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Congratulations! You've purchased the finest record-keeping book available today. Boorum™ Bound Books have / ; ‘// 7
had a tradition of quality for over 100 years.

This Is One Book You Can Judge By It's Cover.

As you could tell before you opened it, this book was made to last. The inside story is pretty much the same.
The pages are thread sewn, meaning their bound to stay bound. The inks are moisture resistant and will not
smear. And the uniform quality of the paper assures consistent rulings, excellent writing surface and erasability.

Expertly made in America by skilled craftsman,
All of which are very important when the records are for keeps.

Boorum Bound Books Have A Never Ending Story.

=% =57
One Good Book Deserves Many Others. QUALITY GUARANTEE

Look for the complete line of Boorum Columnar, The materials and craftsmanship that went into

Journal, and Record books. Custom-designed books also this product are of the finest quality.

avaitable by special order. For more information about If, at any time during normal use, this product
our Comprehensive Specials Program, contact your office does not perform to your expectations, we will
products dealer. replace it free of charge. Simply write to us:

Esselte Pendaflex Corporation
Made In U.S.A. 71 Clinton Road, Garden City, N.Y. 11530
%Attn. Marketing Services
S et P

Boorum* -

Columnar Books ® 103 in. x 8% in.

Width of Units Per
150 Pages 300 Pages Ruling Desc. Space Column
Single Page Forms
21-150-2 21-300-2 2 Columns 3%" 10,000,000
- 21-150-3 — 3 Columns 3% 1,000,000
21-150-4 21-300-4 4 Columns 2%" 1,000,000
21-150-5 21-300-5 5 Columns 1%" 100,000
21-150-6 21-300-6 6 Columns 1% 10,000
21-150-7 — 7 Columns %" 10,000
21-150-DEL — D.E. Ledger 1% 10,000,000
21-150-R 21-300-R Record — —
21-150-Q 21-300-Q Quad-5 Sq. — —
Double Page Forms
21-150-8 21-300-8 8 Columns 3%" 10,000,000
21-150-10 21-300-10 10 Columns 4" 1,000,000
21-150-12 21-300-12 12 Columns 2%" 1,000,000
& ESSELTE

Esselte Pendaflex Corporation, Garden City, NY 11530 & Made in U.S.A.
Boorum is a trademark of Esselte Pendaflex Corporation.
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Information potentially subject to copyright protection was

Information potentially subject to copyright protection was redacted

was redacted from this location. The redacted material is from

from this location. The redacted material is from a Honeywell

P a Honeywell user manual for the 160PC Series.
user manual for the specified instrument.
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ENVIRONMENTAL SPECIFICATIONS

Information potentially subject to copyright protection was
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a Honeywell user manual for the 160PC Series.
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CNWRA- THERMOHYDROLOGY RESEARCH PROJECT

Investigators: Frank Dodge(04), Steve Svedeman(04), Mike Lewis(06),
Chris Frietas(04), Ron Green (20)

I. SEPARATE EFFECTS EXPERIMENTS

OBJECTIVES

- The objective(s) may be found in the Letter Report "Design of Separate Effects
Experiments, Thermohydrology Project" dated May 1, 1989. A description may be found in
¢Section II (Effects to be Studied).

EQUIPMENT AND MATERIALS

A parallel plate model composed of two 24"x24"x0.5" transparent acrylic plates separated

by a 3" interior dimension will be used. Two opposing boundaries will be heat controlled, the
other two boundaries will be insulated. The temperature of the heated boundaries will be

- controlled using liquid circulating heat exchangers in conjunction with constant temperature
baths. The test media will be mono-sphere glass beads ranging in particle diameter from

approximately 40 to 160 micron. Fractures will be simulated in the media by emplacing a planar

sheet of larger glass beads (approximately 5 times the mean media diameter) and several

diameters thick within the center of the media matrix. The control of liquid flow into and out of ——
the test cell will be accompished through fill-and drain ports in the sidewalls of the fixture. The

fill and drain ports will be outfitted with continuous tubular ceramic pipe across the horizontal
24" dimension of the test fixture. The instrumentation to be used for the measurement of
temperature, heat flux, matric potential, and degree of saturation consists of:

27 ea. Thermistors (measuring temperature)

2 ea. Heat Flux Sensor (measure heat flux on two surfaces)

9 ea. Liquid Tensiometer (measure matric potential)

1 ea. Gamma Densitometer (measure saturation via. density)

2 ea. Traversing System Position Sensors (measure X,y position)

1 ea. Absolute Pressure Transducer (measure Barometric pressure)

Descriptions to follow include the individual compdnents of the test system.

Test Cell Heating System

The heat exchangers are made of aluminum plate with flow through channels milled into |
them. Each exchanger is made of two 3/4 in. plates which are fitted together with an O-ring seal. ~

The plate in contact with the media has transverse channels (in the 3 in. dimension) which are
spaced on 1 in. centers and are 1/4 in. deep. The exterior plate has short longitudinal channels

which connect successive transverse channels. The heat exchanger is sealed against the acrylic
with another O-ring seal. The thickness of aluminum between the heated fluid and the media is ]

1/2 inch.

