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The Boorum & Pease® Quality Guarantee

The materials and craftsmanship that went into this product are of the finest quality. The pages
are thread sewn, meaning they’re 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. If, at any time during normal use, this product does not perform to your
expectations, we will replace it free of charge. Simply write to us:

Boorum & Pease Company
71 Clinton Road, Garden City, NY 11530
Attn: Marketing Services
Any correspondence should include the code number printed at the bottom of this page as well as
.the book title stamped at the bottom of the spine.
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One Good Book Deserves Many Others.

Look for the complete line of Boorum & Pease ® Columnar, Journal, and Record books. Custom-
designed books also available by special order. For more information about our Customized
Book Program, contact your office products dealer. See back cover for other books in this series.
Made in U.S.A.
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Specialists in
Temperaturée Measurement

Certificate of Calibration

TEST NUMBER 77244

RdF P/N: 27070-1/27092

Serial No: SEE BELOW Customer:: SOUTHWEST RESEARCH

INSITIUTION
Range 70°F Calibration Item No.: N/A

AS FOUND CONDITION: INTOLERANCE ~ AS LEFT CONDITION: IN TOLERANCE
PO#: X852458S HUMIDITY: 21%

CAL DATE 02/08/00 TEMPERATURE: 72°F

NEXT RECOMMENDED DUE DATE: 02/08/01

CALIBRATION DATA

S/N. NO. 70°F
00022886 3.58
00022887 3.59
00022888 3.56
00022889 3.55
00022890 3.58
00022891 3.60
00022892 3.58
00022893 3.60
RdF Corporation .

)

23 Elm Avenue  Hudson, New Hampsnios 23055

T sensor@rdicorp.com

1SO 9001 CERTIFIED COMPANY

S

250 Tel (800) 445-8387 805 382 5:55 ~azPaged af2 .o

19

o ——————

R ———

e ————— S

(USRS

RdF Corporation certifies that the articles identified below have been manufactured.
inspected and/or tested under controlled conditions in compliance with the applicable

specifications and drawings. Calibration instruments used at RdF are traceable to N.I.S.T.

. - Keithley Mulitmeter Item # 2351

RdF Equipment Used for Calibration | NIST Trace No, CalDate | Cal due

QA-02606-R-17332 02/24/99 02/24/00

V\ Certified by: k&\m )

Date: 03/03/00

- S

i RdF Corporation
3 Zim Avenue  Hudson. New Hampshire 03051-0490 Tei- (800; 445-8367 (5031 882-5195 Fax: 1603; 882-5925
INTERNET: sensor@rdfcorp.com P égei ngvzh i
ISO 9001 CERTIFIED COMPANY

2
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RdF Corporation

23 Elm Avenue

Hudson, New Hampshire 03051-0499
Tele: (603) 882-5195 1-800-445-8367

Specialists in
Temperature Measurement

Q-116-08 REV A

— Fax: (603) 882-6925
‘__,_____ 150 9001 CERTIFIED E-mail: sensor@rdfcorp.com
CERTIFICATE OF CONFORMANCE —— \
[
' — MICRO-FOIL™ HEAT FLUX SEN
CUSTOMER: SOUTHWEST RESEARCH INSTITUTE - SOR
S CALIBRATION
:  X852458S :
P.0. NUMBER e : RF PART NO. 27092
RdF SALES ORDER: 77244 o SERIAL NO. 0002 G
RdF Corporation certifies that the articles identified below have been manufactured, inspected et e
and/or tested under controlled conditions in compliance with the applicable specifications and ! HEAT FLUX SENSOR:
; ibration instruments used at RdF are traceable to NLS.T. e .
drawings. Calibration , Output at 70°F:____ 3D g BYBTU/ 2 hr
ITEM orTyY DESCRIPTION ' Polarity: (For heat flow into the surface)
e — White - Positive (+)
1 2 27092 Red - Negative (-)
HEAT FLUX SENSOR s
S/N: 00022886 THRU 00022889 Temperature Multiplication Factor: See Atlached Graph
00022893 .
00022890 THRU *Thermal Resistance: 00l *FIBTUSE e (Typ)
2 1 LOT CHARGE FOR CERTIFICATE OF CALIBRATION *Heat Capacity: N-03 BTUAE biF (Typ)

Response Time: 060 sec (62% response to step function) {Typ)

—— ———————

[ — THERMOCOQUPLE:

[ — ANSITYPE MATERIAL POLARITY COLOR
K Chromel Pos. (+) Yeflow

FE— Alumel Neg. (-) Red

S— Output per ANSI MC96.1-1975 and NBS Monograph 125

*Thermal resistance is the temperature difference between the front surface and rear mounting
surface of the sensor per unit of heat flow through the sensor. Heat capacity is the amount of
heat required to raise the mean temperature of the sensor 1°F. Typical values of these two

properties are given primarily to indicate sensor capabilities and are required for heat flow
calculations only in very rare instances.

—— BTl e reo

S — : dF Corporation
Specialists in Temperature Measurement

RdF Quality Assurance Representative et

Q-330A REV.G 11/96

RdF Corporation
23 Elm Avenue Hudson, New Hampsnire 03051-0490  Tel: (800 445-8367 (603) 882-5195 Fax: :603) 882-6925
INTERNET. sensor@rafcorp.com .
ISO 9001 CERTIFIED COMPANY o
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RdF Corporation Q-116-08 REV A

23 Elm Avenue

Hudson, New Hampshire 03051-0490
Tele: (603) 882-5195 1-800-445-8367
Fax: (603) 882-6925

1SO 9001 CERTIFIED E-mail: sensor@rdfcorp.com

MICRO-FOIL™ HEAT FLUX SENSOR

CALIBRATION

RdF PART NO. 27092

SERIAL NO. Yo o D) VA

HEAT FLUX SENSOR:
Output at 70— 337 uYBTU/ 12 hr
Polarity: (For heat flow into the surface)

White - Positive (+)
Red - Negative (-)

Temperature Multiplication Factor: See Attached Graph

*Thermal Resistance: foXlo)) F/BTURE hr (Typ)

*Heat Capacity: Nn-03 BTUAZ heF  (Typ)

Response Time: 060 sec (62% response to step function) (Typ)

THERMOCOUPLE:
ANSI TYPE MATERIAL POLARITY COLOR
K Chromel Pos. (+) Yellow
Alumel Neg. (-} Red

Output per ANSI MC96.1-1875 and NBS Monograph 125

*Thermal resistance is the temperature difference between the front surface and rear mounting
surface of the sensor per unit of heat flow through the sensor. Heat capacity is the amount of
heat required to raise the mean temperature of the sensor 1°F, Typical values of these two
properties are given primarily to indicate sensor capabilities and are required for heat flow
calculations only in very rare instances.

BY:gDy § y \G/Lf/ DATE: J-§-0O

dF Corporation
Specialists in Temperature Measurement

RdF Corporation Q-116-08 REV A

23 Elm Avenue

Hudson, New Hampshire 03051-0490
Tele: (603) 882-5195 1-800-445-8367
Fax: (603) 882-6925

1SO 9001 CERTIFIED E-mail: sensor@rdfcorp.com

MICRO-FOIL™ HEAT FLUX SENSOR

CALIBRATION

RdF PART NO. 27092

SERIAL NO. A002Q IREE

HEAT FLUX SENSOR:
Output at 70°F: .- A uYBTU/ £ hr
Polarity: (For heat flow into the surface)

White - Positive (+)
Red - Negative (-)

Temperature Multiplication Factor: See Aftached Graph

*Thermal Resistance: 00l *EBTURE hr (Typ)

*Heat Capacity: 0-03 BTUAE hi’F (Typ)

Response Time: 2X1/%) sec (62% response to step function) (Typ)

o THERMOCOUPLE:
ANSI TYPE MATERIAL POLARITY COLOR
K Chromel Pos. (+) Yeliow
Alumel Neg. (-) Red

Output per ANSI MC96.1-1975 and NBS Monograph 125

*Thermal resistance is the temperature difference between the front surface and rear mounting
surface of the sensor per unit of heat flow through the sensor. Heat capacity is the amount of
heat required to raise the mean temperature of the sensor t°F. Typical values of these two
properties are given primarily to indicate sensor capabilities and are required for heat flow
caiculations only in very rare instances.

BY: @MC&A}/ DATE. - §-0O0

dF Corporation
Specialists in Temperature Measurement
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Q-116-08 REV A

W
RdF Corporation Q-116-08 REV A RdF Corporation
23 Elm Avenue A e T 23 Elm Avenue
Hudson, New Hampshire 03051-0490 Hudson, New Hampshire 03051-0490
Tele: (603) 882-5195 1-800-445-8367 S Tele: (603) B82-5195  1-800-445-8367
Fax: (603) 882-6925 ) Fax: (603) 882-6925
IS0 9001 CERTIFIED £ sensor@rdfoorp.coin 150 9001 CERTIFIED & it sensor@rdcorp.com
e
et
MICRO-FOIL™ HEAT FLUX SENSOR MICRO-FOIL™ HEAT FLUX SENSOR
e
CALIBRATION CALIBRATION
———
RAF PART NO, 27092 RdF PART NO. 27092
g T
SERIAL NO. sTeloP) Q%? SERIAL NO. {S()OQ,QWO
- w
HEAT FLUX SENSOR: — HEAT FLUX SENSOR:
Output at 70°F;__ GB35 uYBTUI £ hr . . Output at 703 SF WVBTU/ 2 hr
Polarity: (For heat flow into the surface) — Polarity: (For heat flow into the surface)
White - Positive (+) White - Positive (+)
Red - Negative (-) R Red - Negative (-)
Temperature Multiplication Factor: See Attached Graph Temperature Multiplication Factor: See Attached Graph
*Thermal Resistance: ____(3°()/ °FBTUAE hr (Typ) S *Thermal Resistance: ___ (30} SEBTUME hr (Typ)
*Heat Capacity: 0n-03 BTUA hi’F  (Typ) I *Heat Capacity: N-03 BTUAC helF  (Typ)
Response Time: 0G0 sec (62% response o step function) (T ¥p) . Response Time: 060 sec (62% response to step function) (Typ)
THERMOCOUPLE: o THERMOCOUPLE:
ANSI TYPE MATERIAL POLARITY COLOR - ANSI TYPE MATERIAL POLARITY COLOR
K Chromel Pos. {(+) Yeliow K Chromel Pos. (+) Yellow
Alumel Neg. (-) Red o Alume! Neg. (-) Red
Output per ANSI MC96.1-1975 and NBS Monograph 125 B Output per ANSI MC96.1-1975 and NBS Monograph 125
“Thermal resistance is the temperature difference between the front surface and rear mounting M

surface of the sensor per unit of heat flow through the sensor. Heat capacity is the amount of

“Thermat resistance is the temperature difference between the front surface and rear mounting
surface of the sensor per unit of heat fiow through the sensor. Heat capacity is the amount of
heat required to raise the mean temperature of the sensor 1°F. Typical values of these two
properties are given primarily to indicate sensor capabilities and are required for heat flow
calculations only in very rare instances.

BY: @M Cu-f‘/ DATE:

2-§5-00

df Corporation
Specialists in Temperature Measurement

heat required to raise the mean temperature of the sensor 1°F. Typical values of these two
properties are given primarily to indicate sensor capabilities and are required for heat flow

calculations only in very rare instances. e
e

BY: @W DATE:__ 2-§-00
4 e
4dF Corporation E——
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RdF Corporation Q-116-08 REV A

23 Elm Avenue ( Q-116-12REV E )
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27

Tele: (603) 882-5195  1-800-445-8367

RdF Corporation Q-116-08 REV A
23 Eim Averue COTIE1ZREVAD
Hudson, New Hampshire 03051-0490

Fax: (603) 882-6925
Tele: (603) 882-5195 1-800-445-8367 1SO 9001 CERTIFIED Ef’r’; ai(,: se)nsor@rdfmm com S
Fax: (603) 882-6925 T — e
1SO 9001 CERTIFIED E-mail: sensor@rdfcorp.com ; e
R MICRO-FOIL™ HEAT FLUX SENSOR o
MICRO-FOIL™ HEAT FLUX SENSOR T T caLBRATION
CALIBRATION — RdF PART NO. 27092 -
RdF PART NO. 270 72 — SERIAL NO. G002 IR o
SERIAL NO. QO0AIRY —_—
O HEAT FLUX SENSOR: T
HEAT FLUX SENSOR: : Output at 70°F: 355 uVBTU/ 82 hr o
A ——
, —
Output at 70°F: 3 &0 WYBTUI f* hr ; Polarity: (For heat flow into the surface) -
| White - Positive (+
Polarity: (For heat flow into the surface) : Rede- Negasti\lr\:: E_))
White - Positive (+) ) “"‘L.-—
Red - Negative (-) Temperature Multiplication Factor: See Attached Graph ———
Temperature Multiplication Factor: See Aftached Graph | *Thermal Resistance: foX0sYi SEBTUAE hr (Typ) —
S | :
“Thermal Resistance: oXloY *F/IBTURE hr (Typ) ‘ *Heat Capacity: n-03 BTUAZ hePF (Typ) —
"Heat Capacity: 003 BTUAE he’F  (Typ) Response Time: 5.0, sec (62% response to step function) (Typ)
Response Time: OGO sec (62% response to step function) (Typ) ; —————
2 THERMOCOUPLE:
THERMOCOUPLE: ANSI TYPE MATERIAL POLARMTY COLOR
ANSI TYPE MATERIAL POLARITY COLOR K rome! e Fellow
K Chromel Pos. (+) Yellow = - e s——
Alumel Neg. (-} Red Output per ANSI MC96.1-1975 and NBS Monograph 125
Output per ANSI MC96.1-1975 and NBS Monograph 125
“Thermal resistance is the temperature difference between the front surface and rear mounting
. . ) . " surface of the sensor per unit of heat flow through the sensor. Heat capacity is the amount of T
“Thermal resistance is the temperature difference between the front surface and rear mounting : heat required to raise the mean temperature of the sensor 1°F. Typical values of these two
surface of the sensor per unit of heat flow through the sensor. Heat capacity is the amount of properties are given primarily to indicate sensor capabilities and are required for heat flow e
heat required to raise the mean temperature of the sensor 1°F. Typical values of these two calculations only in very rare instances.
properties are given primarily to indicate sensor capabilities and are required for heat flow —————
caiculations only in very rare instances. - _ y
ISR ==Y e 2820 —
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RdF Corporation Q-116-08 REV A e \’——-—'—"‘"“"4 & X oxeoo
23 Eim Avenue Q612 REVAS S g3zl )
Hudson, New Hampshire 03051-0490 ————— T § © OB b
Tele: (803) 882-5195 1.800-445-8367 p— w S T . ===
Fax: (603) 882-6925 e —— . . N D ccooo| ]
18O 9001 CERTIFIED E-mail: sensor@rdfcorp.com —— g T TTTv7%7v vy 1114 -+
W. g kX _] L4
E,__._————-—-"" & R o
MICRO-FOIL™ HEAT FLUX SENSOR e % ] =
f
w!
CALIBRATION — E SR S S z
o ~—a -
RdF PART NO. 27092 — = g S—
14 — .
SERIAL NO. 6O0A RT3 _t 8 - 11T "H "1 -4
' m w ] -] T — - = J
HEAT FLUX SENSOR: — & § —_— ] ; 1
————y DG g
Output at 70°F; ( 3éo pVBTU/ﬂ2 hr E E)J I B Et e S B , ] R N
FE | : w I T T
Polarity: (For heat flow into the surface) 5 o 1T R S 4 1
White - Positive (+) U 5 4 T 2 B — ] S NN B S SRR N P | §
Red - Negative (-) O -~ 8 e
—— Lo 8g 3.8
- S — N L o£e3n
Temperature Multiplication Factor: See Attached Graph i = ’5 o T &35 g8 8 e
| < ] 11 — - 4 5 gi8¢
*Thermal Resistance: o0l °F/BTUAE hr (Typ) " ] w S N S E 8exzd
I z ERGEEE SR | § 8 k3 §
SR -
. e o B,
*Heat Capacity: 003 BTUAE hi’F  (Typ) j 8’ 8 ° lé" s g bt Q
) ) | < 1 — - s +--— w x
Response Time: . sec (62% response to step function) (Typ) i LOl'- (&) = s F ;
el — — - g2 | 1A 17
THERMOCOUPLE: ) % g Y g
ANSITYPE MATERIAL POLARITY COLOR | = 1 T A1 '
S — - - - —
K Chromel Pos. (+) Yellow > i T, SR 4
Alumel Neg. (-) Red i & o1 L/ N 1
; oo -
Qutput per ANSI MC96.1-1975 and NBS Monograph 125 SO— (o] - e §
B e [ —_HV7~ T 1 T - ahatie e -+
*Thermal resistance is the temperature difference between the front surface and rear mounting SR E B I} R A B 1
surface of the sensor per unit of heat flow through the sensor. Heat capacity is the amount of : = 8 -
heat required to raise the mean temperature of the sensor 1%F. Typical values of these two t - R S SN I NG D S ?
properties are given primarily to indicate sensor capabilities and are required for heat flow I — -3 I T 7717
calculations only in very rare instances. _ c I D R -
S Z - — ] E S
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Data Grid
<101>HF-00022886 |-284.2810uVdc | 08:12:39.764 AM
<023HF-00022887 |-243.2360uVdc | 08:12:39.815 AM
<03>HF-00022888 |-284.0170uVdc | 08:12:39.866 AM
<04>HF-00022889 |-356.7370uVdc | 08:12:39.917 AM
<055HF-00022890 |335.2250uVdc | 08:12:39.967 AM
A06>HF-00022891 |259.4690uVdc | 08:12:40.018 AM
<07>HF-00022892 |299.1950uVdc | 08:12:40.069 AM
<08>HF-00022893 |321.8950uVdc | 08:12:40.120 AM
4095T-00022886 | 102.9720 C 08:12:40.170 AM
<4105T-00022887 . | 103.0760C 08:12:40.209 AM
4115700022888 | 102.1730C 08:12:40.248 AM
125700022889 | 102.6540 C 08:12:40.287 AM
4135700022890 | 12.34200C 08:12:40.326 AM
4145700022891 | 12.06900 C 08:12:40.365 AM
1557-00022892 | 12.11700C 08:12:40.404 AM
] <1165T-00022893  |9.912000C 08:12:40.443 AM

