














































ATIACHMENT IT - TEST EQUIPMENT AND PROCEDURE
 

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. 

4.7	 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 l.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. 

4.8	 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
 

4.8.3 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.
 

4.8.4 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. 

4.8.5 Temperature and Wind Measurements 

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

4.8.6 Visibility 

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. 

4.9 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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AITACHMENT II - TEST EQUIPMENT AND PROCEDURE
 

5. 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: 

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

OR 

•	 When precipitation or frosting produces a "loss of gloss" (Le. 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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AITACHMENT II - TEST EQUIPMENT AND PROCEDURE
 

6. END OF TEST
 

Run test at least lO% 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. 

7. 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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5 
::=J ATTACHMENT IV ~ 

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 ofthe 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 RVSI~the 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. 

RUN commence scanning and reads data 

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 main menu 
and stores the data on the bard drive. 

TAPE to transfer the data to a tape backup, this option temporarily takes you into a 
'ellow 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 
reltisterinlZ any bard drive activity, it is safe to turn off the comnuter. 

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

- J,	 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) ifyou are in scan mode already. 
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ATTACHMENT V (cont'd)
 

TESTS PLANNED AT CEF 1996 (1)
 

COLD SOAKED BOXES
 

DRIZZLE 

Yariables: * OAT: +2°C 

* Skin Temperature: Range from -14 to 0 °c (get 2) 
* Fluid Type: SID Tl, OIL Tl, 11100, 1175, 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 2 to 13 g/dm%r (get 2) 
* Box Size (Height): 2.5,7.5 em. 

NUMBER OF TESTS 
BOX Type I Type I Type II Type II Type II Type IV Type IV Type IV 
SIZE DILUTED STD NEAT 75/25 50/50 NEAT 75/25 50/50 

2.5cm 8 8 8 8 8 12 12 
~--

12 

7.5cm 8 8 8 8 8 12 12 12 

LIGHT RAIN 

Yariables: * OAT: 

* Skin Temperature: 
* Fluid Type: 
* Fluid mfg: 

* Rate of Precipitation: 
* Box Size (Height): 

+2°C 

From -14 to 0 °c (get 2) __ 
SID Tl, OIL Tl, II 100, II 75, II 50, IV 100, IV 75, IV 50 
3 different ones for Type IV, 2 for Type I & II 
(eg. UCAR, OCT, KILF, HOECHST) 

Range from 13 TO 25 g/dm2/hr (get 2) 
2.5,7.5 em. 

NUMBER OF TESTS 
BOX Type I Type I Type II Type II Type II Type IV Type IV Type IV 
SIZE DILUTED STD NEAT 75/25 50/50 NEAT 75/25 50/50 

2.5cm 8 8 8 8 8 12 12 12 

7.5cm 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:glcm1283/procedur/cefffESTS.xLS 
Date:07/03/96 
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ATIACHMENT V (cont'd)
 

TESTS PLANNED AT CEl 1996 (1)
 

COLD SOAKED BOXES
 

MODERATERAIN 

Variables:	 * OAT: +2°C 

* Skin Temperature: From -14 to °°c (get 2) _ 
* Fluid Type:	 SID Tl, DIL Tl, 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 26 to 75 g/dm%r (get 2) 
* Box Size (Height): 2.5,7.5 em. 

NUMBER OF TESTS 
BOX Type I Type I Type II Type II Type II Type IV Type IV Type IV 
SIZE DILUTED STD NEAT 75125 50/50 NEAT 75125 50/50 

2.5cm 8 8 8 8 8 12 12 

_. 

12 

7.5cm 8 8 8 8 8 12 12 12 

HEAVY RAIN * 

Variables: * OAT: 

* Skin Temperature: 

+2°C 

From -14 to °°c (get 1) 
* Fluid Type: SID Tl, OIL Tl, II 100, II 75, II 50, IV 100, IV 75, IV 50 
* Fluid mfg: 1 different one (eg. UCAR, OCT, KILF, HOECHST) 

* Rate of Precipitation: >75 g/dm%r 
* Box Size (Height): 2.5,7.5 em. 

BOX 
SIZE 

Type I 
DILUTED 

Type I 
STD 

Type II 
NEAT 

NUMBER OF TESTS 
Type II Type II 
75/25 50/50 

Type IV 
NEAT 

Type IV 
75125 

---~ 

Type IV 
50/50 

2.5cm -1 1 1 1 1 1 1 1 

7.5cm 1 1 
~. 

!! 1 1 1 1 1 1 

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

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

File:gfcmI283/procedur/ceflTESTS.XLS 
Oate:07/03/96 

C-1I 



ATTACHMENT Va
 
FLUID APPLICATION PROCEDURE FOR TESTING OF TYPE IV OVER TYPE I
 

PRELIMINARY
 

CODE A CODED CODEC· CODED 

It=O Squeegee I I I I I Ii=O Squeegee 

t=O Apply XL54 from Jug 

I 
triO Squeege trIO Squeege 

trIO Apply XLS4 from Jug 

ItrlO Apply Ultra from JUdon Contaminated Type I 

triO Apply Ultra from Jug 

on Type I 

-10 Apply Ultra from Jug 

on bare Plate 

trIO Apply Ultra from Jug 

on contaminated Plate 

n 
I ...... 