Heating or cooling of the cell occurs by conduction when liquid (water and ethylene glycol

mixture) is pumped through the exchanger at a desired temperature. The liquid temperature in

each heat exchanger is controlled independently by NESLAB EXACAL model EX251-HT high

temperature baths with 25 liter liquid volume. These baths can control the setpoint liquid
temperature to approx. 0.1 degree C for temperatures above 35-40 degrees C and up to 250
degrees C.

H
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Test Media

The glass beads for matrix and fracture simulations were obtained from FERRO
ORPORATION, Cataphote Division, P.O. Box 2369, Jackson, MS 39205. The beads are Class

. IV, Uni-spheres and consist of soda-lime glass. They are annealed to reduce internal stresses.

- listed below:
MATRIX: #2740\ 28-53 um FRACTURE: #608\ 177-259 um
#1420\ 74-105um #3545\  350-500 um
# 812\ 125-174 um #203\ 590-840 um

These beads will be characterized before use in the experiments. A statistical grain size study

" will be done to verify the claimed size ranges and/or sieve filtration if a narrower range is
.. desired. A standard dry packed volume will be determined and the volumetric fraction of voids
(porosity) established.

Data Acquisition and Control

An automated PC-based system has been acquired to control data collection, log data

" input, and analyze the logged data. The system is composed of the following products:

*IBM PS2 model 80 computer

*NATIONAL INSTRUMENTS MC-GPIB card

*MICROSOFT MOUSE

*MICROSOFT QUICKBASIC V4.5 software

*HEWLETT PACKARD model HP3458A DIGITAL MULTIMETER
*HEWLETT PACKARD model HP3488A SWITCH/CONTROL UNIT
*4 ea. HP44470A MULTIPLEXER SWITCH (10 chan. each)

*1 ea. HP44473A MATRIX SWITCH (4x4 chan.)

* assorted NATIONAL INSTRUMENTS TYPE X2 gpib cables

— Calibration of the digital multimeter was performed by ROTHE DEVELOPMENT INC,,

... Metrology Services Division, 4614 Sinclair Rd., San Antonio, Texas 78222-2099. The
calibration certificate for HP3458A, SN.2832A02203 is dated Dec. 22, 1989, Certificate No.

" 16502. Other components of the data acquisition system will be checked in-line with

- instrumentation calibration to ensure adequate system function.

Style Tubular Probes

-—) 030"

g31*
032*

Information potentially subject to copyright

The manufacturer claims a maximum of 15% irregular shaped particles. The sizes obtained are

protection was redacted from this location.
The redacted material is from a user manual for

tubular probes.

Tolerance ( +) % Resistance and °C

Part No. 46030,

46033, 46034, 46036, 46037
 Information potentially subject to copyright

1 protection was redacted from this location and
| to the right of this location. The redacted
material is from a user manual for

tubular probes.

TEMPERATURE emmaw RESISTANCE emamme

Instrumentation

a) Thermistors- YSI INC., Box 279, Yellow Springs, Ohio 45387. Thermistor probe

~ assembly 031-46031-4-RPS-120-ST. These gages will be mounted and sealed into the fixture
- through access ports drilled into the acrylic plate. Some specifications of the probes are given -
. below.

b) Heat Flux Sensor- RDF CORPORATION, 23 Elm Ave., Hudson, New Hampshire

below. /ﬁ//// 2 /o [og

Information potentially subject to copyright protection was redacted from this location.
The redacted material is from a user manual for tubular probes.

~ 03051. Heat Flux Gage # 20456-3 and application cement. These gages will be flush mounted, . |
- one on each heat exchanger surface toward the interior of the cell. Specifications are listed




¢) Liquid Tensiometer- These must be constructed as indicated in the diagram below. :
These instruments will be mounted and sealed to the fixture through access ports drilled into the ~
- acrylic plate. The major components are as follows:

*HONEYWELL MICROSWITCH PRESSURE SENSOR #141PCOSG (-5 to 0 psi)
Blackburn Drives and Control, San Antonio de st

*SOIL MOISTURE EQUIPMENT CORP. 652X07-BIM3 porous ceramic cup ;
P.O. Box 30025, Santa Barbara, California 93105 R

*stainless steel and PVC tubing ~

1 A D o Information potentially subject to copyright
HoNEYwaL  MIcRySWITCH  SENSIR —SFECS ') protection was redacted from this location.
MA’)J pe Founld IM RELIMINAR Y AT iVITIES : The redacted material is from a user manual.

oN__PACES 2 A 3,

Absolute, Differential, Gage, Vacuum Gage 140PC Series
Sensors/Ampiified

el

12 Information potentially subject to copyright

protection was redacted from this location. PHYSICAL PROPERTIES OF POROUS CERAMICS

The redacted material is from a Honeywell Microswitch

Sensor user manual .

! Information potentially subject to copyright
protection was redacted from this location.

The redacted material is from a user manual.
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Information potentially subject to copyright
protection was redacted from this location.
The redacted material is from a user manual.

~ reference position on the traversing frame.

- pressure in the laboratory for a reference standard.