Data Grid

|

51.52800 C 08:12:40:484 AM

r§ 46.53700C 08:12:40.523 AM

206 >Themmocouple 3 | 100.1670C 08:12:40.564 AM
| 20z5Themocouple 4 | 100.9050C 08:12:40.603 AM
E <211 3Themocouple 5 |101.0700C 08:12:40.642 AM
212>Themocouple 6 |101.3770C 08:12:40.681 AM
1 301 sThemocouple 7 | 10.80700C 08:12:40.721 AM
1 302 5Thermocouple 8 | 10.77900C 08:12:40.760 AM
1206 5Themocouple 9 | 11.09900C 08:12:40.799 AM
| 1307 >Themocouple 10 | 11.20300C 08:12:40.838 AM
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SeE:

| 101 >HF-00022886 |-136.7290uVdc | 08:13:46.569 AM

‘ <102>HF-00022887 |-117.7250uVdc | 08:13:46.619 AM

1| 103>HF-00022888 |-142.2730uVdc | 08:13:46.671 AM

iz <104>HF-00022889 {-177.3790uVdc | 08:13:46.722 AM

<105>HF-00022890 | 165.8970uVdc | 08:13:46.773 AM

| <106>HF-00022891 | 130.5260 uVdc  |08:13:46.823 AM

<107>HF-00022892 | 151.5110uVdc | 08:13:46.874 AM
<108>HF-00022893 | 163.3890uVdc | 08:13:46.925 AM:,..

] 1097-00022886 | 58.85700 C 08:13:46.976 AM

1 <11057-00022887 | 58.98600 C 08:13:47.015 AM

J<111>7-00022888 | 58.32800 C 08:13:47.054 AM

112700022889 |58.68800 C 08:13:47.093 AM

'; 1133700022890 |7.237000 C 08:13:47.132 AM

1145700022891 | 7.024000 C 08:13:47.171 AM

1 <115>1-00022892 | 7.050000 C 08:13:47.210 AM
11 <116>7-00022893 | 4.697000 C 08:13:47.248 AM

Data Grid

Adl1d] 2
hemocouple 1 | 35.28300C 08:13:47.289 AM

i
<2011

<202 >Themwcouple 2 |32.58800 C 08:13:47.328 AM

1 206 >Thermocouple 3 | 56.56300 C 08:13:47.367 AM
<207 >Thenmocouple 4 |57.29300 C 08: I3:47§%5’AM

§ <211>Themocouple 5 | 57.62100C 08:13:47.444 AM~
<212>Themocouple 6 |57.84600 C 08:13:47.483 AM
<301 >Themocouple 7 |6.273000 C 08:13:47.524 AM

1 <302 >Themocouple 8 |6.194000 C 08:13:47.563 AM

: dO&SI'henmcouple 9 16.167000C 08:13:47.602 AM

1 <507 >Themocouple 10 | 6.333000 C 08:13:47.641 AM
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Thermal Conductivity calculation using Fourier equation f—
Runs TSw_TC_1 -
—\ ) ) B
Sample = Topapah Spring welded tuff (lower lithophysal unit)
\_—-——4 o - e
——— Q=K(dT/dL) —
T ) where Q =heat transfer per unit area (W/Ft) -
——e Kt = thermal conductivity (W/m-K) J—
dT = temperature difference between bottom and top sensors (K)
T dL = distance between bottom and top sensors (m) o
S a— R wnm——
Sensor readings
e 1Serist no. Temp °C Correct Temp °K Heat flow mV Cal. constant Heat flow Convert to W/Ft| -~
i 2 2 | —
Temp mV/Btu/Ft*-Hr Btu/Ft*-Hr 1Btu/Hr=0293W|
T w———" 00022886 _ 103 95.75 368.95 284 3.58 79.33 23.24] —
00022887 103 95.75 368.95 243 3.59 67.69 19.83
T Srmmsso— —_— R . . e R
00022888 102 94.81 368.01 284 3.56 79.78 2337
e 900@89 103 95.75 368.95 357 3.55 100.56 29.47) —-
 ——— st
Top o
- 100022890 12 12.60 285.80 335 3.58 93.58 27.42| -
00022891 12 1260 285.80 259 36 71.94 21.08
00022392 12 12.60 285.80 299 3.58 83.52 2447
- |ooo22893 10 10.56 283.76 322 3.6 89.44 2621 —
= 24.39 WIFt’ 262.50 W/m® -
dT= 83.43 K —
d.= 0.5 Ft 0.15'm
Kys 0.479 £ 0.049 W/m-K —
et Tomgﬁature correction J—
L Serial no. Temp’C Temp°F Multiplication Correct
~ factor Temp °C -
e Bottom . _
00022886 103 217.4 0.94 85.75
00022887 103 217.4 0.94 95.75 e
—— 00022888 102 215.6 0.94 94.81 N
00022889 103 217.4 0.94 95.75
4\: Top -
. |ooo22890 12 53.6 1.02 12.60
‘4 00022891 12 53.6 1.02 12.60 P
. 00022862 12 53.6 1.02 12.60
j:] 00022963 10 50 1.02 10.56
—
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dT = temperature difference between bottom and top sensors (K)

Cal. constant
mV/Btu/Ft-Hr

3.58
3.59

3.56,
3.55

3.58
36

3.58
3.6

- TSw_TC 2
Thermal Conductivity calculation using Fourier equation
e Run = TSw_TC_ 2
Sample = Topapah Spring welded tuff (lower lithophysal unit)
Q=K(dT/dL)
. ‘where Q =heat transfer per unit area (W/Ft%)
Ky = thermal conductivity (W/m-K)
R dL = distance between bottom and top sensors (m)
iSensor readings » o
— 7171 1o Temp °C Correct Temp K Heat flow mV
Temp
Bottom
mersmes 00022886 ‘ 59, 55.93 329.13 137
00022887 » 59 55.93 329.13 118
100022888 58 54.97 328.17 142
oo | 00022889 59 55.93 329.13 177
Top ‘ »
s | 00022890 7 7.50 280.70 166
00022891 7 7.50 280.70 131
‘ 00022892 7 7.50 280.70 152
e 00022893 5 5.46 278.66 163
Q= 12.14 W/IFY
dT = 48.70:K
dL= 0.5 Ft
Ky = 0.409 * 0.042 W/m-K
Temperature correction
Serial no. Temp’C Temp°F Multiplication Correct
 — factor Temp °C
Bottom
00022886 59 138.2 0.96 65.93
e 100022887 59 138.2 0.96 55.93
00022888 58 136.4 0.96 54 97
00022889 59 138.2 0.96 55.93
Top | | | -
00022890 7 446 1.02 7.50
e |00022891 7 44.6 1.02 7.50
00022892 7 446 1.02 7.50
00022893 5 41 1.02 5.46

Heat flow
Btu/Ft*-Hr

38.27
32.87
39.89
49.86

46.37
36.39
42,46
45.28

130.64 W/m?

015 m

Convert to W/FH
1Btu/Hr = 0.293W

11.21

9.63]
11.69
1461

A

1359
10.66
12.44

13.27|
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<101 >HF-00022886

-82.88200 uVdc

49

07:12:13.168 AM

<102 >HF-00022887 |-70.47600 uVdc

07:12:13.220 AM

—-“\’______.._-4 Run =
e sample =

<103 >HF-00022888 |-86.31400 uVdc

07:12:13.271 AM

<104 >HF-00022889 |-108.7500 uVdc

07:12:13.323 AM

<105>HF-00022890 |{103.3390 uVdc

07:12:13.374 AM

<106 >HF-00022891

82.09000 uVdc

07:12:13.425 AM

<407 >HF-00022892 | 94.10000 uVdc

07:12:13.476 AM

A083HF-00022893 | 101.7550uVdc | 07:12:13.527 AM ————— |sensor readings ,
4095T-00022886 | 39.42800 C 07:12:13.578 AM ™ — |[Serialno. Temp °C CT‘::;‘
4105700022887 | 39.56200 C 07:12:13.617 AM o |gotiom
4115700022888 | 38.99700 C 07:12:13.656 AM ' 00022886 39.43 37.71
4125700022889 | 39.29200 C 07:12:13.694 AM 00022887 39.56 37.84
| 4135700022890 | 5.855000 C 07:12:13.733 AM 00022888 39.00 3729
: iy 00022889 39.29 37.58
4145700022891 | 5.669000 C 07:12:13.772 AM
41557-00022892 | 5.708000 C 07:12:13.811 AM Top _ .
41657-00022893 | 3.275000 C 07:12:13.850 AM 00022890 5.86 6.33
00022891 567 6.14
00022892 > 018
i i ™ BRaa N 00022893 3.28 3.70
i e LR R
| 201 5Themocouple 1| 27.29300C 07:12:13.890 AM Q= 7 47 WIFE
1 202 >Themocouple 2 |25.88500 C 07:12:13.929 AM’ dT = 32.02 K
1206 Themocouple 3 |37.36000C 07:12:13.968 AM = 0.5 Ft
| 07 5Themocouple 4 | 38.06800 C 07:12:14.007 AM K, = 0.383 +
§ 2115Themocouple 5 |38.42700C 07:12:14.046 AM
1<212Themocouple 6 |38.64600 C 07:12:14.085 AM T
_ emperature correction
A013Themocouple 7 | 5.563000 C 07:12:14.125 AM Serial no. Temp°C  TempF
| 302 Themocouple 8 |5.081000C 07:12:14.164 AM -
2 ] 306Themmocouple 9 | 4.827000 C 07:12:14.204 AM ’ Bottom
J075Themocouple 10 | 4.965000 C 07:12:14.243 AM 00022886 3943 102.97
00022887 39.56 103.21
00022888 39.00 102.19
“"";\“ 00022889 39.29 102.73
S S
. |Top
M\"\ 00022890 5.86 42.54
(,(/Nﬂotm% ( (,\,QWLCUJ §w Tl e . 3 | 00022891 5.67 42.20
100022892 571 42.27
o ‘p 1 Gq . ‘/ﬂ 00022893 3.28 37.90
B

TSw_TC_3

Thermal Conductivity calculation using Fourier equation

Topapah Spring welded tuff (lower lithophysal unit)

Q=K(dT/dL)

where

TSw TC 3
Q =heat transfer per unit area (W/th)
Kt = thermal conductivity (W/m-K)
dT = temperature difference between bottom and top sensors (K)
dL = distance between bottom and top sensors (m)
Temp °K Heat flow mV Cal. constant Heat flow Convert to W/F?
mV/Btu/F-Hr Btu/Ft*-Hr 1Btu/Hr = 0.293W
310.91 82.88 3.58 23.15 6.78
311.04 70.48 3.59 19.63 575
310.49 86.31 3.56 2425 7.10
310.78 108.75 3.55 30.63 8.98
279.53 103.34 3.58 28.87 8.46
279.34 82.09 3.6 22.80 6.68
279.38 94.10 3.58 26.28 7.70
276.90 101.76 3.6 28.27 8.28
80.38 Wim®
0.15 m
0.040 W/m-K
Multiplication Correct
factor Temp °C
0.97 37.71
0.97 37.84
0.97 37.29
0.97 37.58
1.02 6.33
1.02 6.14
1.02 6.18
1.02 3.70

B ——
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Data

S\La- %,.J,, ’(’o ’\/(ﬂcv\—\gk;z LO;,_,;t:;)

BN rvos mu I

Grid

1 401>HF-00022886 |-196.3840uVdc | 07:34:57.669 AM

1} 102 5HF-00022887 |-162.2010uVdc | 07:34:57.720 AM

(Mednt. 4 de— 5%

1 403HF-00022888 |-190.1810uVdc | 07:34:57.771 AM

(oclee merc{o

<104:>HF-00022889 |-244.5560uVdc | 07:34:57.823 AM

»DMM ppll) To Top el plz. S5t

] 405:HF-000228%0 226.2110uVdc | 07:34:57.874 AM

<406>HF-00022891 |176.1910uVdc | 07:34:57.925 AM

<07:HF-00022892 |203.2460uVdc  |07:34:57.976 AM

<08:HF-00022893 |217.2360uVdc | 07:34:58.026 AM

<A0957-00022886 |77.12500C 07:34:58.077 AM

1105700022887 | 77.20600 C

07:34.58.116 AM

<117-00022888 | 76.40500C 07:34:58.155 AM

4123700022889 | 76.82700 C 07:34:58.194 AM

!
&

]

- —
- S FZD - 20 i ;
3-24-00 2
0325 v
f"lu;,& Ve#‘z-v}/n/ U)C) LAJ §’W\(f QOO V—Q
{“""""""“"1"'&“’ ot ohown o Solle
Doqn. Dete. 15 seed o thgﬂz
Z{oﬁ 6:@ Wand +sw.te. Y. yls. v
] tow _tec- Y gy also s s o
= ol peses

N

.

<1357-00022890 | 9.350000 C 07:34:58.233 AM
<114>7-00022891 | 9.096000 C 07:34:58.272 AM
4157-00022892 |9.128000C 07:34:58.311 AM
<116>T-00022893 | 6.813000C 07:34:58.350 AM

<201 Themocouple 1 |41.49000 C 07:34:58.391 AM

| <202>Themocouple 2 |38.01200C 07:34:58.430 AM
giﬁ 206>Themocouple ¥ § 74.55900 C 07:34:58.468 AM
<207 Themogouple 4 | 75.26200 C 07:34:58.507 AM
211 Themocouple 5 |75.46700 C 07:34:58.546 AM
<212 >Themmocouple 6 |75.77100C 07:34:58.585 AM
301 Thermocouple 7 | 8.905000 C 07:34:58.625 AM
302 >Themocouple 8 |8.084000 C 07:34:58.664 AM
306>Themocouple 9 |7.837000 C 07:34:58.703 AM
307 Themocouple 10 | 7.906000 C 07:34:58.742 AM
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Tsw_TC 4

Thermal Conductivity calculation using Fourier equation
Run = TSw_TC_4
Sample = Topapah Spring welded tuff (lower lithophysal unit)

Q=Ky(dT/dL)

where Q =heat transfer per unit area (W/Ft%)
Ky = thermal conductivity (W/m-K)
dT = temperature difference between bottom and top sensors (K)
dL = distance between bottom and top sensors (m)

Sensor readings

Serial no. Temp °C Correct Temp °K Heat flow mV Cal. constant Heat flow
' Temp mV/Btu/FE-Hr Btu/Ft-Hr
Bottom : .
00022886 77.13 72.38 345.58 196.38 3.58 54.86
00022887 77.21 72.46 34566 162.20 3.59 45.18
00022888 76.41 71.70 344,90 190.18 3.56 53.42
00022889 76.83 72.10 345.30 244 .56 3.55 68.89
Top -
00022890 9.35 9.89 283.09 22621 3.58 63.19
00022891 9.91 10.46 283.66 176.19 3.6 48.94
00022892 9.13 9.67 282.87 203.25 3.58 56.77
00022893 6.81 7.30 280.50 217.24 3.6 60.34
Q= . 16.54 W/Ff 178.04 Wim?
dT= 62.83 K :
dL = 0.5 Ft 0.15 m
Ky = 0432 £ 0.044 W/im-K
Temperature correction
Serial no. Temp°C Temp°  Multiplication Correct

factor Temp °C
Bottom
00022886 77.13 170.83 0.95 72.38
700022837 77.21 170.97 0.95V 72.46
00022888 76.41 169.53 0.95 71.70
00022889 76.83 170.29 0.95 72.10
Top
00022890 9.35 48.83 1.02 9.89
00022891 9.91 49.83 1.02 10.46
00022892 9.13 48.43 1.02 9.67

00022893 6.81 44.26 1.02 7.30

Convert to W/th
1Btu/Hr = 0.293W

16.07]
13.24
15.65
20.18

18.51
14.34)
16.63
17.68|

53

i TS5w .TC. S

Rock use D ~Topepeb Sprn 1wl b)) o1

Siae - Sore o

Al G on . .
/O,.m - Mone.