N It=O 

t=O 

CODEE 

Squeegee 

Apply XL54 from Jug 

CODEF CODEG 

I I 
CODEH 

Squeegee 

-10 Squeege -10 Squeege 

ItrIO Spray Ultra I 

triO Apply XLS4 from Jug 

ItrI 0 Spray Ultra on Type I triO Spray Ultra on bare plate I 

ItrlO Spray Ultra 

on contaminated Plate 

on Contaminated Type I 

NOTES; 

* This test procedure is exactly the same as the standard flat plate test procedure.
 
** It is assumed above that the failure time ofXL54 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 1minute.
 

File:g\cm1283\procedmli:ef\FLDAP4_l.XLS 
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ATTACHMENT VI 

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

RUN#: 
TEMP. : 

PRECIP. : 

1 
-3 DC 

ZD 

DAY: 
TIC: 

1 
300 min 

o IIV 1100 0/11/100 
o /IV /75 
o /IV 150 
U/I/STO 

K/IV 1100 K/IV /75 
K 111/75 
K/IV 150 

U IIV 1100 U IIV /75 
U IIV 150 
K 111/50 

o IIV 1100 0/11/100 
o IIV /75 
o IIV 150 
U III OIL 

K/IV 1100 K/IV /75 
K 111/75 
K/IV 150 

U IIV 1100 U IIV /75 
U IIV 150 
K 111/50 

RUN#: 2 DAY: 2 
TEMP. : -3 DC TIC: 150 min 

PRECIP. : ZD 

H IIV 1100 
H 111/50 

H 111/100 
H IIV /75 
H IIV 150 
H/I/STO 

U+ IIV 1100 U+/IV /75 
0/11/50 
U+ IIV 150 

S IIV 1100 (460 S IIV 175 (460) 
S IIV I 50 (460) 
S 111/50 

H IIV 1100 
H/II/50 

H 111/100 
H IIV /75 
H /IV 150 
H III OIL 

U+ IIV 1100 U+ IIV /75 
0/11/50 
U+ IIV 150 

S IIV 1100 (404 
S 111150 

S IIV 175 (404) 
S IIV 150 (404) 
S 111/50 

File:g:\cm1283\procedur\cef\PLAN]LT.XLS 
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ATIACHMENT VIa 

FLUID APPLICATION PROCEDURE FOR TESTING OF TYPE IV OVER TYPE I 

TEST 13 to 24 

IHI 

HI 

PLATED 

Squeegee 

Apply XL54 from Jug 

PLATEUU 

IFI0 Squeege 

IHI 

HI 

PLATE V 

Squeegee 

Apply XL54 from Jug 

PLATEVV· 

ItrI0 Squeege 

tr10 Spray Ultra 

on Contaminated Type I 

triO Spray Ultra on bare plate triO Apply Ultra from Jug 

on Contaminated Type I 

IFIO Apply Ultra from Jug 

on bare Plate 

PLATE XX PLATE X PLATEYV PLATEY· 

(') 
I­0\ 

HI Squeegee 

trIO Spray Ultra 

on contaminated Plate 

IIF10 Squeege 

tr10 Apply XL54 from Jug 

trIO Spray Ultra on Type I 

'HI Squeegee 

HI Apply Kilfrost Type I 

from Jug 

triO Apply Kilfrost Type N 

from Jug on contaminated 

Type I 

IIFI0 Squeege 

trIO	 Apply Kilfrost from Jug 

on bare Plate 

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

PLATEW PLATEWW 

IIFI0 Squeege 

triO Apply XL54 from Jug 

triO Apply Ultra from Jug 

on Type I 

PLATEZZ PLATEZ 

IIF10 Squeege 

IF10 Apply Kilfrost Type I 

from Jug 

triO Apply Kilfrost Type N 

from Jug on Type I 

i) It is assumed above that the failure time ofthe 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.
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AITACHMENT VII 

NRC COLD CHAMBER TESTS 
TEST EQUIPMENT CHECKLIST 

-
NRC Cold Chamber 

~ 
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 
VideoTapes 
Type I Fluids 
Type II 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\procedwlceflCHKLS_CC.XLS 
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Wall thickness 
(1/16' thickness) 

Side View Plan View 
111 0.5' Hales (x 4) 

I • 48.3 em (19') 

~~.. ~.~"~T 
(11') 
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AITACHMENT VIII 

SCHEMATICS OF SEALED BOX
 
DEPTH OF 7.5 CM
 

SEALED BOX 

Profile View 

~ 
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ATTACHMENT VIII (cont'd) 

SCHEMATICS OF SEALED BOX
 
DEPTH OF 2.5 CM
 

. Profile View 

Wall thickness 

SEALED BOX 

(1118' thickness) 

Side View Plan View 
121 0.5' Holes (x 4) 

I.. 48.3 em (19') 

27.94 em 
(11') 

r- 3.5CM 

~H-'-

-..L ~ 48.3 em (19') ~ 
II . II 

-r-- I •
2.5CM. 43CM '­TI I30CM

1" I 

3/4' 3/4' 
DrBln Plugs (x 2) 
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~ 
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