Traversing System

L
d) Gamma Densitometer- TEXAS NUCLEAR model 9700D EZ-CAL System. The
- gamma densitometer will traverse the exterior of the test fixture with beam directed through the
. test sample. The traversing system is computer controlled with feedback loop.

— e) Position Sensors- HOUSTON SCIENTIFIC, 4202 Directors Row, Houston, Texas.
_ Linear displacement transducer (string pot) # 1850-40 (40 inches travel). These sensors will be
used as position feedback for the traversing system which will be used to automatically control
+ the position of the Gamma Densitometer source and receiver. They will be mounted to a

f) Absolute Pressure Transducer- HONEYWELL MICROSWITCH PRESSURE
SENSOR, #141PC15G (0-15 psi vacuum). This transducer will be used to monitor barometric

An aluminum frame of welded structural members will be used to transport the Gamma

Densitometer to required locations in the plane of the test cell. The (X,Y) positioning is

_accomplished with two independent, digitally controlled, linear displacement tracks. The linear
displacement tracks are manufactured by VELMEX INCORPORATED, UNI-SLIDE. The
horizontal track (X-position) is a model #B4024P20 and the vertical track (Y-position) is a
. model #B4042P20J. The two positioning sensors from HOUSTON SCIENTIFIC will be used to
confirm Densitometer location. The weight of the Gamma Densitometer will be counterbalanced
- on the frame to allow the linear positioning tracks to function properly. A schematic drawing of -

~ the traversing system is given below.

COUNTER BALANCE
WEIGHT

VERTICAL RAIL
:/ TEST CELL .
' GAMMA DENSITOMETER
Ié; I\
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The following is a list of the measurement parameters, instrumentation types, required \
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Func. Range  Resol. Numbers Units Tvpe
Equation types:
71T T [
1~ Lingar....... Yookt X+ k2
2 - Thermistor... ¢ = L/{KL + K2 % La(¥) + K3 £ Ln{X)°3 ) - 273.15 - '
19- Linear....... Yoo 4k - Kij ¥ 10/ (K2 - K1) (X position - Ho more than one of rnese!
SUUUUIUUTRS § SN 15 11:YY S T2 (%~ %1) %10/ (K2 - %1 (Y position - No more taan ona of these)
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Brooklpn Thermometer Gompany Jur.

FARMINGDALE, N.Y. 11735

Brooklyn Thermometer Company Juz,
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! Factorp Certificate ;,,3 Factory Certificate
;“ Kiquid In Blass Thermometer ;”’ Xiquid In BGlass Thermometer
i "- Marked: 1311 o Marked: 3787
X Range: 18 to 89°F in 0,2° Division gtz Range: 122 to 176°F in 0,2° Division ) X
Immersion: Total Immersion: Total ;ja
T s Catalog Number: 3963F T Catalog Number: 3965F )
Tested For:  gouth West Research Institute ’- £y Tested For: South West Research Institute ) o
Temperature Thermometer Reading Correction . Temperature - Thermometer Reading Correction
23°F 23,00 0.00 32°F 32,04 -0.04
320F 32.06 ~0.04 122°F 122,04 -0.04
50°F 50.00 0.00 140°F 140,16 -0.16
68°F 68.00 0.00 158°F ~ 158.00 0.00
86°F 86.00 0.00 176°F 175.94 +0.06

& F

)

o R SR el
R BN SR

x
:
o K o
3 b
) N )
A B/ )
: oo i
a8 i 9 _ b
?Jlg REFERENCE: NATIONAL BUREAU OF STANDARDS TEST No. 199114 ;ug an REFERENCE: NATIONAL BUREAU OF STANDARDS TEST NO. 188922 ;u*
.;“} This thermometer has been tested by comparison with standards certified by the National Bureau of ’:“i Rl This thermometer has been tested by comparison with standards certified by the National Bureau of glé
'olq Standards. For applicable accuracy tolerance and factors affecting its use refer to N.B.S. Monograph 150. o Standards. For applicable accuracy tolerance and factorsaffecting its use refer to N.B.S. Monograph 150. A
?4 If the correction is + the true temperature is higher than the thermometer reading; if the correction is 3¢ If the correction is + the true temperature is higher than the thermometer reading; if the correction is [
',‘ — the true temperature is lower than the thermometer reading. All temperatures are based on the | ~ the true temperature is lower than the thermometer reading. All temperatures are based on the ‘i
IPTS-68. If the ice point is included, a subsequent change in its reading will change all other readings by IPTS-68. If the ice point is included, a subsequent change in its reading will change all other readings by

the same amount. the same amount.
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Brooklpn Thermometer Company Inc. |

‘!Ig FARMINGDALE, N.Y. 11735

Factory Certificate

oo
)

; Xiquid In Glass Thermometer
;’ Marked: 799 ’
5» Range: 167 to 221°F in 0,2° Division
Immersion: Total
aL Catalog Number: 3966F
Tested For:  South West Research Institute
Temperature Thermometer Reading Correction
32°F 32,08 -0,08
168°F 167,88 +0.12
185°F 184,96 +0.04
203°F 202,90 +0.10
220°F 219,80 40,20

¥

REFERENCE: NATIONAL BUREAU OF STANDARDS TEST No, 188288

This thermometer has been tested by comparison with standards certified by the National Bureau of
Standards. For applicable accuracy tolerance and factorsaffecting its use refer to N, B.S. Monograph 150.
If the correction is + the true temperature is higher than the thermometer reading; if the correction is
— the true temperature is lower than the thermometer reading. All temperatures are based on the

IPTS-68. If the ice point is included, a subsequent change in its reading will change all other readings by
the same amount.