W atedsed, si@?ﬁ ~ 5%
l)vvwv&&ﬁww 5@'2,07.20‘—(,0

2% ‘
ﬁg«\. vv:z:u - 30 mjg)

& I ;.fu..u..l...'[)/cz&— S Sell

2,—?,7-005),'0
Foval Vg“,ﬂ,.:a> N haot S—/...,{, Sensevs '-Q
c V "
Dete 1o

56\0—@0 —__ M5 Exced -5:-—21/

Naned tow_+tc_ & xls.

™~




5%

5%

< 3’27'002;0 /L‘Irr\«va LM (Mid;.'_f T4 Tt g Jt
P - “\/
2-17-90 4\,00 YBRNWY, v‘(pv@\ ‘1.L>A):&c 58 v Q ?
/ O TSw_TC_S
|
Thermal Conductivity calculation using Fourier equation {
B ]  |run = TSw TC_5
| A01>HF-00022886 |-279.3980uVdc | 07:20:28.233 AM el
<102>HF-00022887 |-230.4340uVdc |07:20:28.284 AM T ———"""|Sample = Topapah Spring welded tuff (lower lithophysal unit) -
: |
<103>HF-00022888 |-266.8600uVdc |07:20:28.335 AM S Q=K (dT/dL) 1
<104 >HF-00022889 |-336.0170uVdc | 07:20:28.387 AM e e ' B
" <105>HF-00022890 |298.7990uVdc | 07:20:28.438 AM — where Q =heat transfer per unit area (W/Ft’) .
f <06>HF-00022891 |233.0740uVdc | 07:20:28.489 AM Ky = thermal conductivity (/- 1) |
; S dT = temperature difference between bottom and top sensors (K) -
‘} <107>HF-00022892 | 268.8400 uVdc 07:20:28.540 AM dL = distance between bottom and top sensors (m)
<108>HF-00022893 |287.7130uVdc | 07:20:28.590 AM e
: <1095T-00022886 | 101.6710C 07:20:28.641 AM - ~—————— [sensorreadings . |
| Seri Convert to W/Ft
b 4 2 } Serial no. Temp "C Correct Temp 'K Heat flow mV Cal. constant Heat flow
10700022687 | 101.7900C 07:20:28.680 AM — Temp MV/BHWFE-Hr BtwFE-Hr  1Btw/Hr = 0.293W
<111>7-00022888 100.8320C 07:20:28.719 AM Bottom
T 4125700022889 | 101.2620 C 07:20:28.758 AM 00022886 101.67 94 50 367.70 279.40 3.58 78.04 22.87
413700022890 | 13.93800 C 07:20:28.797 AM 00022887 101.79 94.62 367.82 230.43 3.59 64.19 18.81
z — — 00022888 100.83 93.72 366.92 266.86 3.56 74.96 21.96
<147-00022691 | 13.64500C 07:20:28.836 AM 00022889 10126 9412 367.32 336.02 3.55 94.65 27.73
<115>T-00022892 13.68100 C 07:20:28.875 AM 7
41637-00022893 | 11.43900C 07:20:28.914 AM Top
. 00022890 1394  14.26 287.46 298.80 3.58 83.46 24.45
l o o 00022891 13.65 13.96 287.16 233.07 36 64.74 18.97
e L i i 00022892 13.68 14.00 287.20 268.84 3.58 75.09 22.00
| 201>Themocouple 1 |52.29200C 07:20:28.955 AM 00022893 11.44 11.73 284.93 287.71 3.6 79.92 23.42
<202 3Themocouple 2 |47.45200 C 07:20:28.994 AM 2 W/m?
| <206 >Themmocouple 3 {98.74600 C 07:20:29.033 AM dQT=- 2532 \:(WH 242.48
<207 >Themmocouple 4 |99.41400C 07:20:29.072 AM " |ldL= 0.5 Ft 0.15m
_ <211>Themocouple 5 |99.57600 C 07:20:29.111 AM
<212Thermocouple 6 | 99.85800 C 07:20:29. 149 AM - Kr = 0.458 = 0.047 Wim-K
: <301 >Themocouple 7 | 14.29300 C 07:20:29.190 AM
‘ <302 >Thenmocouple 8 |12.59400 C 07:20:29.229 AM Temperature correction
306>Themocouple 9 | 11.53700C 07:20:29.268 AM ™= |Serial no. Temp°C Temp®F  Multiplication Correct
T 0
<407 Themocouple 10 | 11.41500 C 07:20:29.307 AM " |Botiom o e
—~———— 00022886 101.67  215.01 0.94 94.50
—_ |o0022887 101.79  215.22 0.94 94.62
00022888 100.83  213.50 0.94 93.72
100022889 101.26 21427 0.94 94.12
——
Top
~—— |00022890 13.94 57.09 1.01 14.26
—___ |oo0228s1 13.65 56.56 1.01 13.96
00022892 13.68 56.63 1.01 14.00
~———— |00022893 11.44 52.59 1.01 11.73
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onc kuseD - (DP“"P”&L’ e we20.0 tog -
Site = Sn 4o ~Aloem D Diens D -403.3260uVdc  |07:11:43.929 AM
—
P.)\I?EQ:::U 1 ded - <102>HF-00022887 |-330.0780uVdc | 07:11:43.980 AM
B 03:HF-00022888 |-389.8640uVdc | 07:11:44.031 AM
I " —_— A04:HF-00022889 |-472.4820uVdc | 07:11:44.081 AM
2 = &= — 05>HF-00022890 |397.1230uVdc | 07:11:44.132 AM
. 7 _ :
Naasle,  Totgeme, s X - 70 <063HF-00022891 |312.2610uVdc | 07:11:44.183 AM ’
‘PAW e 0 15 1%,,0 Ao plar. - & s b <07HF-00022892 |360.5650uVdc  |07:11:44.234 AM ‘
- - 4 o,
Scer 0l - 20 e 085HF-00022893 | 383.9250uVdc | 07:11:44.285 AM
o ] 4095700022886 | 131.6250 C 07:11:44.335 AM
— 105700022887 | 131.8180C 07:11:44.374 AM )
304 s 115700022888 | 130.7360 C 07:11:44.413 AM ;
o’)(.-‘)‘{) 0300 . 412700022889 |131.1310C | 07:11:44.452 AM
b el uuéz-(‘),,/ 0 et L [unf Sensars 4135700022890 | 17.33200C 07:11:44.491 AM
o) then L Y . O 4145700022891 | 16.97600 C 07:11:44.530 AM
L)
(b L, colenbutin's y 155700022892 | 17.00500 C 07:11:44.569 AM
oo 4165700022893 | 14.77000 C 07:11:44.608 AM
3 CaV SR yp(» c\rpf/.
Data Grid
o g ] ;
& —_ L , L 7
h‘ ~ Sov Vien 15\»)_ TC o ane Scrmnel) | 201 3Themocouple 1 | 63.00400 C 07:11:44.649 AM :
W on MS Sxal file  punl tswote b.wls, <202 5Themmocouple 2 | 56.64400 C 07:11:44.688 AM '
v <206>Themocouple 3 ]128.3040 C 07:11:44.727 AM
207Themocouple 4 | 129.0620 C 07:11:44.766 AM
\ 211 >Themocouple 5 | 129.1870C 07:11:44.805 AM
\ 2125Themocouple 6 |129.3920C 07:11:44.844 AM
301 SThermocouple 7 | 17.57600C 07:11:44.885 AM
. B02Themocouple 8 | 15.76700 C 07:11:44.924 AM
306 >Thermocouple 9 | 14.30400 C 07:11:44.963 AM
- \ B07Thermocouple 10 | 14.11800C 07:11:45.002 AM
\\ e
M
NI e
Aqm
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Thermal Conductivity calculation using Fourier equation ‘ 7 ;
— |Run= TSw_TC_6 i ro,k ws cQ 1o P po L SD"'{:‘) well0 ., \0
SR ‘ _5(71- - §v-—¢-v ‘+n el PR e 191

Sample = Topapah Spring welded tuff (lower lithophysal unit) ] ' '

Polaaod - wowe

Q=Kq(dT/dL)

Wulodnct  selepl —

S where Q =heat transfer per unit area (W/Ft?)
Kt = thermal conductivity (W/m-K)

VAR = e 6M g0

T -dT = temperature difference between bottom and top sensors (K)

Prtsscns_cprled) o tap ducion. Pt =S Selb

dL = distance between bottom and top sensors (m)

S(, y..w "30 W\Th).

~ | Sensor readings

. |Serial no. Temp °C Correct Temp °K Heat flow mV Cal. constantj Heat flow Convert to W/FE
Temp ‘ mV/Btu/Ft*-Hr BtwFtHr  1Btu/Hr = 0.293W|
~ |Bottom o ' . ‘ o
__ |ooo22886 - - 13163 11967 392.87 403.33 3.58 112.66. *33.01|
00022887 131.82  119.85 393.05' 330.08 3.59 91.94 26.94 2-31-06 SO
~— 00022888 130.74  118.85 392.05 389.86 3.56 109.51 32.09 o)/
___ loo022889 13113 119.22 392.42 472.48 3.55. 133.09 39.00 800 he
e {Top
_|oco228e0 1733 17.33 29053 397.12 3.58 110.93 32.50) 4"’5:-’»0 \r€£~p@;~—/u ) feel o /u—-c 2en 501
00022891 16.98  16.98 290.18 312.26 3.6 86.74 25.41) &\,—9 G 1@ 0.5 —cﬂ-—w ¢ W\%
~— 100022882 17.01 17.01 290.21 360.57 3.58 100.72 29.51
00022893 14.77 14.77 287.97 383.93 36 106.65 31.25 (/Mm M b/->w«\ O % ((onarm, U
e o= 31.21 WIF£ 335.99 Wim’ ID LT
dT = 102.88 K
T e 05 Ft 0.15 m Tt Ser fwo Tew Te.7 ave SV\MQ
Ky = 0.498 0.051 Wim-K L . MS EXce o r& UW»-‘Q o .7, w5,
Temperature correction L ~o
" |Serial no. Temp°C  Temp°F  Multiplication Correct \
— v factor Temp °C v
Bottom L \
= 00022886 13163  268.93 0.92 119.67 , o \
00022887 131.82  269.27 0.92 119.85 ‘ '

00022888 13074  267.32 0.92 118.85 7 | . \

T |00022889 13113 268.04 0.92 119.22 H \

Top ; .‘ . ‘  ' \

~—— 100022890 17.33 63.20 1 17.33 1 \
_ |oo022891 16.98 62.56 1 16.98

00022892 17.01 62.61 1 17.01 "
e | 00022893 14.77 58.59 1 1477
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Data Grid
s ‘tg = i
| J01>HF-00022886 |-552.8570uVdc | 07:24:26.872 AM
<02>HF-00022887 |-433.9440uVdc | 07:24:26.923 AM
<103>HF-00022888 |-510.6240uVdc | 07:24:26.974 AM
<104>HF-00022889 |-617.3940uVdc | 07:24:27.025 AM
<05>HF-00022890 | 494.7860uVdc | 07:24:27.076 AM
<06>HF-00022891 |396.4630 uVde | 07:24:27.126 AM
<07>HF-00022892 |442.3910uVdc | 07:24:27.177 AM
<108>HF-00022893 |479.8730uVdc | 07:24:27.228 AM
<09>7-00022886 | 160.9100C 07:24:27.279 AM =
1 <41057-00022887 | 161.2260 C 07:24:27.318 AM
<117-00022888 | 160.1260C 07:24:27.357 AM
<127-00022889 | 160.4410C 07:24:27.396 AM
<11357-00022890 |22.51400 C 07:24:27.434 AM
<1145T-00022891 | 22.14900C 07:24:27.473 AM
15 00022892 |22.14100C 07:24:27.512 AM
? 1165700022893 | 19.95000 C 07:24:27.551 AM

Data Grid

<01 5Themnocouple 1 | 7553500 C 07:24:27.591 AM
<202Themocouple 2 | 68.43300 C 07:24:27.631 AM
<206 >Themmocouple 3 | 157.5730 C 07:24:27.670 AM
<207Themocouple 4 | 158.3990 C 07:24:27.708 AM
<211Themocouple 5 [158.6270 C 07:24:27.747 AM
<212>Themocouple 6 | 158.7210C 07:24:27.787 AM

| 801 5Themocouple 7 |22.69500 C 07:24:27.827 AM
<802>Themocouple 8 | 20.69000 C 07:24:27.866 AM

| <806>Themocouple 9 [ 18.96100 C 07:24:27.905 AM

1 <307>Themocouple 10 | 18.79400 C 07:24:27.944 AM
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TSw_TC_ 7

53‘%?{) T hemd ¢ om(@:é(gf colelite. T2w T2.7

|
S Tohmo )

Run = TSw_TC_7

Sample =
Q=K1(dT/dL)

where

Sensor readings

Thermal Conductivity calculation using Fourier equation

Topapah Spring welded tuff (lower lithophysal unit)

Q =heat transfer per unit area (W/th)
Kr = thermal conductivity (W/m-K)

dT = temperature difference between bottom and top sensors (K)
dL = distance between bottom and top sensors (m)

2

Serial ho Temp °C Correct Temp °K Heat flow mV Cal. constant Heat flow Convert to W/Ft

) . Temp mV/Btu/Ft>-Hr Btu/Ft2-Hr 1Btu/Hr = 0.293W
Bottom
00022886 160.91 143.04 416.24 552.86 3.68 154.43 ;232
00022887 161.23 143.33 416.53 433.94 3.59 120.88 42.03
00022888 160.13 142.34 415.54 510.62 3.56 143.43 50‘96
00022889 160.44 142.62 415.82 617.39 3.55 173.91 X
VTop 138.21 40.50
00022890 22.51 - 22.51 295.71 49479 3.58 . 32.27
00022891 22.15 22.15 295.35 396.46 3.6 110.13 36.21
00022892 22.14 22.14 295.34 442 .39 3.58 123.57 39.06
00022893 19.95 19.95 293.15 479.87 3.6 133.30 .
Q= 40.21 WIF¢ 432.82 Wim?
dT = 121.14 K
dL= 0.5 Ft 0.15m
Ky = 0.545 0.056 W/m-K
Temperature correction
Serial no. Temp°C Temp’F  Multiplication Corr%ct

factor Temp "C -

Bottom
00022886 160.91 321.64 0‘9, 143.04
00022887 161.23 322.21 0.9 143.33
00022888 160.13 320.23 0.9 142.34
00022889 160.44 320.79 0.9 142.62
Top
00022890 22.51 72.53 1 22.51
00022891 22.15 71.87 1 22.15
00022892 22.14 71.85 1 22.14
00022893 19.95 67.91 1 19.95
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p ‘ —_ . g A w . € o O .
Roclk vee, - o peals S PR weld ol 5 , <101:HF-00022886 |-133.0340uVdc | 07:46:53.507 AM
< SO 1o v e S Dot —— <1025HF-00022887 |-102.9430uVdc | 07:46:53.558 AM
i T , <103>HF-00022888 |-129.3390uVdc | 07:46:53.609 AM
Q\ 1 t AE'Q’—%—_;Q - 'J B"N-L/ H
*\f”"‘f <J04>HF-00022889 |-159.4300uVdc | 07:46:53.660 AM
5 N L + ‘\}———" <105HF-00022890 | 142.2730uVdc | 07:46:53.711 AM
O‘IT w(’m-é’ ‘ﬁ""j 20 ¢ 9@ >3 <A063HF-00022891 |116.8010uVdc | 07:46:53.761 AM
U o bole™ T 14 e m 2%4/ 4C T’ <107>HF-00022892 | 126.6990uVdc | 07:46:53.812 AM
D e To Ep P / : ﬂ (o - < S+ ([, i <108:>HF-00022893 [139.8970uVdc | 07:46:53.863 AM
R R 095700022886 | 67.91300 C 07:46:53.914 AM
ot e LB~ 30 e ;
R } 1105700022887 | 68.08800 C 07:46:53.953 AM
~+ | <1157-00022888 | 67.50000 C 07:46:53.992 AM
—— 1 1125700022889 | 67.75800 C 07:46:54.031 AM
Y-%-00 2 080D ha — A1357-00022890 | 23.68700 C 07:46:54.070 AM
A | 4145700022891 | 23.50200C 07:46:54.109 AM
Fuoel ve »J'wss A et Slug sencors 9 5 4:5*&3;;::; ;3-?‘4002 g7=::54-::8AM
a6t 1.16000 7:46:54.187 AM
cMo'—t;/ (s s bovona o~ ’% t O:] io‘"</-¢ } Data Grid
! <2015Themmocouple 1 | 35.88400 C 107:46:54.228 AM
Dote  Sov__yoe TS W TC. B one Senanl) <202>Thermocouple 2 |33.38900 C 07:46:54.266 AM
e ani M5 Exel 4.l 2 Tow. t¢. 3. wls. ] 206 3Themocouple 3 -|65.62400 C 07:46:54.305 AM
0 — | 207 Themmocouple 4 | 66.33200 C 07:46:54.344 AM
- 115Themocouple 5 |66.67400 C 07:46:54.384 AM
N i
\ o <2125Themmocouple 6 | 66.89200 C 07:46:54.422 AM
_‘1‘ 1 <801 >Themmocouple 7 | 24.43200C 07:46:54.463 AM
| 802 =Themocouple 8 |23.84100C 07:46:54.502 AM
- \ T | B06>Themocouple 9 |21.21800 C 07:46:54.541 AM
\ B o 307 >Themocouple 10 | 20.65400 C 07:46:54.580 AM
o —
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TSw TC_8

