, OAT 0 to -7°C

Heavy Snow Moderate Snow Light Snow

: 09 :12




100% Ultra Fluid, OAT 0 to -7°'C

Heavy Snow Moderate Snow , Light Snow

:54 '_liOT

OTHER CONSIDERATIONS

Holdover timetables form part of a Ground Icing Operations
Program and must be submitted to TCA ‘for review. = Air carriers
are free to develop holdover timetables customized to their
operation provided that the presentatlon is clear, caution notes
are retained and holdover times “are not less conservative than
TCA-approved tables. If segmenting is used, holdover times must
be pre-calculated before publlshlng

At the present time, segmenting will not apply to the operation
of turbo-jet aircraft without leading edge devices, such as the
F-28 and CL&65.

Segmenting applies only to the holdover tlmetable snow column.
Snow pellets or snow grains, alone or mixed with another type of
precipitation, must be considered as heavy precipitation due to
their high moisture content.

Hourly and special weather reports should be used as a guide in
determining snow intensity and holdover time. However, the
pilot-in-command has the authority to determine the actual
intensity based on conditions as viewed from the flight deck. As
a general rule, visibility during a heavy snowfall would be less
than 1/2 mile, moderate snowfall visibility would be between 1/2
and 1 mile, and light snowfall v131b111ty would be greater than 1
mile. Note that decision criteria holdover times once
established for a specific condition may be reduced but never
increased, except if the snowfall ceases.

Training on segmenting techniques and limitations shall be
included in an air carrier’s Surface Contamination Training
Program approved by TCA.




CONCLUSION

This ACAC contains an explanation of procedures and limitations
concerning the holdover time snow column segmenting technique..
‘The use of the segmentlng technique is optional, therefore _
individual air carriers may decide whether or not the potential-
benefits warrant the effort required to put the system and
'procedures into place.
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A. J. LaFlamme
.Director
, Air Carrier