November 20, 1981 Brockign E!;zr}m;tau Uompany Inc.
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- — y 7‘ H i Y T v Y 1 1 i 1 1 i : ! H ‘ T
e ™ bom | oA L P Lo O : oy i
3-3-70 Y S 1 ToMgrER | KEanive. Lo rams foe Tasr 7. |
T BEEEER R T
i L - | T . TEST I . MOT™ ".
| S ’ : ' b e
b l R — ‘ f —_ : ] [ DWELL TIME = 30 AvERAGWS - .ME = &.SéC.— s
L DCALE : S —
| _ ScALE FACTIRS Aad L rs /-'C; N /%c::.\ ve C L o NPLC 120 — Do s T e TER H%K pas‘ﬂ on (X &y Coomos ) B
| ; e EMPERATURE , AV D Dc:/v*_w/‘% Sebuibor s, . | 5.000 -4.000 «— l“ SAmPLe PWVT‘ ( ¥-Beam Cac =2.25p" A,_um) -
- A L i T 11.000 ~4.000 € 274 " n " "
_5 ; : ‘ 5.000  3.000 ™\ , ( =27ss" )
: ? ; R M r 5.000 6.000 -
. N 5.000  9.000 _
A _ i I , o 5.000 12.000
\
ST ). CF — 5.000 15.000 . -
TEsT 1. CFG . 5.000 18.000 -
NPLC 1 ’ ' T » 5.000 21.000
Densitometer 0V 10.0 L0001 402 RelSat 134,375 -68.75 0 — * 9.000 21.000 i —
Barometer DGV 10,0 .0001 100 PSIa 1 2.4 -3 6 , 9.000 18.000 .
Tensiometer DOV 10.0 L0001 101 PSlg 1 -.8 f 0 T 9.000 15.000
Tensiometer 2 OCV 100 .0001 102  PSIg 1 -8 1 0 — 9.00C 12.000 : —
Tensiometer 3 DV 10.0  .0001 103 PSIg T -.8 1 0 9.000 9.000 _—
Tensiometer 4~ . DOV 10.0  .0001 104  P§Ig 1o-8 1 0 ] 9.000 6.000 XY Coorbs
Tensiometer § OV 10,0 L0001 105 PSIg -8 1 0 — . g9.000 3.000 oF SAMPLE T e
YSI Temperature 1 OHM  fe5 01 200 ‘C ¢ 1.0295e-3  2,3908e-4  1.56817e-7 , 11.000 3.000 T ]
S YSI Temperature 2 OHM  fef 01 201 C 2 1.0295¢-3  2.3908e-4  1.56817¢- & i ] 11.000 6.000 R:uv'rs ow Tf‘s
= s~ YSI Temperature 3 OHM 1eb 01 202 C 2 1.0295e-3  2.3308e-4  1.56817e-7" S L 11.000 9.000 CovriveER ' -
‘ T © YSI Temperature 4 OHM  te5 01 203 ¢ 2 1.0295¢-3  2.3%08e-4 1.56817e-7 : I 11.000 12.000 ____f
. YSI Temperature 5 OHK te5 .0t 204 ‘¢ 2 1.0295e-3  2,3908e-4  1.56817e-7 ] S 11.000 15,000 <
-+ ISI Temperature § OHM fe5 .01 205 ‘¢ 2 1.0295e-3  2.3908e-4  1.56817e-7 —_ 11.000 18.000 > Tod Hx ’
STR—— YSI Temperature 7 OHM  1lef 1 206 R 2 1.0295e-3  2.3908e-4 1.56817e-7 USRS T 11.000 21.000 — | J,
[' Y8 Temperature 8 OHM  fe5 01 207 ¢ 2 1.0295e-3  2.3908e-4  1.56817e-7 15.000 21.000 ro‘,o .
m— - YSI Temperature 9. OHM  1e5 01 208 C 2 1.0285e-3  2.3908e-4 1.56817e-7 S— T 15.000 18.000 ; - 2 b, ) _‘_ .
R ISI Temperature 10 OWM fe5 .01 209 ¢ 2 1.0295e-3  2.3908e-4 1.56817e-7 ] .. 15.000 15.000 Y - catan porn _
! X position OV 10.0 .01 400  Inches 10 0.0582  2.4685 ¢ ] 15.000 12.000 /V <~|3 12.)
O——— . Y position ooV 1040 .01 401 Inches 11 6.266% 3.8480 0 __4‘ S 15.000 9.000 . / -
------------------- 4L I L i L i e L, J LI J It J i ‘ 15.000 6.000 __«x
‘-« ~ Channel latel T MM Relay ng. B k2 K3 - T 15.000 3.000 ; :
. - . Func. Range Resol. MNumbers Units Type ] I 17.000 3.000 : — [
‘ - © Equation types: 17.000 6.000 -
; 0 - N T T Y o= ¥ S S A— 1 7 . 000 g . OOO L__‘ : (
—_ i - Linear....... V2Kl %)+ K2 Ay b % 17,000 12.000 Bomm Hu R
‘_— : R Thermistor... Y = 1/“(] o Ln(X) +K3 & Ln(X)'J ) - 273.15 5 ; 17.000 15.000 i |
i 10- Linear,...... ¥ = (X - K1) ¥ 10 / (K2 - K1} (X position - No more than one of these) e 17,000 18.000 o ¢
| —+ - Linear....... V= (0= Kt) %10 / (K2 - K1) (Y position - No more than one of these) 17.000 21.000 ..
: MDD oF Rsewoi Ewrey 4‘4—‘{57 Jboo g lvin
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TEST 2. .MoT™