4 -%vo ?-;[7 0915 her

Thermal Conductivity calculation using Fourier equation
Run= TSw_TC_8
Sample = Topapah Spring welded tuff (lower lithophysal unit)

Q=K(dT/dL)

where Q =heat transfer per unit area (W/th)
Kt = thermal conductivity (W/m-K)

dT = temperature difference between bottom and top sensors (K)

dL = distance between bottom and top sensors (m)

Sensor readings

Serial no. Temp °C Correct Temp °K Heat flow mVv Cal. constant

. Temp mV/Btu/Ft*-Hr
Bottom .
00022886 67.91 64.49 337.69 133.03 3.58
00022887 68.09 64.65 337.85 102.94 3.59
00022888 67.50 64.09 337.29 129.34 3.56
00022889 67.76 64.34 337.54 169.43 3.55
Top
00022890 23.69 23.69 296.89 142.27 3.58
00022891 23.50 23.50 296.70 116.80 3.6
00022892 23.51 23.51 296.71 126.70 3.58
00022893 21.16 21.16 294.36 139.90 36
Q= 10.75 WIF
dT = 4143 K
dL = 0.5 Ft
Ky = 0.426 £ 0.044 W/m-K
Temperature correction
Serial no. Temp°C Temp®F  Multiplication Correct

factor Temp °C

Bottom
00022886 67.91 154.24 0.96 64.49
00022887 68.09 154.56 0.96 64.65
00022888 67.50 153.50 0.96 64.09
00022889 67.76 153.96 0.96 64.34
Top
00022890 23.69 74.64 1 23.69
00022891 23.50 74.30 1 23.50
00022892 23.51 74.33 1 23.51
00022893 21.16 70.09 1 21.16

Heat flow Convert to W/Ft?
BtwFt-Hr  1Btu/Hr = 0.293W
37.16 10.89
28.67 8.40
36.33 10.66
44.91 13.16,
39.74 1164
32.44 9.51
35.39 10.37
38.86 11.39
115.71: Wim?
0.15 m
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Thermal Conductivity calculation using Fourier equation )
v ,
P i
. —~——— Run = TSw_TC_9
<101>HF-00022886 |-58.99400uVde |1 1:05:01.553 AM ' S
<102 >HF-00022887 |-47.64400 uVdc 11:05:01.604 AM TTN— Sample = Topapah Spring welded tuff (lower lithophysal unit)
<103>HF-00022888 |-58.33400uVdc |1 1:05:01.654 AM TTN— Q=K (dT/dL)
<104>HF-00022889 |-72.19200uVdc | 11:05:01.705 AM ——~————— ! o
<{05>HF-00022890 | 70.74000 uVdc 11:05:01.756 AM ——— where Q =heat transfer per unit area (W/Ft%) —
<106 >HF-00022891 | 59.12600 uVdc 11:05:01.807 AM K7 = thermal conductivity (W/m-K) n
<107 HF ] i dT = temperature difference between bottom and top sensors (K)
00022892 | 64.80100 uVide 11:05:01.857 AM dL = distance between bottom and top sensors (m) —
<108:HF-00022893 | 69.94800uVdc | 11:05:01.908 AM__ e
<09>7-00022886 141.62100 C 11:05:01.959 AM s ~—~———— |Sensor readings . , T
i 0 Convert to W/Ft| ...
<1105T-000228 OF. Serial no. Temp C Correct Temp "K Heat flow mVv Cal. constant Heat flow -
PEre—— 57 [41.76300¢ 11:05:01.998 AM IR Temp mV/BHW/FE-Hr BWFE-Hr  1BtuHr = 0.203W
22888 | 41.30100C 11:05:02.040 AM ~—~——— |Bottom R
<11257-00022889 | 41.51100C 11:05:02.079 AM 3 00022886 41.62 30.84 313.04 58.99 3.58 16.48 483 ...
<4 1357-00022890 | 18.48800 C 11:05:02.118 AM R 00022887 41.76 39.98 313.18 47.64 3.59 13.27 3.89
e 3.56 16.39° 480 T
1<11457-0002 -y ————— |00022888 4130 39.53 31273 58.33
g 2891 18.58200 C 11:05:02.157 AM 00022889 41.51 39.73 312.93 72.19 3.55 20.34 5.96) e
; <1157-00022892 | 18.57500 C 11:05:02.196 AM *
1<1167-00022893 16.12600 C 11:05:02.235 AM + Top -
00022890 18.69 18.69 291.89 70.74 3.58 19.76 579
00022891 18.58 18.58 291.78 59.13 3.6 16.42 4.81
00022892 18.58 18.58 291.78 64.80 3.58 18.10 530 T
1 — . . 19.43 5.69
201 >Them‘DC0uple 1 126.58900C 11:05:02.275 AM 00022893 16.13 16.13 289.33 . 69.95 3.6 T
<021 hemocouple 2 | 25.61500C 11:05:02.314 AM — Q= 513 WIFt 55.27 Wim? ——
<206 >Themmocouple 3 | 39.54200 C 11:05:02.353 AM a7 = 2178 K -
» <207 >Themocouple 4 |40.23200 C 11:05:02.392 AM d.= 05 Ft 015 m o
<21 "
| 211 Themocouple 5_|40.60200C 11:05:02.431 AM.. K = 0.387 + 0.040 Wim-K .
<212 >Themocouple 6 |40.81100C 11:05:02.470 AM
<301 Themocouple 7 | 19.30100 C 11:05:02.511 AM T ) o
<302 >Themocouple 8 84800 Py emperature correction o
pe 188 ¢ 11:05:02.550 AM Serial no. Temp®C Temp°F  Multiplication Correct
<306 >Themocouple 9 | 1669300 C 11:05:02.589 AM factor Temp °C —
<807 >Themocouple 10 | 16.34300 C 11:05:02.628 AM Bottom .
00022886 41.62 106.92 0.97 39.84
S — 00022887 41.76 107.17 0.97 39.98 e —
00022888 41.30 106.34 0.97 39.53 o
B - 00022889 41.51 106.72 0.97 39.73
Top
100022890 18.69 65.64 1 18.69 o
kkkkk - - 00022891 18.58 65.45 1 18.68 I
00022892 18.58 65.44 1 18.58
00022893 16.13 61.03 1 16.13 R
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4-4-02 NP 120 e o~ -5 -co D0 el M&{Q{y Tow._Te-te,
oY TT~— N
————
) Qv\.\ 1%Sw . tc_ \0 ———
B TTTY~—"_
l’?oc‘é MO T&\ﬂulﬂﬁa 6!\/\« \,MQA&,QW i .
S S, D O, ot~ O o~ <101 3HF-00022886 |-241.5200uVdc | 11:30:21.843 AM
(D( b Poee T~ <1025HF-00022887 |-183.9780uVdc | 11:30:21.894 AM
At yrwner? ———— <103>HF-00022888 |-225.8150uVdc | 11:30:21.945 AM
- ———— <I04>HF-00022889 |-279.5300uVdc | 11:30:21.996 AM
ez, 0l - zoC — | 1055HF-00022890 |231.0940uVdc | 11:30:22.046 AM
! Ol Toad o A Bpd, - S5 | <06>HF-00022891 |187.8050uVdc | 11:30:22.097 AM
| R\ I <07>HF-00022892 | 204.3020uVdc | 11:30:22.148 AM
~ 1 ' - e | <108>HF-00022893 |226.739%0uVdc | 11:30:22.199 AM
: Seee SN rxera O NP . ———— ] 10957-00022885 | 93.01600 C 11:30:22.249 AM
‘ —— | 1057-00022887 |93.20400C | 11:30:22.288 AM
— |<11151-00022888 | 92.46800 C 11:30:22.327 AM
o500 ND 1330 e ‘ | 11257-00022889 | 92.74300 C 11:30:22.366 AM
7 s | 135700022890 [2088900C | 11:30:22.405 AM
=N o o | 114>7-00022891 | 20.66500 C 11:30:22.445 AM
J ) M@’ o : . 7 o | 155700022892 | 20.66000 C 11:30:22.484 AM
tlemoronple == ‘WTL“"“Z:‘XJ- — 1163700022893 | 18.32000 C 11:30:22.522 AM
(L Ot S 15w - 1D 16 Skewa v -
g&pﬁm Dz pn . —
r <01 3Themocouple 1 | 46.82000 11:30:22.563 AM
Dt sk coond on e s fxek £.4 | 202>Themocouple 2 | 42.55300 C 11:30:22.602 AM
el Fe feo tor. xla v | 206 3Themocouple 3 |90.40300 C 11:30:22.641 AM
<07 5Themocouple 4 |91.10500 C 11:30:22.680 AM

§ <211>Themocouple 5 |91.40000 C 11:30:22.719 AM

| <212>Themocouple 6 |91.56900 C 11:30:22.757 AM

§ 301 >Themocouple 7 | 21.30500 C 11:30:22.798 AM

| <802 >Themmocouple 8 |20.37100C 11:30:22.837 AM

11:30:22.876 AM

| 306>Thermocouple 9 | 18.12300 C

<307 sThemocouple 10 { 17.71600 C 11:30:22.915 AM
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L_*m Thermal Conductivity calculation using Fourier equation
|
%T"“”” Run = TSw_TC_10
:m Sample = Topapah Spring welded tuff klower lithophysal unit)
L“Jr"‘"""“ : .
Q=K(dT/dL)
e —
e where Q =heat transfer per unit area (WIF)
‘ Ky = thermal conductivity (W/m-K) »
"Jr"" dT = temperature difference between bottom and top sensors (K)
I dL = distance between bottom and top sensors (m)
’Jr“" Sensor readings ) ) ] ) ) ] o . 7
___i______ Serial no. ~ Temp’C  Correct | Temp °K3 ~ Heat flow mv Cal. constant Heat flow' Convert to W/th
i ' Temp . . ~ mV/Btu/Ft-Hr BtwFtHr  1BtwHr = 0.203W
T |Bottom X ' - ‘ '
— 00022886 93.02 86.37 359.57 241.52 3.68 67.46 19.77
: 00022887 93.20 86.55 359.75 183.98 3.59 51.25 15.02
e 00022888 92.47 85.85 358.05 225.82 3.56 63.43 18.59
%. 00022889 9274 86.11 359.31 279.53 3.55 78.74 23.07
|
s Top
- 00022890 20.89 20.89 294.09 231.09 3.58 64.55 18.91
C 00022891 » 20.67 20.67 293.87 187.81 3.6 5217 15.29
T |00022892 20.66 20.66 _ 293.86 204.30 7 3.58 57.07 16.72
_er 00022893 1832 1832 291.52 226.74 36. 62.98 18.45)
e Q= 18.23 WIFf 196.20 W/m?
] dT = 66.09 K
i dL= 0.5 Ft 0.15 m
. Ky = 0.452 & 0.047 W/im-K
P -~
Temperature correction
= |Serial no. Temp°C  Temp®F  Multiplication Correct
—— ~ factor Temp °C
Bottom
T 00022886 93.02 199.43 0.94 86.37
. 00022887 93.20 199.77 0.94 86.55
00022888 92.47 198.44 0.94 85.85
= 100022889 92.74 198.94 0.94 86.11
B —
Top ‘
- 100022890 20.89 69.60 1 20.89
- |o0022891 20.67 69.20 1 20.67
00022892 20.86 69.19 1 20.66
“he 100022893 18.32 64.98 1 18.32
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— — — .
. M-0-00 A0 Tlemad Cfigt, Tow TC. |\,
— v -~ - —_— /
ﬁ‘“’L 4‘0'09%—“0 '\"l“é-Q ‘J‘év‘rzojlr/ 1S _1C_ ¢ U' G
- TN ——
[ i TSw TC 11 S
by o
.;W ata Grid Thermal Conductivity calculation using Fourier equation —
(t ;
! ”‘:f + , Lol ] 14 Run = TSw_TC_11 B
. | <O01>HF-00022886 |-394.3510uVdc | 12:58:30.584 PM ! —
if 1 | 102>HF-00022887 |-293.1240uVdc | 12:58:30.635 PM " ~—""1 |sample=  Topapah Spring welded tuff (lower lithophysal unit)
i | <103>HF-00022888 |-348.6870uVdc | 12:58:30.686 PM TT~— Q=K(dTAL) o
Lt <104>HF-00022889 |-436.7160uVdc | 12:58:30.737 PM TN~ —— ' o
; ; <105>HF-00022890 | 362.9400 uVdc 12:58:30.788 PM where Q =heat transfer per unit area (W/Ft) -
<106>HF-00022891 |296.2910uVdc | 12:58:30.839 PM Ky = thermal conductivity (W/m-K)
N ‘ e dT = temperature difference between bottom and top sensors (K)
1 "‘ 1 07>HF-00022892 | 320.1790 uVdc 12:56:30.890 PM — dL = distance between bottom and top sensors (m) R
} | <08>HF-00022893 |354.2300uVdc | 12:58:30.940PM ..,
;; «095T-00022886 | 129.5170C 12:58:30.991 PM ~—~————— |sensor readings . -
. 4] o]
" 4105700022887 | 129. .58:31. Serial no. Temp °C Correct Temp “K Heat flow mV Cal. constant Heat flow Convert to W/F s
- 29.6830C 12:58:31.030PM I Temp mV/Btu/Ft*-Hr BtwFt-Hr  1Btu/Hr = 0.293W
}\ ”’T . 115700022888 |128.7170C 12:58:31.069 PM ~——~——— |Bottom
wf 1125700022889 |129.0930 C 12:58:31.108 PM 00022886 12052 119.21. 392.41 394.35 3.58 110.15 3228 .
£ 1135700022890 | 22.79600 C 12:58:31.147PM ‘ 00022887 12968  119.36 392.56 293.12 3.59 81.65 2392
- 00022888 12872  118.46 391.66 348.69 3.56 97.95 28.70
' | ; :58:31. )
_y 147700022891 |22.51300C 12:58:31.186PM 00022889 129.09  118.81 392.01 436.72 3.55 123.02 36.04| .
! <1537-00022892 | 22.48600 C 12:58:31.226 PM T '
- 1163700022893 |20.27100C 12:58:31.265PM - Top -
o 00022890 22 80 22.80 296.00 362.94 3.58 101.38 29.70] .
g ) 00022891 22.51 22.51 295.71 296.29 3.6 82.30 2411
- : - i 00022892 22.49 22.49 29569 320.18 3.58 89.44 2620
Iy | 201 >Themmocouple 1 |61.90900 C 12:58:31.305PM 00022893 20.27 20.27 293.47 . 35423 3.6 98.40 2883
: | <202>Themocouple 2 | 55.84000 C 12:58:31.344PM ‘ 5 2
1 | 206 3Themocouple 3 | 126.2220C 12:58:31.383 PM 1 ol 2072 ¢ 309.20 Wim .
=, <207 Thenmmocouple 4 |126.9980 C 12:58:31.422 PM 4 dL = 05 Ft 045 m o
] _ <2115Themocouple 5 | 127.1370C 12:58:31.461 PM b e
<212Themmocouple 6 | 127.3490 C 12:58:31.500PM . — Kr = 0.486 £ 0.050 Wim-K -
o <301 >Themocouple 7 |23.09000 C 12:58:31.540 PM e -
n <302 =Themmocouple 8 [21.81100C 12:58:31.579 PM e Temperature correction .
} <B06>Themocouple 9 | 19.73900 C 12:58:31.618 PM 7 Serial no. Temp°C  Temp°F  Multiplication Correct
‘ o 4 )
307 sTHemocouple 10 | 19.23600 C 12:58:31.657 PM — | factor Temp G —
i ortom
- — 00022886 129.52 265.13 0.93 119.21 -
¥ e, |00022887 129.68  265.43 0.93 119.36 —
) 00022888 12872  263.69 0.93 118.46
- ‘m s
"_‘" 00022889 129.09  264.37 0.93 118.81
- A i
i -~ |Top
= B | J—
‘ ! [00022890 22.80 73.03 1 22.80
e ————__| |00022891 22.51 72.52 1 22.51 e
‘ 00022892 22.49 72.47 1 22.49
o : 00022893 20.27 68.49 1 20.27 -

_._/“\\_
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r v
i TThN——— e
[st‘” ]2"5 kued) = To puple Spoe Z“‘Q*_Q'Q ‘Ev'fl\ — O13HF-00022886 |-621.6180uVdc | 02:15:40.248 PM
e ‘ - 59, = S Sm alec e £ S -y — | 1025HF-00022887 |-473.1420uVdc | 02:15:40.299 PM
g B - Mo | 103>HF-00022888 |-550.3490uVdc | 02:15:40.350 PM
o <1043HF-00022889 |660.6830uVdc | 02:15:40.401 PM
L Welidl  oebsot —7 0% " <105>HF-00022890 |532.9280uVdc | 02:15:40.451 PM
S ‘__L_M  ac TT~—— <106>HF-00022891 | 435.6600uVdc | 02:15:40.502 PM
2 iy = — <1075HF-00022892 | 470.2380uVdc | 02:15:40.553 PM
— ‘DMW e e — Telb — <108>HF-00022893 |517.4870uVdc | 02:15:40.604 PM
j}; Stem %:ﬁr\;Q, - 30 wmn . — 095700022886 | 173.9240 C 02:15:40.654 PM
| . 105T-00022887 | 174.2630 C 02:15:40.693 PM
v e A117-00022888 | 173.1570C 02:15:40.732 PM
Jf o 125700022889 | 173.4440 C 02:15:40.771 PM
T } —— 1357-00022890 | 24.99800 C 02:15:40.810PM
£ q4-1-00 af Voo ka . — 4145700022891 | 24.59400 C 02:15:40.849 PM
o . L N 155700022892 | 24.55700 C 02:15:40.888 PM
M Frwel V'Erﬂ-p&-}/y O e g et sensons _ . 163700022893 | 22.46400 C 02:15:40.927 PM
1 -EWK?MM ¢ ole st ; Data Grid s -
~<n~., Tow TC 12 _one 2 frar 0 ] = . e
i <201 Thermocouple 1 | 79.43700 C 02:15:40.968 PM
A Solloe poeen . | <023Themocouple 2 |71.34500C | 02:15:41.007PM
LJ ) . <206>Thermocouple 3 | 170.5320 C 02:15:41.046 PM
: Dite  oue souwed an ﬁ& £sw.te 12, e, ~ <207 5Themocouple 4 | 171.4180 C 02:15:41.089 PM
N - <2113Themocouple 5 |171.6390C 02:15:41.128 PM
) N\ B 212Themmocouple 6 | 171.7020 C 02:15:41.167 PM
\ — 301Themocouple 7 |25.36900 C 02:15:41.207 PM
" ‘ \ —— <302:Thermocouple 8 | 23.15000 C 02:15:41.246 PM
: —— <306 >Themocouple 9 | 21.26900 C 02:15:41.285 PM
\ e <307 Themocouple 10 | 20.68200 C 02:15:41.324 PM
AN o
\ ——
e
A
e e
o
A—
o
o
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4=1-00 D Themsd r.\,\,puzf%’ Tow e 12

Ut :
\\
TSw_TC 12 \

Thermal Conductivity calculation using Fourier equation \
Run = TSw_TC_12 \
Sample = Topapah Spring welded tuff (lower lithophysal unit) \\

Q=K(dT/dL) \

where Q =heat transfer per unit area (W/Ft?) \

Kt = thermal conductivity (W/m-K)
"dT = temperaturé difference between bottom and top sensors (K)

dL = distance between bottom and top sensors (m)

Sensor readings

Serial no. Temp °C Correct Temp °K Heat flow mv Cal. constant Heat flow Convert to W/FE|

. Temp mV/Btu/Ft*-Hr Btu/Ft%-Hr 1Btu/Hr = 0.293W
Bottom - '
00022886 17392  152.84 426.04 621.62 3.58" 173.64 50.88
00022887 17426  153.14 426.34 473.14 3.59 131.79. 38.62
00022888 173.16  152.15 42535 550.35 3.56 154.59. 45.30
00022889 17344  152.41 42561 660.68 3.55 186.11 54.53
Top
00022890 25.00 25.00 298.20 532.93 3.58. 148.86 . 4382
00022891 2459 2459 207.79 435.66 36 121.02 35.46
00022892 24.56 24.56 297.76 470.24 3.58 131.35 38.49
00022893 22.46 22.46 295.66 517.49 : 36 14375 4212
Q= ' 43.62 WIF2 469.58 W/m?
dT = 128.48 K .
d = 0.5 Ft v 0.15 m

, .

K= 0.557 + 0.057 Wim-K

Temperature correction

Serial no. Temp°C  Temp°F  Multiplication Correct
- factor Temp °C

Bottom »

00022886 173.92 345.06 0.89. i 1562.84

00022887 174.26 345.67 0.89 153.14
00022888 173.16 343.68 0.89 152.15
00022889 173.44 344.20 0.89 162.41
Top

00022890 25.00 77.00 1 25.00
00022891 24.59 76.27 1 24.59
00022892 24.56 76.20 1 24.56
00022893 22.46 72.44 1 22.48
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OUTER CELL ENCLOSURE
/ INNER FIBERGLASS ENCLOSURE

G 36 inches —

GLASS PLATE ASSEMBLY

HEAT SINK
UPPER ALUMINUM PLATE
UPPER HEAT FLUX SENSOR

A dL(2.89in)

i

VERMICULITES

© 6in X6in X 2.89 in VOLUME OVER WHICH
MEASUREMENTS ARE CONDUCTED

w

\\ LOWER HEAT FLUX SENSOR
LOWER ALUMINUM PLATE
SILICONE RUBBER HEATER

i W\OCQA@ rMﬂS‘vz[a(\/ l;

J/\/h«m Vo %/(Oﬁm’ 106\62

()

-

fow o bl Bt Bt v vocii ket

g ey aleo olcts ng)/ e WJ—M«O

S'Q:bb L\gj' §‘I\~‘L Sensov s C_Ju;,m, D\MQ
bettine s alinnc  aDor o0 20,50

class oplefe, T Al oy oDt

Ofn I'Aucd §'t~}(. e, mrAxAﬂfp, J;J\ b,

\)OQ( ¥ 0} Guaddedtolalss /l_LL Sens,y

[T Lexan plastic (15"x15"x1")

| Kelvar (12"x15"x0.125")
Glass (12"x15"x0.375")
—— Aluminum (12"x15"x0.016")

Side View

Oblique View
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opn 1o 600 L1405 I

J

Hudson, New Hampshire 03051-0490
Tele: (603) 882-5195 1-800-445-8367
Fax: (603) 882-6925

E-mail: sensor@rdfcorp.com

15O 9001 CERTIFIED

MICRO-FOIL™ HEAT FLUX SENSOR

CALIBRATION
RdF PART NO., IH70-/
SERIAL NO. 0067904

HEAT FLUX SENSOR:
Output at 70°F: 3.7 u¥BTU/ € hr
Polarity: (For heat flow into the surface)

White - Positive (+)
Red - Negative (-)

Temperature Multiptication Factor: See Attached Graph

“Thermal Resistance: 00/ OF/BTUMZ hr (Typ)

*Heat Capacity: o003 BTUME i’F  (Typ)
Response Time: oL 60 sec (62% response to step function) (Typ)

RdF Corporation Q-116-08 REVA
23 Eim Avenue (9-1 16-12 REVA D

Food o bos
0

THERMOCOUPLE:

ANSI TYPE MATERIAL POLARITY COLOR
K Chromet Pos. (+) Yellow

- Alumel | Neg. () Red

'I—\'nw K Fnrothes o wlad W

rr.
to €0~<«€« Se«so\/y

Collovate, oo ot Sou__eod

a Ojﬁf:eju:o ‘ %L0.54 U} \-S MHO (A & )

é/?f)(\m Dozso

)

pa—

Output per ANSI MC96.1-1975 and NBS Monograph 125

*Thermat resistance is the temperature difference between the front surface and rear mounting
surface of the sensor per unit of heat flow through the sensor. Heat capacity is the amouni of
heat required to raise the mean temperature of the sensor 1°F. Typical values of these two
properties are given primarily to indicate sensor capabilities ahd are required for heat flow
calculations only in very rare instances.

BY:/CD ,Qwa: / DATE: & -J7 00

RdF Corporation
Specialists in Temperature Measurement
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RdF Corporation Q-118-08 REV A
() A

23 Eim Avenue
Hudson, New Hampshire 03051-0430
Tele: (603) 882-5185 1-800-445-8367

Fax: (603) 882-8925
150 9001 CERTIFIED E-mail: sensor@rdfcorp.com
MICRO-FOIL™ HEAT FLUX SENSOR
CALIBRATION
RdF PART NO, P2 70-/
SERIAL NO 00067903

A
|
J

HEAT FLUX SENSOR: )
Output at 70°F: 3ee nYBTU/ € hr
Polarity: (For heat flowinto the surface)

White - Positive (+)
Red - Negative (-)

Temperature Multiplication Factor: See Altached Graph
*Thermal Resistance: oo/

*FIBTURE hr (Typ)
BTUA he’F  (Typ)

Response Time: X o0 sec (62% response to step function) (T Yp)

*Heat Capacity: O03

THERMOCOUPLE:
ANSI TYPE MATERIAL POLARITY COLOR
K Chromel Pos. (+) Yellow
“Alumel Neg. (-) Red

Output per ANSI MCS6.1-1975 and NBS Monograph 125
L

. .
*Thermal resistance is the temperature difference between the front surface and rear mounting
surface of the sensor per unit of heat flow through the sensor. Heat capacity is the amount of
heat required to raise the mean temperature of the sensor 1°F. Typical values of these two

properties are given primarily to indicate sensor capabilities and are required for heat flow
calculations only in very rare instances.

i s/

DATE: & - 900

RdF Corporation
Specialists in Temperature Measurement

L RdF Corporation Q-116-08 REV A
e —. 23 EIm Avenue 0
— ] Hudson, New Hampshire 03051-0490
[R— Tele: (603) 882-5195 1-800-445-8367
T 150 CERTIFIED Fax: (603) 882-6925
—_— 9001 E-mail. sensor@rdfcorp.com
—TTTTTTT
— MICRO-FOIL™ HEAT FLUX SENSOR
—_
—_ CALIBRATION
——
— RdF PART NO.___ J70-/
——
—_ SERIAL NO. 0006 7904
R
pm—
E— HEAT FLUX SENSOR:
fp—
N Output at 70°F: 3 el wYBTU/ 2 hr
U
A — Polarity: (For heat flowinto the surface)
— White - Positive (+)
E— Red - Negative (-)
e Temperature Multiplication Factor: See Attached Graph
e *Thermal Resistance: 00/ *E/BTUME hr (Typ)
—_— *Heat Capacity: 003 BTUR hrF  (Typ)
m—————— Response Time: 0 7238 sec (62% response to step function) (Typ)
——————_—————
THERMOCOUPLE:
ANSI TYPE MATERIAL POLARITY COLOR
K Chromel - .} Pos. (+) Yellow
Alumel Neg. (2) ~ Red
Output per ANS! MC96.1-1975 and NBS Monograph 125
*Thermal resistance is the temperature difference between the front surface and rear mounting
et surface of the sensor per unit of heat flow through the sensor. Heat capacity is the amount of
heat required to raise the mean temperature of the sensor 1 °F. Typical values of these two
R properties are given primarily to indicate sensor capabilities and are required for heat flow
— calcutations only in very rare instances.
em———— .
e BY:/G ,QM) — DATE: & - %00
W
— RdF Corporation
R Specialists in Temperature Measurement
Lo
Mk
[
o = SN
s
.\_
__/
e ———
— —
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RdF Corporation

23 Eim Avenue

Hudson, New Hampshire 03051-0480
Tele: (603) 882-5195 1-800-445-8367
Fax: (603) 882-6925

E-mail. sensor@prdfcorp.com

I1SO 9001 CERTIFIED

MICRO-FOIL™ HEAT FLUX SENSOR
CALIBRATION
I 70-/
00067905

RdF PART NO.

SERIAL NO. .

HEAT FLUX SENSOR:
FAs
(For heat flow into the surface)

White - Positive (+)
Red - Negative (-)

Output at 70°F: uYBTU/ € hr

Polarity:

Temperature Multiplication Factor: See Attached Graph
oo/

*Thermal Resistance: °F/BTUM hr (Typ)

*Heat Capacity: o003

Response Time: oL &0 sec (62% response to step function) (Typ)

THERMOCOUPLE:

BTUR hel’F  (Typ)

Q-116-08 REV A

ANSITYPE MATERIAL | POLARITY COLOR
K Chromel i1 Pos. (+) Yellow
Alumel | Neg. (<) Red =
Output per ANSI MC96.1-1975 and NBS Monograph 125
9

L3
“Thermal resistance is the temperature difference between the front surface and rear mounting
surface of the sensor per unit of heat flow through the sensor. Heat capacity is the amount of
heat required to raise the mean temperature of the sensor 1°F. Typical vaiues of these two

properties are given primarily to indicate sensor capabilities and are required for heat flow
cakcutations only in very rare instances.

w2 s/

RdF Corporation
Specialists in Temperature Measurement
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150 9001 CERTIFIED
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L
v I
Fiwecf e
T let O , ~S—"" 7 _
a{: 7/'/"0 Vo ‘{"\h"‘\’-v \C—Z
Thermal Conductivity calculation using Fourier equation i o ) I ‘\/—‘—-'
] e e
Runt = 'FINGER_TC_1 i i ‘ V_ o
I o R S I Watedatt, 58520 5 ¢
Sample = Glass plate fracture model assembly ! ’ "‘\’/’——— 5 o
| | | =P 2 iego JC
Cokemay 1T N FE T OW"&Q" A 7 2 >
|where : ;Q =heat transfer per unit area (W/Ft%) ‘ } p/\m_‘l (/y\ (2.5 A( [D [C:b_/ 3 ?‘t -‘.
i T T kg = themmal conduciiviy (WimKk) | T ) T B .
o dT = temperature difference between botiom and lop sensors (K) 7 ‘\r/————-
n | L 'dL=dis|§m:e between bottom and top sensors (m) ' o i
‘ | ‘ | 1 TSN— !
Sensor readings ! | : )
[Seriaino. . Temp"C! Comest " HeatfiowmV|  Cal constant! Heat flow|  Convert to WiFF|
‘ Temp | mV/BUFE-Hr, Btw/Fi-Hr  1Btu/Hr = 0.203W] T -—/—M 0 g s o\t., % o k:
T B S B e Ml ( wn L LA colenl
loon22888 98.5 91.52 364.72 251; 70.11 20.54 “'\r—-—— —_ - -
ooiz2887 | ess_ 9is2,  am a7 _oest2 1934 T Wep . LC gi) 9 5&]»'}\97\ N\
00022888 | %1 o115 354.35] 250! 7022] 20.59) ———— ¥
00022889 | 984’ 9143 384.63' 221! 6225 18.24 -~
i e I 1 } % Dy,
[Middle I . i T T T T T~ \ \ 1
0007902 5181 4971 32291 199 a7 5378 1578 (,
00067903 515 4842 32262 162] 366 52.46 1537 ~)
Jooos7904 813 4923, 32243, el aes 4898 144 ¥
00067905 514] 4932 196 345 8681 1668
i i T ‘ |
' | | | L
Top : _ B . i - | \
00022890 2.03! 26 3.58| 63.13] 1850
)popggjs1 , 8.92 . o7 38 6583  19.29 T \ -
joon22892 | _. 803, B s 66.20 1940
00022893 | 9.13' 24| 36 67.22] 19.70 e \ }
L i i i . . e . A S e ]
Total ! ! : ! :
= 1945)WFE o 200.34] Wim? — \
= 7 sgi@? o ) i - . o
o= T o2 m - T I A 007 m ] e \
Ky = ) 0188/t T p.020Wim-k 1 - A |- o
; : ! 1 i T
[Front LT B b : - b R \
Q= T ralwEe - [ - 8711 Wim? ] o
= [ 4040K : . . _ . |
= i 015 Ft 0.04m -
R emss L ammwex T Lo AN
Back i \
Q= T wetlwrd - .
aT= 418K ) o N
dL = s S.10/Ft : - B _ R o
} i i | | : e
Ky = L oams ‘ 0.014{Wim-K ‘ ,‘ N \
_J_'_~ \
T T T T ‘ T T o
Tempersture comection | ’ - 7; N N 77‘? - T ] \
Serial no. Temp G| Temp°F  Multiplication Correct; ! -
Bottom . ' i
joouazess | ess| 2003 054 91.52| ; . N s
00022887 -+ 985 2003 0.94 9152 - i
ooo2zess | eail 20858 " os4 o118
00022889 984 20012 084 9143 ) i ] T — ;
Midle - ) ) B B B i o e —
00067902 518 12524 0.97 4971 . o
00067903 | 515, 1247 0.97 49.42! e
ooos7s04  513] 12434 097 4923 ) o
00067905 514 12452 097! 49.32!
i i o e
Top ! o : T _
00022880 85! 47.3' 1.02 9.03 !
00022891 84 4712 102, 882 B o - i .
|oc02za82 85 473, 1.02 8 03‘ ’
00022883 | 86  47.48) 1.02 9.13] e
B
A
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Finger_TC 2

Thermal Ce lculation using Fourler equation

QM ;1 v)‘ﬁy\/ TC/, 3

u wone cal

run=  FnGERIC2 . ’, ’ i

| e - e . - — | -

Sample = | Glass plate fracture model assembly

> a Clu el as ; B - - ] o
B QeKefdT/L) : ,,, i w AL 9 ¢

) T where i ) T;Q =heat transfer per unit area (W/FE) ) ) } - - O( m" it m L\’a .
|Ky = thermal conductivity (W/m-K) o . - L N

B e :t: D o tap Al plate 5 SE L ]

| . 1dl:-7gl|§tance between bottom and top sensors (m) . o ] v 7 4 ]

[Seristno.  Temp°’Cl  Correct TempK'  Heatfowmv _ Cal.constant|  Heatflow Convert to WIFE|
i - Temp : mV/BIWFE-HI  BWFE-HT  1BtwHr = 0.293W)]

Bottom " o o o T ] k . -

ooo2sees | 753) 7158 3478 182 358 5084 14.50 i [ bty Q m Mdﬁz ?