@

Tést 2 Meorron /C;c,c’

EsT 2 ConFrlovraTion Fice TesT2 .CFG
NPLC 1
Densitometer DCV 10.0 .0001 402 Relsat 1 34.375 ~68.75 0
Barometer DCvV 10.0 .0001 100 PSIa 1 2.4 -3 0
Tensiometer 1 DCV 10.0 .0001 101 PSIg i -.8 1 0
Tensiometer 2 DCV 10.0 .0001 102 PSIg 1 -.8 1 0
Tensiometer 3 DCv 10.0 .0001 103 PSIg 1 -.8 1 0
Tensiometer 4 DCV 10.0 .0001 104 PSIg 1 -.8 1 0
Tensiometer 5 DCV 10.0 .0001 105 PSIg 1 -.8 1 0
YSI Temperature 1 OHM leb .01 200 °C 2 1.0295e-3 2.3908e-4 1.56817e-7
YSI Temperature 2 OHM le5 .01 201 °C 2 1.0295e-3 2.3908e-4 1.56817e~-7
YSI Temperature 3 OHM le5 .01 202 °C 2 1.0295e-3 2.3908e-4 1.56817e-7
YSI Temperature 4 OHM le5 .01 203 °C 2 1.0295e-3 2.3908e-4 1.56817e-7
YSI Temperature 5 OHM leb .01 204 e 2 1.0295e-3 2.3908e-4 1.56817e-7
YSI Temperature 6 OHM le5 .01 205 °C 2 1.0295e-3 2.3908e-4 1.56817e-7
YSI Temperature 7 OHM le5 .01 206 °C 2 1.0295e-3 2.3908e~-4 1.56817e-7
YSI Temperature 1 OHM le5 .01 209 °C 2 1.0295e-3 2.3908e-4 1.56817e=7
X position DCcv 10.0 .01 400 Inches 10 0.0582 2.4685 0
Y position DCV 10.0 .01 401 Inches 11 6.2669 3.8480 0
||||||||||||||||||| R R g B N 2 L R R I s I R LIS
Channel label DMM DMM DMM Relay Eng. EQ. K1 K2 K3
Func. Range Resol. Numbers Units Type
Equation types:
0 - None......... Y =X
1 - Linear....... Y =K1 *» X + R2
2 - Thermistor... Y = 1/(K1 + K2 * Ln(X) + K3 * Ln(X)"3 ) - 273.15
10~ Linear....... Y= (X- K1) * 10 / (K2 - K1) (X position - No more than one of these)
1l1- Linear....... Y= (X - K1) * 10 / (K2 - K1) (Y position - No more than one of these)
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Ludlum Digt-Anlg

1

HUMBER OF POINTS

INPUT DATA POINTS

X-VALUES

81.7870000
63.5110000
56.5777000
49.9113000
44.7250000
35.4553000

122.2353000
199.8790000

T MATRIX

TPT

.10000D+01
.10000D+01
.10000D+01
.10000D+01
.10000D+01
.10000D+01
.10000D+01
.10000D+01

MATRIX

.80000D+01
.65808D+03
.74865D+05

8 NUMBER OF FUNCTIONS

Y-VALUES

75.9800000
59.5800000
53.2500000
47.2000000
42.2000000

37.4600000
112.3100000
180.0000000

.81787D+02
.63511D+02
.56578D+02
.49911D+02
+44725D+02
.39455D+02
.12224D+03
.19988D+03

.65808D+03
.74865D+05
.11071D+08

DETERMINANT OF TPT MATRIX

.635858E+13

TPTI MATRIX

.31314D+01
.66625D-01
.26439D-03

-.66625D-01
.15131D~02
-.61813D-05

CHECK FOR IDENTITY MATRIX

.10000D+01
.78937D~-12
.61704D-10

.43420D-15
.10000D+01
-.34639D-11

g
42 A&k A@adfﬂd7xuue¢
J//ﬁ/ﬁ /7@/@; .Aéwé‘

WEIGHT

1.0000000
1.0000000
1.0000000
1.0000000
1.0000000
1.0000000
1.0000000
1.0000000

.66891D+04
.40336D+04
.32010D+04
.24911D+04
.20003D+04
.15567D+04
.14941D+05-
.39952D+05

.74865D+05
.11071D+08
.19033D+10

.26439D-03
-.61813D~-05
.26083D-07

-.16495D-17
-.31794D-16
.10000D+01

Q;Saw

Mmffﬂ/i

= 3 KWATE =

Tuis 2% ppper Cueves
FiTs THS DATA Muce
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FUNCTION COEFFICIENTS