22 Y13l Tise a4z 169, 350 ar08| 1378 T~ Corcr c 2V
| ; 3 50.00 14.65 :

| r4e | 7149) 339 178, 56| - 65| v [ - — @ W
i 752 7148 34468 162] 355 45863 1297 ——L Frrea. TJC 3 v I, v
o v |

- . I S o ] L /
o ] R o ] — %’6/,0\/\»—1 ID MJ/ »

ST TR S

,,,,, J— g - — r' N
1420 T 3es, 3880 T C
w368 379 04 —f— N

[AI 3] 281.41 o 7a 3.58, 60 14.24) » \

77 8.21 2141 77 36 - 1
77 B2 8141 e 358
77 8.21- 28141 ) 180, 36

a- | MW
63.25:K | i L .
0.24}Ft o : L . 007m

Ky = : 01782 0.019 WimK R ] ) - »
Front I B ) o o i o “ \ p
|~ _ . —t T H - ' - an 2 I
o= o 12.99 WY _1 [ ) 139.82|Wim ] | '
o7 = [ 3051 K [ o . I S ] il

oL = 015 Ft 1 ! 0.04 m s

; 5 ! : mo 4
[Bac —t \

Q= 12.83 WIFf" ' S o 1:%16}W/mfﬁ 1 ) ’
dT = | 373K i ) N ! ) oy :

/

k= o204r  cozzwmK

ol = ) 0.10/Ft : N 0.03/m
K, = 022 0014 WinK T T o B * -
ingerature éorr@:lign » o ) B ti . - ) " \

S . ‘
| Serial no. Temp°C  Temp°F  Mutiiplication _Correct, P o

o factor _Tempc, L _i —
00022886

753, 167.54! " oge TUrssl : \
00022887 753 aers4l 086 7158 T o o ) ot
00022888 . 749) 16682 o0se 719 N i .
00022885 752 16736 0% 7148 S ] PSR

Botiom

ooos7902 | 4041 104180 0.98, 3B894; b i

Joocs7e0s 399 10382 098, 875 : ] -
00067904 397 10346 088l 3855 N ] S e
00067905 398 10364 098 38,65

Top_ -
00022890 77 4586 1.02 821
00022801 77 4586 1.02, 821

|

77 4586 1.02/ 8.21]
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Finger TC 3

Thermal Conductivity calculation using Fourier equation |
= e e — — ———— e —
- N - e R _ -
Run=  TENGERTCE . T
Sample= _ |Glass plate fracture model assembly I ~ ‘ o T ,, . ‘ - o
| S 3 I _ R B S . ]
Q=Ky(aTrdL) 1 o i P o
! ] I : i
i where _Ja =heat transfer per unit area (W/FE) N ’7 T B ]

T Ko =thermal conductivity Wiy | I -
| ; 4 = temperature difference between bottom and top sensors (K) ‘E o ]
| o : 1dL = distance between bottom and top sensors (m) :

b i - - - - o — -
T R — - = = -
Seiaino. _ Temp’C Comect Temp'K HeatfowmV — Caloonsiam Heatfow|  ConvertoWre]

! Temp . _ ! b mV/Ety!FF—Hr‘ 7!5!1u/Ft2-7Ij|lj\' 1Btu/Hr = 0.293w]

T | | _
596, - 56.50]

59.3]

596

s6.22
5650,

Tam70

2942|

_3s8] 36.03,

ds seso o se Tl as  omes

356 3784

|

N X

25l mael T anaes 18| a7 T 3135
324, 3140] 30460 M T el 033
22 3120 304.40;

J— i'i J— B ! —

§ . ®_ T sk _ ares|
322 31200 30440, 1091‘7 . 345 31.59|
H |
|

!
717 rse T o270 T 138!” - 737.5‘1 T 3&55.‘777 —
1] 760 280.80) 158 E I 43,89
7 780 ao70, w3 358 _ 004
74 760, 28080 142 36] 3044l ~
e
| i i - b 7119.57‘;v7vlm T
oo . _ ogim -
il ] L - L - o _ o |
Ky= 4 e N _ 0.018'WimK P - ) ]
! , ! |
Front i ! ! o _ - l . o |
o= | 1e3s Wt I [ o mzsmt
a7 = _d 2378K i o B L . . _
s T owslm T b o ooam ]
i ! I |
= .. 0208t ‘ 0.022[Wim-K _ L ] |
Bak | f |
Q= ' 9.50|WiFe? 1' ! :
= L wnk . | o ]
oL = 7 oolm | ) 3 ]
| !
K= Tomss [ B
T-mponturecorrectlon" ! I - T } ]
Seriatno. | Temp®C| Temp'F' Mulipication  Comect] T ]
) o B I factor|  Temp‘C_ B B o ) ]
00022886 - 506 13928 096 5650 i |
00022887 506, 13528 - 0.98! s650 e B
00022888 | 593 138.74! 0.96 5622 I _ i
00022089 506 13928 0% 5650 . ~
Middie | o - _
00067902 325 805, _ L L _
00067903 | 324 9032 e
00067904 322 8996 } _ o i
00067905 322 8996, 3. i} _ o , _ _
7. 448, 102) S sl T S T
71 44.78! 1.02 [ 7.60 i
7] “s, 1,02 RE I i )
71, 4478 1.02 7.60] \ ‘

[oo

e

7!:3

{

UU

Ur ?lwl:\;h«/ Tc¢ %

b\)ﬂﬁgx:é« 1P~ 5°c

()u»gy(’/l&/"mj{w Aﬁﬁﬁ 30

2

I J)’krf A/\’(P(m = Se L
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Finger_TC 4
Thermat Conductivity calculation using Fourier equation : !
i [ e T - - T T - - - -
| e _ _ _l - L
Run = 'FINGER_TC_4 ' . r
o - TINGERTC 4 R ot e — e e ol -
i
L - - O il e i - B R 1
Simgbg "“GIasg platerfrac(urermprdel assembly o _ I— A i
i ! . N

\7=' - |
L jokamay S I EIE T,
- ,

b “hea st pe it rsn WIFE)

<o io T K= themal conductiy (Wimk)| .
ol i _]dT=temperature difference between bottam and top sensors (K} oo o]
L ‘.= distance between bottom and top sensors (m) e \
\

- - 1o T '
I [ B - e - L - |
Serdorreadings | T T i T '
Serialno. | Te’m;:'f’cT _Correct Tem;g“K_; _ Heat flow mv| _Cal. constant; Heatfiow|  Convert to WiFY] ﬂ—’——'
! L M, B . _

| MVBWFERN BUFEH et = 0203w ' \

o]
.. 2348 7 Tgey
2228 6.53 — \

: i I
00022886 . 426 4079 31399 E
ooozzea7_ 426, 40787 31399 8ol
00022888 424 4059 31379 89

25.00, . 13

022880 425 4089 smassl gol
T N T L _ ,
Middie ‘ I R a
00067902 239, 206588 7] 21.35 626 —F \
00067903 | " 239 T 2077, 608
oooe7004 217 _er, el T s —"
00067905 | 23.7; 74 2145 6.28
i i -

Top ; : \
00022050 | 65, 28019, o7 358, 27.08. 784
00022891 | 85, 28019, Sl ... 38 739.83& .03 i

! 280,19 _ 98 3% 2737 8.02

708

= ‘, - - — —_ ,j - _— — = — - — — - -
N T S R ,
o R ! I 81.03 Wim®_

Q= L 7ssjwre o | T
. L egm T ’ \
Kem 0.176'% L T ootswimk

ar= | @nlk

C e o - Lol B Lo . § -

Front : ‘ Lo L I \
: ‘ _ 76.64, Win?

L = T o2d'r
Q= 7.12|WIFE ) 7 - o c )

ar=_ | 1640K . : y o i . : .

L= .01 o ) f o0 T oeam ,

K= oz08s . 0.022)Wim-i¢ _

Q= - eswrt N »  cesaiwme
dT= 17;33}5 ; ' 1

dt=" 77 oniR ) : i N . . __ oo3m

Cemsls T aoiswimk
| |

re correction - o ! i
correction . . ‘ . ; .
Temp®C; Temp'F.  Multplication Correct;

I Lo et T Temp'c

. H N —— -
426, 10868 0.97 _ 40.79]
4281 108.68' 0.97, 4079,
424, 108.32, 097, 4059,

00022888 | " 425! 1085’ 097 40,69/

B ool

i‘idqle - H - s | oL
00067902 239 75.02 0.99 723,{8[ .
00067903

00067905 | R7 7466 088 ;2

Top o : . i
00022690 65! 437, 102 .69/

00022891 65 a7 1.02; 6.99 o ‘

00022802 &5 437 102, 699 )
00022893 | 65 437! 1.02/ 5.99, * ]

il
S —
—
[ ——
—
l
N LTS 099, By Pl |
00067904 . 237 7466 0.99: 82, ! . A —
J




Finger TC_ 5

R? . /C ' Thermal Conductivity c n gsi?g Fourier equatic B ) A s ]
; \ | | | |
M (WS <,M Run= FINGER_TC_5 ) T T T T
Run . FINGER_TC - s o
- P —_ _ S | - — —— — - -
Sample= Glass plate fracture model assembly
—0 T T T - -
\DM m 2. < i It - - R - T
| 5 R - - - - - —
— - — — JR— — S - - — S—
O evdile Todvnar X _whets T |Q-=heat transfer per uni area (WIFF) R
U . ] __[Ky=thermal conductivity Wim-K) | | oo
D ,-f; p / LI\/ — 3 ,?k l 19 | - dT = temperature difference between bottom and top sensors (K) o ]
VN 205 DV . N _ i ) -dL = distance between bottom and top sensors (m) | A
Somsorradings [T b e
[Seriaino. ~ Temp “Cf ) Correcﬂw Temp °K _Heatflowmv|  cal constaptj ___ Heatflow|  Convert to W/FE]
O T Temp| _ _|  _mVBWEEHr T BWREHT 1BuwHe = 0.203W]
» Botom N 1 | -
00022886 - 481 46.12 31932 58 Tass 1620
- Lol Sopo _ me e wn som w0 aw
. —-ﬁ;u, ‘O [ (A,-'Qﬂ C — oo022887 | 481 aer2] _atese| R 7&59! _ 13l
N A — . L\h.AM 00022868 T48]  ae03) 31923 62] _ s g -
. N 5 Do 00022889 481 4812 319.32] 355 15.21
) e TTC — pes R s e
I , _ —
Middle | i :
Ned pese . \ ooosrsc | a5 i _wml T
[ | oooeo0s 358 - : T owa)
00067904 ) 1284,
o0oe7scs , zs
. ——— o I S A
* L U T N - - - _—
. \ oooz2800 245 2450 w770 4. _ as8] 1788 524
h@991 o 245 24.50. 297.70; 74 ] 3.6i‘" . 20.56}"7 - 6.02
\ oooz2e02 | 245, 2450, 20770 65 as_ e sa
00022803 | 245 2450 20770, I 36 1778 521
I H i
N\ o A, S R T
ja= 5.07|WIFE o - o 5461 Wim® -
\ a7 = . 21.60 K } _ - - I
dL = 024 Ft 1 0.07|m
el | ) _ L _007)m__ _
\ Ke= | ) o.i’é's"}z 0.020|Wim-K ™~ B T ]
N\ : Fom - - T C T
Q= 4.78|WiIFt ‘ ST T s we ]
‘ o= 020K i i
dL = ! 015 Ft Tooam )
. o o _ ] _
Ky = T 0224y 0.024! Wim-K !
. 42 $ Wim-K - I S I
‘ Back ’ ] " , O ]
= T sarlwire i |~ - qawn T
ot = . 1Ak i ) B L 7] |
.\ o= | 0.10 Ft i ) i B P 0.03'm ~ ]
- B e A I S
i, = I Toazls " 0.013|Wimk - B r - B
| | I
\ T, " ion ‘ - - '
Seciaina. _ Temp°Cl Temp°F Multpicaton o . ]
Y e b _ factor, I S
Bottom i ! !
Bottor i L . o ]
00022885 0.97 |
gt 002288 _ a7, } B —
\ 00022887 097! ) L ]
= 00022883 0g7 - T i
i e 00022889 097 I _
\ — st 1 S o R T B
AN 00067902 0.98/ 34.83 L ]
™ 00067903 ! 0.8 3473 N
00067904 0.98! 3463 ;7 T
00067905 0.98 34-,5,34 U ]
. ; - — — —
Top _ L . ; L — I
00022890 245 764 1 2450 N B
00022891 245 76.1 1 2450 U T
00022802 245 76.1, 1l 2450, - |
00022803 245 76.11 1 24.50] |




100 101

Finger_ TC 6

PAIRIC =
10

Thermal Conductivity calculation using Fourier equation
‘ urter e

P\/vv ‘\’w;\yr\/ - b

Run = FINGER_TC_6

|
i B T 1

gample = Glass pla{eﬁfkracture m:ﬁgl assemblyi _
|

T v Y = i R

1o o [ e -+
\ ) W\—o‘/&{x WA ) AJZ@T#_ - | : | I S
/ where ; Q =heat transfer per unit area (W/Ft)
) | : AU Mt LEAEE - I
At T -2 Sl 4, i i Ky = themal conductiviy (Wim-l) | , ]
ID/\W""’“ 74" U)D "p / _ . dT = difference between bottom and top sensors (K)
o dL = distance between bottom and top sensors (m) | ]
i 1 o L ' ]
- Sensor readings o e e
Serial no. Temp” _ Temp'K  HeatflowmV Cal. constant Heat flow Convert to WIFt!
¥  mVBWFRH,  BtwFEHr 1BtuHr = 0.293W
- . 622 5900 33220 9 3s8
. i 29822 A TR oS
— 622] 5000 33220 %2 359
) [ LLA—--:.Q [ WW ua«Q,(,«,(c\:&:) g"\/ 619, 5871 Be ) 356
-~ ~ 62.1 58‘90, 33210 88, o ,,,&, .

o

Y NN W / 12 51‘0‘\«?\/\ (e
T

. ] ) 429 31489 84’ R
) ek Y2 R 29 31489 8] 36
. \ \ Fa 27 " 31460 76 366
, a7 31469 83| 3.45
. ; | S — 1
; 253 2487 29807 T as8 zes 8.10)
\ ] 253 2487 206.07| 36 3194 9.3
—tr ! 253 2487 29807 358 2877, 8ag
L

\ : oc0z2893 | 253 2487 29807
O _ :
o Tota | o
L la= 8.10 WIFE e
I ar=" | 304k ]
\ ot = i 0.24 Ft )
... 0187 0.020 W/m-K
‘ Front _ ) S ;
, ja= : 7.56 WIFE o :
! joT = : 16,72 K B ) :
\ v ‘ o= 0.15 Ft
e
LA - i - -
\ Kew 0 0218 0.023|Wim-K
ek o] .
\ e i - ! 7i5wWre T ‘
T = | 1732k !