Ana/o;z &M&g efa;VMCKCﬁM) = 0.§869(5 + 02357/ (Agffo/p,@%/? [kcm])

.869190D+00 "4109017f25’(ﬂ¢'%”%&ﬁ9
.935911D+00
~.198750D-03
POINTS DERIVED FROM EQUATION
X Y YCALC DIFFERENCE  PERCENT DIF
81.78700 75.98000 76.08509 ~.10509 -.13832
63.51100 59.58000 59.50816 .07184 .12058
56.57770 53.25000 53.18468 .06532 .12266
49.91130 47.20000 47.08662 .11338 .24021
44.72500 42.20000 42.33025 -.13025 ~.30865
39.45530 37.46000 37.48645 ~.02645 -.07060
122.23530 112.31000 112.30095 .00905 .00805
199.87900 180.00000

179.99779 .00221 .00123
SUM OF SQUARES OF DIFFERENCES

.510794D-01
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' ey
3~ )3*‘)/ﬂ The ‘}mn ,001“]’/1%. hod o CLWC,]QM o a chaZ\
/Ztmé, (N s AZQ//) ;Af/l V}Ojau:ﬁy\;_ Fs NPLC 1
Qﬂ} Ua;('ﬂ\ ’/0 /,/ﬂc/ %ﬂ/wuq/ N Areoe S — Densitometer DCV 10.0 .0001 402 RKCPM 1
Y cwtr. tpa® gene it Londesion (o (0ce ) bud- Barometer DCV  10.0  .0001 100 PSIa 1
] i kﬂ%‘«_ Tensiometer 4 . DCv  10.0 .0001 104 PSIg 1
/bnz wika Mi/:@ coma Thiongd ~ /’4&(«; ‘ Tensiometer 5 DCV  10.0 ° .0001 105  psIg 1
y ¥SI Temperature 8 OHM leb .01 207 °C 2
AW U
¢uvep 1.56817e-7
YSI Temperature 9 OHM le5 .01 208 °C 2
S \7, 7[@ Mﬁkj}{/ Wj 'ié]s.'sgl7e-7 t 10 OHM le5 01 209 C 2
7 _ emperature e . 9 °
g’“& ﬂ/ﬂ@ 72-57’@ e 1.56817e-7
YSI Temperature300 OHM le5 .01 300 ‘C 2
1.05174e-7 \
YSI Temperature30l OHM leb .01 301 °C 2
1.06893e-7
YSI Temperature302 OHM le5 .01 302 °C 2
. - 1.05810e-7
TesT G Motion Fice , Teste. mor " AND X position pov. 100 .01 100 Inches 1o
osition . nches
Con FiGyrRATION F((,F y 7557'6 CFG" A,QE _-g ________________ KA KA KA KKK KKK ok Kk ok Kk ok e ok ko ok ok o
ATHEHED TO Focowine PA6e . it
, Channel label DMM DMM DMM Relay Eng. EQ
Momon e Defvss mre Devs: mmese o
SAMALE CocaTioNS. CowFIGuRATIoN) Fies O . Func. Range Resol. Numbers Units Typ:
CONTAWS THE SENSOR [INFoLMATION FoR . g‘q‘jaﬁ;gz types: v - x
CHAMVEC /l/umhm /mcamfm ﬁw\ DMM Furegon }g} 1 -~ Linear....... Y = } * X + K2
2 - Thermistor... ¥ = 1 (K1 + K2 * Ln(X) + K3 * Ln(X)~3 ) - 273
(such aa ohms or Yo /43\ aud MW unihs. 10- Linear....... Y = (X -Kl) 10/ (K2 - KI) (X position = I
1ll~ Linear....... Y= (X-K1l) * 10 / (K2 - K1) (Y position - 1

END 6F PRpdic é/wﬂf/ )_z?;;,l%

\
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%m wlo 7578 |

72557'(0 Metior Faf TEsto. mor" AND

Con FibuMTior Fice , TEST6.CEG", ARE

ATHAcHe) TO Foccowtn 6 PACE .

Momion Fiee  Defwss tHe Devss TOMETER

RAMMALE CocATIon S, ComEl6uvlATIaY Flos
CONTAWS. THGC. SENSEL INVFORMATION FokR
G/H"A/V.b'e(- /VUA«LF/\. [Ihcarz"ma'ﬁ)*/\. DMM FUA/CGOA)

(such aa ohms or Vo Hs ) OMJM(&? uniks.
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PL.C 1

ensitometer DCV 10.0 .0001 402 KCPM 1 200.00 0.00 0
arometer DCV 10.0 .0001 100 PSIa 1 2.4 -3 0
ensiometer 4 . - Dbcv 10.0° .0001 104 PSIg 1 -.8 1 0
ansiometer 5 DCV 10.0 .0001 105 PSIg 1 -.8 1. 0
SI Temperature 8 OHM le5 .01 207 °C 2 1.0295e-3 2.3908e-4
.56817e-7

3I Temperature 9 OHM le5 .01 208 °C 2 1.0295e-3 2.3908e-4
.56817e=-7

3I Temperature 10 OHM le5 .01 209 °C 2 1.0295e-3 2.3908e-4
.56817e~7

3I Temperature300 OHM leb .01 300 °C 2 8.1289%e-4 2.6963e-4
,05174e-7 ‘

31 Temperature301 OHM leb .01 301 °C 2 8.3920e-4 2.678le-4
.06893e-7

3 I Temperature302 OHM le5 .01 302 ‘C 2 8.0865e~-4 2.702%e-4
05810e-7

position DCV 10.0 .01 400 Inches 10 0.0582 2.4685 0
position DCV 10.0 .01 401 Inches 11 6.2669 3.8480 0
__________________ Kok ek ok ke ko gk ok ok ok ke ke ok ke ke ke ok ok ok ok ke ok e ok ok K ok ok ok Tk ko ok ok ok e ok ok ok K ok ok ke ok ko ok ok gk ok ok Kk ok % ok ke % ok e %k ok ok
¢k kkkkkk

.annel label DMM DMM DMM Relay Eng. EQ. K1 . K2

t
Func. Range Resol. Numbers Units Type

uation types:

None......... Y =X
- Linear....... Y =KL * X + K2
- Thermistor... ¥ = 1/(K1 + K2 * Ln(X) + K3 * Ln(X)*3 ) - 273.15
|~ Linear....... Y= (X~ K1) * 10 / (K2 - K1) (X position - No more than one of these)
- Linear....... Y= (X-Kl) * 10 / (K2 - K1) (¥ position - No more than one of these)

) oF PRodic éfuﬁéy@ 35039
| e

&= . . o
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N

DWELL TIME = 15
- NPLC 800

5.000

5.000
10.000
15.500
16.500
17.500
18.500
19.500
20.500

15.500

16.500
17.500
18.500
19.500
20.500

15.500"

16.500
17.500
18.500
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17.700 S
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17.700 h.s
17.700 LSS N
187700 ©.5 N5
18.700 [.S
18.700 2.5
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20.700 O5 G.S
20.700 LS
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20.700 5.5
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Pages ‘_ through [}_j of this'Scienlific Notebook were reviewed for S )
compliance with QAP-001 in response to Corrective Action Request 94- ; !
02. Corrections and clarifications were made as appropriate. In some T ‘!
cases, the date of a change will reflect the date of this review rather than ‘
the date of the original Scientific Notebook entry. Z [
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Data taken: 02-19-1990 17:59:45

Tensiometer 1
Tensiometer 2
Tensiometer 3
Tensiometer 4
Tensiometer 5

-0.0335 PSIg
-0.0169 PSIg
0.0078 PSIg
-0.0059 PSIg
-0.0189 PSIg

vos cetsb. ﬂmf?“

Data taken; 02-19-1990 18:02:24

Tensiometer 1
Tensiometer 2
Tensiometer 3
Tensiometer 4
Tensiometer 5

-0.7292 PSIg
-0.7243 PSIg
-0.7019 PSIg
-0.7148 PSIg
-0.7255 PSIg

Data taken: 02-19-1990 18:04:53

Tensiometer 1
Tensiometer 2
Tensiometer 3
Tensiometer 4
Tensiometer 5

-1.3203 PSIg
-1.3219 PSIg
-1.3013 PSIg
-1.3141 PSIg
-1.3230 PSIg

Data taken: 02-19-1990 18:06:25

Tensiometer 1
Tensiometer 2
Tensiometer 3
Tensiometer 4
Tensiometer 5

~1.7099 PSIg
-1.7098 PSIg
-1.6901 PSIg
-1.7029 PSIg
-1.7109 PSIg

Data taken: 02-19-1990 18:08:44

Tensiometer 1
Tensiometer 2
Tensiometer 3
Tensiometer 4
Tensiometer 5

-2.5171 PSIg
-2.5202 PSIg
-2.5023 PSIg
-2.5155 PSIg
-2.5217 PSIg

Data taken: 02-19-19%0 18:10:39

Tensiometer 1
Tensiometer 2
Tensiometer 3
Tensiometer 4
Tensiometer 5

-3.6692 PSIg
-3.6677 PSIg
-3.6520 PSIg
-3.6652 PSIg
-3.6699 PSIg

Data taken: 02-19-1990 18:11:56

Tensiometer 1
Tensiometer 2
Tensiometer 3
Tensiometer 4
Tensiometer 5

-4.9612 PSIg
-4.9664 PSIg
-4.9532 PSIg
-4.9645 PSIg
-4.9688 PSIg

Data taken: 02-19-1990 18:14:35

Tensiometer 1
Tensiometer 2
Tensiometer 3
Tensiometer 4
Tensiometer 5

-0.0263 PSIg
-0.0170 PSIg
0.0077 PSIg
-0.0061 PSIg
-0.0189 PSIg
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90.1394 °C  -0.0511 °C
90.2073 °C  -0.0032
. 90.2250 °C | 0.0774
| 60.2484 °C | 0.0146
- 90.1931 °C  0.0036
90.1206 °C  -0.0001
90.1043 °C .
90.2455 °C  0.0393 °
90.2439 °C  -0.0736 °C
90.1914 °C  0.0894 °C
90.1596 °C  0.0410 °C
90.1690
90.2102
90.2076
90.1938
90.2484
90.2752