T

=

i
r :
\ - oL = ) ; 0.10Ft 3 o ‘ 0.03|m
P R 3lm ]
\ Ke= 04292 ‘ souiwmk N ]
5 R | - e —
Temperature correction ‘ o ‘ - o B
Serialno. . Temp°C| Temp°F  Multiplication, ]

! o factor|

\ Botiom _ , _
000228 143.96! i ]
- . 00022887 14396 o
00022888 143.42; L
\ 00022889 14378 L
‘
\ Midde o L
' 00067902 429 109.22 088 41.69! . ]
00067903 | 429 10022 088 4169 | T
00067904 | 427 10886 0.98 4149 o
00067905  427] 10888 098 4149 ; o
Top o R _ ]
00022890 7754 0.99 .
00022891 77.54 0.99
00022862 | 77.54 0.0 o B
00022093 | 77.54 0.99
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7 z (7 l 00 (w Finger_TC_7

Q\m L ) el

{" ' . .’./N- Té.., 7 Thermal C ivity using Fourier ion ; ! ]
| —~—— . i : i

Run=  FINGER_TC_7 _

‘ 1 )——f” J I.d— +-:_, ‘l\ s ?M go C. [Sample = wGIass plate fraclure model assembly ‘

I
| |

—— L T . : _

Docedte T gt o Nm 50 e

——— : . S T
! ‘where Q =heat transfer per unit area (WIFt’)

B g dT = temperature difference between bottom and top sensors <
i _|dL = distance between bottom and top sensors {m)

P.A Pt AN Q(\E_T A \ .'Dlgt‘a';,, -y gr—t\L o | Ky = thermal conductivity (Wim-K) | 7 )

. Temp K H;ét fowmvi  Cal constan} " Heatflow], ”Qonvert to WIFF

-  mVBWFEHI  BWwFEHr  1BtwHr = 0.203W

Tl tondo A, oot Sou

3s8  43sel 12.77]
359, _a039| 11.83

356 4242 12.43

. T T 7 S\ dlree oo
/ S A

355 39.72 11.84
: 1.64]

et pegr
' Vv 0

sussl T ar 3514 10.29)

TTazz| T arl 370 1097
324.08 124 366 3388 9.3

321.95| 128, 345 3110 1087

At ooo22890 ' 263 2586 299.06! s 358] 43.30 12 ;
100022691 263 2586 299.06' 177 36 4917 1441
12.93 2

s 0022802 263 2586 299.06 158 358 4413 .93}
\ Do022883 263 2588 20906 157 38 4381 12.78

— . | S e B PR
Totat O
; Q= o 12.68 WIFt' o B 136.53 Wim*

— L PR L
\ . Ky = | odsax ‘ 0.021|Wim-K ) R

Front R ﬁ N R
" Q= e 11.76|WIFE ‘ : | 126.56|Wim® ]

dT = L. HS3K ‘ I e e
dL = 0.15/Ft 0.04:m
o 5 e : S o e S

\ ke omms | comlwex

{Bacx ‘ B R
N i o=  124wWiFe I 121.00|Wim?
jaT = 26.78/K [ S
- oL 0.10!Ft j e T 003(m ]
\ K= 0Mf: f 0014 WimK T R ]
Y S — . -

R S -
Temperature correction | o » L ! o ]
" | Serial no. Temp "Cé Temp°F Muttiplication Correct;

‘ ‘ factor Temp °C| -
. \ porom _
00022886 824  180.32) 095 . -
- \ 00022887 824 18032 095 -
: ' S S ooczzess e 1786 095 B -
00022889 R 7@23 B 180 14\ . 0.95 o e
s i - _ .
Middie . i el | 4.
(00067902 534 128.12 087 51.26, _
B 00067903 s32. 12796 o7 5107 D
070967797074 53. 127.41 097 50.88
s S 00067905 83 1274 084 4875 o o
e Top B T S
00022890 63 34099 2586 ' T
00022891 263 79.34 0.99 2586 ) ]
e 100022692 63 7934 099 25.86 o B |

00022893 263 79.34 0.99 25.88
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Finger TC 8

}
_\df—’f | Thermal Conductivity tation using Fourler equation L _ T S N
! i e I i I DR _ I ]
i Run = 'FINGER_TC_8 i T T
! ° i i i} : , ] i
S 2> ¢ Sample = Glass plate fracture model assembly | .
‘ - ' B =K {(dT/dL) ) ) ) o
(AA—*ﬂ—GA—Q‘ —b::;r ek o AL J{) . (90 B - +
[ ; = B where | In
PAS BT TV AR 1A L p ‘CL— . g £ (*L ‘ | thermal conductivity (Wim-K) | L
\ ! T ‘ temperature difference between bottom andtop sensors (<) |
| - distance between bottom and top sensors (m) |
nsor reading . e g e : N [
\n"——' | Serial no. ~Temp™C.  Correct! Temp’K  HeatflowmV: Cal. constan(\ Heat flow Convert to WF{®
. | B . Temp ) mVBWEEHT  BIWFEH  18tuHr = 0.293W]
. 1 ] \’ 00022886 1034,  96.13 24 358 19.15]
. o 0o ¢ e SO : ocozzee7 1033 9604, o 350 _ 1804
_< v ? 00022888 1029)  9566' ~ 2085] 18.52)
-r 889 1033 9. 208 .
VYA — l C-—\R > 5W AN~ 00022 = o — T
Mdde ‘ T ]
‘ » P 0067902 | - 189 37 51.08 14,97
\ \I 00067903 | R 366 4973 Tiasr
. 00067904 182 366 4973, 14587
00067905 ! 186, 345 53.91] 15.80)
D Top ] _ [ - o o ]
\ ! 100022890 | 296.00] 220 358 Y
h 00022891 29600, 251 Y] . 2043}
' 00022892 20600 225 358 18.41) -
00022883 29610 228 36 B 18.56)
\ Total - . o i
. = % _ . 199.52|Wim’* ]
\ dT = :
. I
oL = B o - 0.07|m ]
\ ; Ky = ‘ 0.021 Wim-K i T
i :
. i - -
\ Front o ~ _ . _
T Q= _ . i 18206 Wim*
a7 = B | - |
vt dL = - ) : N 004m
1 i
\ K, = 0.228¢ “0.024}wimK o i - i
g = ; i
\ |Back S . L 1
T ja= 1660 WIFE e ) | 178.66 | Wim’ N
\ » jaT = 3764 K | - . I
- - oL = ‘ 010 Ft o - - 0.03m
: . . Co_t . o .
\ . |K: = L 03Tt ) _0.015: Wim-K B : L
’ ! | N i L i - B
\ | Yemperature correction o i o { o -
e Seriai no. Temp“C; Temp°F,  Muliplication Coect| [ )
\ i B factor Temp °C § - B B
e Bottom . e e S o |
o 00022886 1034, 084 96.130 P L ]
- — 100022887 1033 0.84 96.04; ~ . _ B ]
—— oco22888 102.9] - 094, 9566, o B -
\ 00022889 1033, 21794 094 9604 _ _ _ :
I ; | o ‘ I L _
Middle . B _ _ . o
L — oco7902 i B B |
00067903 ) | -
\ — 00067904 - i ] o
00067905 B L o -
/M Top i _ l_ i
00022890 _ I _ ,
S——— 00022891 _ .
R impgz w [ i
00022893 ‘
_/'1\ !
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Finger TC 9 —
Thermal Conductivity calculation using Fourier equation - - ) 3 | o i
Run=  FingerTC9 o7 T/t o
Sample=  Annealed glass piate - - e I
10 T [ A O B
[~ where i 'Q =heat transfer per unit area (W/Ft’) i ] m
- N ~ Kq = thermal conductivity (W/m-K) - - —
o - ) dT = temperature difference between bottom and top sensors (K) - _—
o - _dL =distance between bottom and top sensors (m) o N
lsonsorroadings ’ I R
Serial no. ~Temp’C-  Correct Temp K| Heat flow mV Cal.constant, ~  Heatfow|  Convert to W/Ft*
B Temp mV/Btu/Ft*-Hr BtwF-Hr|  1BtuHr=0293W|
|Bottom _ ,, - ]
- 4730, 4535 31855 947.00 3.58 26453 1151
22887 46.90|  44.96 131816,  1075.00 359 20044  8T.74) .
00022888 46.80|  44.86! 318.06 1133.00 356 31826 93.25|
00022889 | 47.00 45.06 318.26 92100 355 25044 . 7601 T
. 2760 2715 30035  817.00 358 22821 6687 T
2780, 27.34 300.54 85400 38 2322 8951)
27.701 . 27.25 30045 985.00 358 275.14 8062
2780 2734 30054 955.00 38 26528 LA
o= 78.65 WIFt’ - sageaWm’
dT = 9K ) ) T ] —
di. = 0.032|Ft o T . R 00tm |
K= oasax 1 S [ N R
= L - S - I
Temperature correction R o - o ] B
Serial no. ~ Temp °c Temp % Multiplication Correct - - o - —
L b factor, ~ Temp °c - . o |
Bottom ‘ B o B o —
99022§867 4730 11714 097, 4535 - L - ]
00022887 ~ 46.90 116.42 097, 4496 o I L |
00022888 4680 11624 097 4486 ] - _— —
00022889 ~_47.00 116.60 0.97 _45.06 R i
Top L L i o |—
00022890  27.60 81.68 0.99; 27.15 - )
00022891 27.80 82.04 0.99 27.34 ) -
00022892 27.70 81.86j7 ) 0.98 27.25 ) L B
00022893 27.80 82.043l 0.99 27.34
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Finger TC_10

—
| r —
[ < e
'» | b go \L\N\M M Oohdncoh D0 M ) ! [Thermal Conductivity calculation using Fourier equation B ) I - - -

‘I U ( \,‘/' o \ - o ) L B o - -
— Sopcphe S0 the > V Run=  [Finger_TC_10 i . ol _ L - —
"Cb\l(/keg sevple _Coul§ lne MM,,C/ : [ ] ] . - . - :
, 1 T~ |sample = |Annealed glass plate . i ) . B B
i . \ V = ‘ e . i il _ _ L _ - - R,
SOMA,QL 4= Lu.eam g,oa.ﬂo WJ\M«,&Q ]‘o \f ' B 1Q=Kq(dT/dL) ‘ - i B :
o - B e o ‘ § _ ‘ , _ {
i W’é,"’\ 4 l L X 1 '3 X- 3/ 2 Py /“M 'D / (i:) V ,77 ,L‘{‘,’here \Q Eg?t transfer per unit ar?a (\A{/Etzl 77777 i 71, B i i l
\ o " e U T : ) Ky = thermal conductivity (W/m-K) | | - i | .
B S | dT = temperature e difference between bottom and top sensors (K) ) ""‘“"J
S dL = distance between bottom and top sensors (m) :
v | _ _— - B . B _ ot
_ o \ . o o ;
! l o iignsor readlnrgsr ) - ‘ B - - - ——
7| 31 l oD ?fcv' : Serial no. Temp C ~ Correct Temp K Heat flow mV. Cal. constant  Heatflow  Convertto V\{/E L
Y o | Temp mV/Btu/Ft-Hr Btu/Ff’-Hr, - 1Btu/Hr = 0.293W
) bl _ e bt - it _= adiahid
Q )y - Y Botlom , o . I e - I - %
(FEN o (%) Q/—“ . i o 1 NQZZSSG’ ) 64.40 61. 11 - ) 773734 31 7@3700 ) 773.58‘ o 221. 51; ) 776479(1 R
_fﬁ i00022887 o 64. 30 ) 61 02 334. 22 B ] 704.00| ) 3;75797‘ 71796 10, L 57 96 ]
~ M W i 990;2888 e 64. 10 ) 60 82' - 334 02 884299 o §;§6 3 24§§1 ) 7272 R —
\A/ me) Z 5 C | [00323389 L 64.27(1 60 92‘ L 334.127777 - 7837.00 o 7773.55 235.77 - 69.08 A
\)Mmmw /m (po R ka L - —— — B —
] ——y 1op N o e o o - - o o em—
S N A v A f‘ 2= 1o 5e (L fooo22890 2660  26.16]  299.36 880.00 3.58 245.81 72.02]
’ 00023991 26.70 26.26 B 299 74764 B §28.00 L 36| 230 QO 77777 B 67.39
*ﬁ% ! !20@272§92 26.50| 26.061 ) 7?99 26 778705.00 . 537.58 B 272186 - B 765.88
ﬁ,ﬁ}‘, @002289@77 26.70! 26.26) 7772799 46 85;00\ L 36 236.94 ,,6,9:42,
- e [a- 67 36 WIFF ’ o  7saz
[fecnsd ool el O I gw i aT= | 3479K o -
= - - I T f 0.125|Ft 0.04/m
Ere TC 10545 Shrnon e [ Lo | : f - oo -
iu l\u«—\ L [Ke= 0.794/t 0.081Wim-K - -
‘ - v A i
'_g Tﬁnperature correction o 77 'Tl 7 ~ o _ i77
] | Serial no. ~ Temp °C Tempﬂ?FA Multiplication Correct i . B B -
—4—4‘0---—;‘ ~ factor o Temp C B o )
,___——:'f'--._ Bottpm i —— -- [ i
\ . 00022886 64. 40 147.92: 0 96 - 617.1171 ) )
. R, e, we22887 64. 30 147.74: 0 96 61 .02‘
‘ : S — — - e -
\ e 100022888 6410  147.38 096 6082 i B - B
\ \ 00022889 64'20, 147.56 09§ 6Q92 ) ] e
I i
o~ [ , , R o
: 00022890 26. 60 79.88, 0.99 _ 2616 _ _
_‘_/"‘\ 70907272891 ; 26 70 80:96 ”70.997 267264‘ . ) o B
! 00022892 : 26. 50 79.70 0.99 26.063
., N B i b - ' — - - —_
» 00022893 26.70! 80.06 0.99 26.26|
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Finger TC 11 |
—————
Thermal Conductlwty calculatlon 1 using | Fourier equatlon L B - [ - L 1 i
‘ ‘ 1 1 S
[ 1 ; _ — _ _ - i
un = Finger_TC_11 i ‘ b
R T - — )— e — e T B R ——
! )
sample=  Annealed glassplate T - ] ] I
T TlQeKg(dTal) }7 S o o T
b——— - — 7 T - T [ o T - T - - — i - - — — I — 7 - . 7
- i JWHeﬁrfe o rQ =heat tranrsferrfr;er unit a area (W/Ft ) 777 - - - B |
- 7 i KT = thermal conductivity (V (Wim-K) | T 7 -
B N \dT temperature difference between bottom and top sensors (}() - ) | [——
i ‘ dL - distance between | bottom and top sensors (M) ‘
- = gt - aof - - ‘
8ensor readings R - 1 - I
lscnal no.. ;7 Tgmij‘ _ Correct, Temp 05 ~ HeatfowmV ~ Cal. r;onstant ) Heat ﬂowi Convert to W/Ff"r
| | Temp, - _ mV/BtWFEHr Btu/Ft-Hr| 1BtuHr = 0.203W|
9080 8’545;“"7 35066 1363.00 ~ s8] 380738 1115 ;
9060} B 86. 26 3 ) 358.4 46| 1217 00| o 159 o 339.007 o 99 33 -t
9030‘ ) 85. 98 ‘ o © 350. @ B B 1494 oo, ~ i56 o 7774&.66 o 122 96| .
970.6074} ] 86.26 ) ”7359 49\ 1439 00 ] 355, 77405.375 - . ?1 1787.77
|
_ _ - + [ ]
00022890 2040 28. 93‘ 30213 146800 358 41006 B 120.15 :
00022891 29 80‘ ) 29.3 32 ) 30%.52 o 1409;00 o B 3;6 B 38@789 - 113 94| -
00022892 29. 50‘ ’ 29 03\ ) 302?3 B 13§9.09» . N }.58 . 379897 o 111 31 I
00922893 29 70 ] 29 23 3021‘}? 1424.00 B B 3.6 . B 395.56 ~ 115 90 )
Q= L 11a24WFE j I R 122060 Wm* |
dT = 5711 K S - ) IR
dL= 0125 Ft . L - 0.04/m B
| :
B I Lo i . _ _ o R R R
K, = Lo azo‘+ 7 0.083 W/im-K ‘
: | _ b _ e I
I!!leerature correctlon ] N - ,,,,W ] B a B N 7»7' 777 N ] VW 7 - . i Wmi” : !
| Serial no. Temp °C‘ ‘ Tempr?FFﬂMultLpliipatiqg ~_ Correct| - I - | - R
o _factor Temp'c )
Bottom . ] ) i o ) T B o
00022886 ) 90.80 195. 44‘ - 0.96 86. 116 - o ) B J—
00022887 9060 195. oa‘ 0% g626 - :
00022888 . 90 30 ) 71 94, 54 B 096 85 98 . - l _ o - o |
00022889 ‘ 90. 60 195. Oq | 0.96 - 86 26w s - B ~ I J—
— - — - S T e —_—
Top L L R o _ L |
990@2890 29.40 "8492 B 07.99! 28.93 : | —
00022891 29.80: 85. 64 0.99 29.32 o B
00022892 29.501 85 10 0 99 29.03§T ) B ] B
00022893 2070 8546 0.99| 29.23, : _
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g 2o A e gl Finger TC 12
U1 {) U T~
_— -~ ——— RRR——
1w (\)“-’, [ C e 2 o  Thermal Conductivity calculation using Fourier equation o 1 ,,
—\“r/‘ o ~ e o - ~ ) B ~ |
: Run = Finger_TC_12 E—
M Y T~ | D - - — - -
W ok tQJ:t: 25°¢ _ e Feesiod o s - ! SR S -]
j—1 |Sample = nnealed glass plate
Voonlile ompo s B 970 gassplate : : : T - :
A T | _ _ __ e - o I
P e Et\p A ol s 3e (L T | Q=Ko (dTiL) ) S o
\] '\‘4}———"‘ B - - i B L B -
> where * Q =heat transfer per unit area (W/Ft%) S
*\‘p——— _— o ; - T - ] — —
| | B KT = thermal conductwqty (W/m-| K) L - ]
. T—— | ?7 _dT = temperature difference between bottom and top sensors (K) - | I
. , — : * dL = distance between bottom and top sensors (m) A
: I ! S - o
1o QW cele 0T - B _ I :
ey — &nso;ﬁcpfadlngs - 1 . I R -
4"‘1/ {’ A = { < 1 3 - [f—W O Serial no. Temp Correct Temp°K|  Heat flow mV Cal. constant Heat flow Convert to W/FF|
. ~r B Temp ' V/Btu/FE-Hr Btu/FtHr|  1Btu/Hr = 0,29
et oo o ’ B Temp mV/Btu Ft'-Hr Bt r 1Btu/Hr = 0. 293W
{ 4 g Bottom ) o - L - o B B ; b
00022886 107.10! 99.61 372.81 1740.00; 3.58 486.03 142. 41
L 00022887 10690, 9942 37262 1568.00 359 43677 127.97
\ 00022888 10650,  99.04 37224, 190100 3.56| 53399 15648,
\ ~ 00022889 106.80]  99.33 37253 1833.00 355 516.34, .., 151.29)
N Tp ) - ) o 1 o —
00022890 31.300 30§21 B 30352 1823.00° 3.58 509.22 149.20
\ . 99922891 31.800 (}0.81 - 304 01 L 1767.99hw 7376 - 49083 1@§§1ﬁ
. 00022§927 3140 3042 303 62 1”77({7.00; 3.5§‘_7 47682 139.711| -
\ 00022893 3170, §0.71 ) 393.91 7777777 1763.0& ) 3.6j 489.72 1{3:12 R
\ Q= 1a420WFE S 155320/ Wim®_ | —
\ . dT = 68.79 K | E
[ o e — — - = — A s
N\ o= 0125 _ oxdm i
| B P B B B | | S—
1(7 = 0.860 % B 0.087 W,ITZK ~ B - - | ;
| L o o o -
] Tompqrature correcthn ~ a a i,,,,,, . - i - ) -
Serial no. Temp °ci Temp oF Multlp[L@yon ~ Correct o - 1
— ~factor|  Temp °Q7 | p—
] Bottom g
. : : : _ o , ,, )
- \ 00022886 B 107. 10 224.7778” 079747 - 99.61 B L - L
- 02022887 106 90 22:1.42 0. 941 L 99.42 - ) ) -
\ | |ocszsss 0es0 22370 0ss 9004 - o
\ , 90922889 ) 106.80 7324.24 - 094 99.337 ) L o -
.___/"‘L..‘_ S o - '
\ 4—,4 | Top ] - B B L B )
' 0002?787970 3 .730 88.3}; 770.98 777@0.32 - ) -
\ I | 00022891 31.80 89. 24; 0.98 30.81
VIS Y. — _ b __ B} - I
\ ! 00022892 31.40 88. 52 0.98 30.42 |
/:l {00022893 31.70 89.06| 0.98 30.71 ‘
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Finger TC_13 -
[
Thermal Conductivity calculation using Fourier equation | J —
e A e | P
Run=_ [Finger TC_13 S e t T R
I . ; o il O R, p—
Sample = VﬁAnneraled glass plate - o S L L
| ! PRVSRN—.,
| i S B _ L S R .
lQ=i KT(dT/dL) f ! ‘ L ]
N e e s e B el el R
B 777 \wher; ‘ \Q =heat transjer per unit ¢ area (W/Ft) 7774{77 N 77 Jﬁ B - jﬁ et
i o - = K —thermarlicqnductlwty (W/m-K) o T B I —
s P 1 dTV— temperature difference between bottomﬁa}ngitog §gnsors (K) L ) :
o ’ JdL distance between bottom and top sensors (m) ‘T 77777 ~ L - “"i
1 ‘ | \! !
- I e e ] — -
~ Temp°C| Corect Temp’K|  Heatfowmv Cal. Qﬁ;ﬁht‘r - Heatflow|  Convertto W/t ——
. Temp | i e Vm\(/BtulFitiH[l _ BtwFtHr|  1Btu/Hr = 0.203W| ]
12150 1?11;1 - 384 9,,5# - 2227<ﬁ . 3s8  ea207,  18227] —
121.20 111.47[ L 7384 67 2023. 00\ o 3.59[ 563. Sﬂ 77 165.11
1720 70 - 1.0 384, 21 # _ 2426.00 - 35 681 46L 77777 199.67|
12177179‘ 111.38, 384, 58, 2349.00 3.55Jr 661. 69} . 193.88) et
| | | ! = ) T -
Top L T N g o o
; 00022890 ,,,i 26.00 25 56 B 298 76 2313 OO\ - 358J/7 i 646[& - 7189 30 e
00022891 26.70 26.26 299. 46\ 221 5. 00 36 615.28| 180.28|
; R - S e . ¢ _ R oty I — e [—
; Eg22892 L 26.40, 725 96, 2991 6‘ 2158 00, - 3. 58| - @279{» ) 176 62
00022893 | 2670 2626T 20946 2228 ocﬁ 7 36 618898 18133 ——
I - _ B '
Q=  183se|WIFE | - N _ torses|wim® ] ‘
dr= . 83K L 0 - _ w-i
aL= 0.125Ft | - ) - 0104% o . |
- B | e Y R _ | .
K= | 0.882'% ‘ 0.089 Wim-K 1 | —
F— - E E— i | B o - i - o - ]
i _ _ \ _ e ‘Lf, ‘ . _
_ ; - - — — — — Tr — _ J
Multlpllcatlon‘ (Sc;rectT7 777 W, ‘ :7 77777 7 t B ) B
_ factor] Temp OC‘ - N - l
i 4
T om mm : R i S N
083 111. 147 47 B o L - |
022888 120.70, 24926 083 11101, e e |
0992%889 o 121.10' ) 24998i 3 Ogi\ 11, 38# - N = ‘ ) ~
__ I ‘ i ‘, ; _— ‘ S L R - _ - |
IQE . 4 - ,4 ,,,,,,,,,, I _ . i,ﬁ - S
90923890 ’ 26. 001 78 80*”7 099 25.56L 3 B
99Q22§91 26. 70 80.06 Q.Qg‘ 2626 o \L ]
00022892 2640 7952 0.99 25.96 i i
eeO9e ST g SO 1 . . I -
|ooo22893 2670, 80.06] 0.99| 26.26| | '
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Finger_TC_14