30.9256 °C 60.8192 *
30,9850 °C  60.8762
C, 60.9154

'] YSI Temperature 1 11.6074 °C

b YSI Temperature 2 11.6584 °C

i YSI Temperature 3 11.7487 °C
- YSI Temperature 4  11.6835 °C °
1 YSI Temperature 5 11.6558 °g 30.9769 °

C

C

Tolelol
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Qann

C! 609152

C 60.8747
31.0002 °C  60.8477
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ana

YSI Temperature 6  11.6878 °
YSI Temperature 7 11.7236 ° 60.8454
1 YSI Temperature 8§  11.7024 ° . 60.9134

YSI Temperature 9 11.6222 °C 30.9692 °C  60.8658
YSI Temperature 10 11.7062 60.8977
-+ YSI Temperature 11 11.7466 60.8898

YSI Temperature 12 60.8896
i YSI Temperature 13 60.9262
1 YSI Temperature 14  11.7856 60.8959
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. YSI Temperature 15 .

|1 YSI Temperature 16 %ggg(l)

~--+ YSI Temperature 17 60.9314
YSI Temperature 18 11.6907 60.8657 90.2373

YSI Temperature 19  11.6931

| 60.8803 90.2060 -
-y YSITemperature 20 117313 °C 60.0482 90.2845 00175 “C
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Seade | Fadraes Ay L OwiTs ar | Fedssiele,

4N

o T"ﬁ/l’VD' 'a’TV S‘J AND. ..Df:‘/b-;,ﬂr ek,

TESTI. CFG
NPLC 1 ’ ’
Densitometer pey - 10.0 0001 402 Relsat 1 34,375 -§8.75 0
Barometer pev 0.0 .0001 100 Psla T 2.4 -3 ]
Tensiometer 1 pev 10,0 0001 101 PSlg 1 -.8 ! ]
Tensiometer 2~ DCV 10,0  .0001 102 PSIg 1 -8 i 0
Tensiometer 3 - DGV 10.0  .000t 103 PSIg 1 -8 1 0
Tensiometer 4: . DLV 10.0 L0001 104 psig T -8 i 0
Tensiometer 5 pev - 10.0 L0001 105 PSIg 1 -8 1 0
YSI Temperature 1 OHM  1e5 1 200 ‘C 2 1.0295e-3  2,3908e-4 1.56817e-7
“ YSI Temperature 2 OHM ~ 1e5 .0 201 C 2 1.0295e-3 2.3908e-4  1.56817e-7
K Y$I Temperature 3 "OHM 1e5 .01 202 *C 2 1.0295e-3 2.3908e-4 1.56817e-7
©YSI Temparature 4 OHM  1e5 01 203 "¢ 2 1.,0295e-3  2.3908e-4  1.56817e-7
YSI Temperature 5 OHM  1e5 N 204 ' ¢ 1.0295e-3  2,3908e-4 1.5§817e-7
Y$I Temperature 6§ OHH 1eb 01 205 'C 2 1.0295e-3  2.3908e-4  1,56817e-7 .
Y$I Temperature 7 OHM  1e5 0 206 ' 2 1.0295e-3  2,3908e-4 1,56817e-7
Y$I Temperature 8§ OHM  1el 01 207 C 2 1.0295e-3  2.3908e-4  1.58817e-7
. Y81 Temperature 9. OHM 1e5 Q10 208 .°C 2 1:0205e-3  2.3908e-4 1.56817e-7
YST Temperature 10 CHM  1e5 01 209 ¢ .2 1.0295e-3 2.3908e-4 1.56817e-7
X position bey 10,0 .0t 400 . Inches 10 0.0582 2.4685 0
Y position S oY 10.0- 01 401 Inches 11 §.2669 3.8480 0
.............. J L {1l il | . ] JL i L I Lo
Channel label DMM DMM  DMM ° Relay Emg. EQ. ' KI k2 K3

. Func. Range Resal. MNumbers Units Type
Equation types: -

0 - None......... Y=

1 - Linear....... Yz KX+ K2

2 < Thermistor.., ¥ = 1/{Kt + K2 % Ln{X) + K3 * Ln{X)"3 ) - 273,15

10- Linear,...... Y = {X - K1) £ 10 / (K2 - K1) (X position - No more than one of these)
1= Linear....... Y= (X -Ki) %10/ (K2 - Kt} (Y position - No more than one of these)
~

ininn




RATE 3-3-90 M)
D@US TOMATEL t? AOiMG Pot, T/om- ok TASJ"_}Z_ v
1 mr. . M‘r
DWELL TIME = 30 1B = Zsec g
; NPLC 120 AVERMW6 " 11
B 5.000 -4.000 €— Df‘:“fs'm‘mﬁmek (p"s‘BT'M (X sé Y Caozos.) =
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