2l4lon P
i

4" » “,,"—' l ( ! L" Theirr:n?alrgondﬂgtivirt! falculartjgr)rusing Fourier equation . - 1 - -
. ‘ P " [Run=  [Finger TC_14 ’ LT -
\) 11A4«())—pl IM PN Am 1L O Fﬁble,= ADnealgig@s§£late . R _ o o . _
' ! B L T
: PA b, Wu‘m Al ,Df‘d‘; 10 Se (b B Tewey I e T
¢ B S o | ‘ - o ] N - B L
I where L Q =heat transfer per unit area (WIFf) 7 - - -

j Ky = thermal conductivity (W/m-K)

"

O ot 0, .00t Sou N [ dr=temperaurediflrence between bottom and top sensors (K) _

- _ [ B - S

— ] »c@jrdistance between bottom  and top sensors (m)
‘]:"’V-—Z‘Lﬂ/,_ic.""(: { V%I/‘ﬁ‘u\w\ ) ‘T

ot Do o . [sensorreadings T
i T - Serial no. Temp°C  Correct: Temp’K  HeatfowmV,  Cal. constant Heat flow

Temp | mV/Btu/Ft*-Hr Btu/FE-Hr|

N T [ootom

202200 3.56 82079,

N e loocazsss  tats0 12003 ame23 260700 388 75335
. |ooo22887 14150, 12876 401.96 246300, 359 686.07
\ : i 00022888 14080, 12811 40131

\ 0022889  141.30] 12857 40177] 285400 355  803.94

. .,3 20322890 - : 7:}7(1.7270 ) 29.72 o 3(@.92 L 271100 L - 3.58 | 7767.327
\ ' 00022891 31.000 3051 30371 ~2640.00 36 733.33

3031/ 30351/ 2585.00 358 722.07

N I |oooz2s22 3080,

\ - M 100022893 31.10 3061 30381  2648.00 36 73556

\ ™ o= zosglwre | 237429)0

\ L= 0125Ft - - oo4m

AN p— o= 0 oew: | eowmwmk

R i
i o  Temperature correction

N\ Seriaino.  Temp’C| Temp®F Muliplication|  Comect S

\ L il | o v ~ factor]  TempCl o
P Bottom . .

To- , \ . 00022886 14180  287.24 092 129.03

00022887  14150]  286.70] 092 12876 | ]
00022888 | 14080 28544 092 12811, ] I
) 00022889  141.30, 28634 092 12857 - B -
To o o I i
00022890 3020 8636 099 2072 )
00022891 31.00 8780 099 3051 - ) ]
00022892 30.80  87.44 099 3031

00022893 3110,  87.98, 0.99 30.61,
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Finger TC_15

_\;
- — -~ —] - ;I'hg;mal Conductivity calculation using Fourier equation ) o
Fiwepr T (S 4 B P ‘ - - |
' Y [rwn=_ FingerTC5 | ) _
. - O o~ - — —+—_— — - T
mvc:é) W 2SS ¢ 4 Sample = Annealed glass plate
{ L | o ) ) - T —
. \)MM m) kg A 120 Y - i i o - -
7 4 Q=K7{dT/dL) | e
N DAW s U‘ov) 7‘)‘/\ ol 1O ’S—‘c(g o ! o N o I ] 4
— 7 I T— _where B Q =heat transfer per unit area (W/Ft*) ) 7
— ‘ Ky = thermal condu.ctivity (W/m-K) | o - I
B j dT = temperature difference between bottom and top sensors (K) i
‘ T — dL = distance between bottom and top sensors(m) | | z
i ! | >
—f . — | | —
w ( M (’;.W 'g'v " |Sensor readings o | o e ] '
—_— o~ P —}—— |[Serialno.  Temp OCW Correctf ~ Temp lilf ~ Heat flow mv Cal. constant _Heat flow Convert to W/FE R
. Fez g ic 1S lg S by 01 K)&Fb I Temp R mV/Btu/Ft*-Hr BtuFt™-Hr|  1Btu/Hr = 0.293W ;
e g 1 oot | - T
' 0 ——f— |ooozzsss 16100 14312 41632 3180.00 358 88827 260.26] —
. 00022887 160.30  142.49 41569 2920.00 359 813.37 238.32 i
\ T |ooo22888 159.50  141.77 41497 343100 356 96376 | 282.3§ 4
\ —4— [00022889 160.00 14222 415.42 3368.00 3.55 94873 <. 27708 —*
\ g 100022890 34.00 32.96 306.16 3187.00 3.58 890.22 260.84 "‘“‘""‘"i
. Dbbutonenbiited ’ el SO o910, g Il '
- 00022891 3490, 33.85§ 307.05 ~3066.00 3.6 851.67 249.54 m_{
\ 4 00022892 34.70  33.65 306.85 3005.00 3.58 ~ 839.39 _245.94
\ 44— |00022893 35.00 33.94 307.14 3067.00) 36 851.94 249.62
N T la- " 25811 WIFE T T  2778.36|Wim? |
4. |dT=  10880K ) B ) | —~J
N\ | L = - 0125/t ] 0.04'm _
\\ 4 K= T o973 0009 WimK - o | ——
\ — 4 | - |
A S 7Tempeﬁrggqre correction o ) - | N ) - 7 | -
\ Serial no. Temp°C: Temp°F  Multiplication Correct. v
\ | - factorr ~ Temp'C B ]
— 4. |Botom o o ) - T B
- \ . 00022886 161.QO 321.80, 09 14312 0 | J
\ B 00022887 16030 32054 09, 14249 . e ] ]
*“"“-J.s__% 00022888  159.50 319100 09 14957 - | 4
\ | |oo022889 160.00  320.00| 0.9 142.22 ‘
— " o : T - 7”"77717 [ ” - o - -
\ ] Top i ) ﬁ B e 7 -
00022890 34.00 93.20: 0.98 32.96:
/.J - - - i oo - — e r’ - ——m
00022891 34.90 94.82: 0.98 33.85 ‘
DUVectIl ? : g | } N
— 00022892 34.70 9448 0.98 . 3365 | | |
I 00022893 35.00 95.00. 0.98, 33.94 . ‘
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oy | | Finger TC_16

‘ 1 |Thermal Conductivity calculation using Fourier equation

1:..,)5_/ Tl 2 | . o A
}, . |Run= Finger_TC_16 3 ;
e R : |

\VOFJZ:P ,.a;e» 4 ,P A:p 2.$% Sample =  |Annealed glass plate

Vsl Geofoem. BT 130 T | - 1= -

) Cntancene on G—a’D A\ .,‘p/mh, 105e 1L, , T o T T I

_where ) Q =heat transfer per l{nit area (W/th)

Kr = thermal conductivity (W/m-K) L

dT = temperature difference between bbftbm and top seﬁsors (K)

. ) ‘ dL = distance between bottom and top sensors (m) ‘
w ¢ w&ﬁ (./L*-Q(AA.O d:» S‘:N- i T i T T : . N o e

= e T (LN Sl oo wepk T [orsorreatings T

Serial no. 7? Terﬁb: °c Cor?e&t; Temp K Heat flow mv,  Cal constant Heat flow ) Convert i§ WIFE

1Btu/Hr = 0.203W|

Pt o Temp|  mV/BtWFE-Hr Btu/FE-Hr

pottom

\ 00022886 18040, 15662 42082 3697.00 3.58 1032.68 30258
’ 00022887 17970 15600,  429.20 341800) 359  952.09 ~ 218.96

\ ‘ 00022888 | 17880,  155.21 42841 398500 356 111376 e.. 32633

\ 00022889  179.30] 15565 42885 392100 355 110451 - 32382

N\ | P L A I R

\ ‘ 00022890 39.00  37.86 311.06 3600.00| 3.58, 100559  294.64
00022891 | 4010 - 3894 31214 3528.00 38 98000,  287.14
358 95804 - 28097

\ - ‘ 00022892 39.50 3835 31155 343300 95894

\ » 00022893 4000,  38.84 31204, 3477.00, 38  965.83) 282.99

N\ - : = 2ezaswFe 1 T - 3tegeawm® |
\ dr=" . M737TK R o , R o |
\ dL = 0125!:1 ) N S ) 0.04/m L |
N K= 1038 . oswWmk o o -
N ! : : T : :
\ il;emperature cbrféétion 7 7 * T i 7
|Serial no. - Temp OC_i Temp °Ff7 _Multiplication ‘ Correct: - ]
N , I  factor Temp’Cl L ] l
- Bottom . o o
\ 0@22886 L 180.40? L 35672L 038 156.62 i ) L |
\ 90022887 179.70” 355.46! 988 L 71 56.00: - ) -
00022888 ! 178.80 35}874} 088, 165.21 - - L ]
\ 009%%889 o 179.30 3§‘}74 0.878777 1,55'65A7,,,, L - L B
\ Top ‘ - 7 1 ) | B N B |
N 00022890 3000 10220 098 3786 T !
90022891 ‘ 40.107 104.18j ,0'98. ] ] 38.94 L ~
00022892 39.50: 103.10‘ 098 38.35

00022893 . 40.00  104.00 0.98 38.84,
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»
Finger TC_17 \
3[40 3
C1 ]
- ' Thermal Conductlwty calculation using | Fourier equatlon !
Mecain . | o o — T |
VA RL4 . - : Ao L - e ] 1
[Run = \Flnger TC17 f‘ 7777777777 B + - S } I B [
— - P e . L _ g I _ | I o
Fiwen. 1C 7 Sample = 1Annealed glass plate | i ! —
¥ v - - — o nu g afva : — . - _ _ - R
! I !
| e _ . - |- e _ _ - _]
. : i _ IQ?&(dT@L), ) _ L _ o _ R |
\’) Dﬂ/\/&lg\-@& mvw AW , c O | B l i ‘ o # - 0 - i
; here {Q =heat transfer per unit area (W/Ft )
{ e Al _plas 75+ (L — Lf - L e B
o ¥ N s | B \KT = thermal | conductivity (W/rpiKi)l ] B - ~
| ~ ‘ __|dT = temperature difference e between bot bottom ani top sensors (K) -
‘ dL distance between bottom and top sensors (m) [
T e _ L ; ! _ _|
. : — - B — 1 S D - N R S —
H et § |c\,0 &\9 ] (M‘ ¢ C»m 1Sensor readmgs i o 1 s L ‘ L ) ] % ]
Q 0 < i h —_ ( s Serial no. Temp°Cl  Correct]| Temp °K|  Heat flow mV Cal. constant Heat flow Convert to W/Ft
< b/ g e 1 C 7 1 ) ~ Temp | - ' ’L mV/Btu/Ft>-Hr BtwFtHr  1Btu/Hr = 0.293W
U <honde o @  pege Bottom L I , T
' r U 00022886 _17420; 15308 42628  1780.00 3.58 497.21 145.68
: 00022887 17440, 153.26] 42646 155800 359 43398  127.18|
00022888 | 17410 15299 426.19)  1769.00 356 496.91 145.59)
\ 00022889 17390,  152.82| 426.02. 1890.00}' 3.55] { 532.39 . 15599
dad '} <29 | ‘ Lo b
N Top - A I
\ 00022890 - 129, 40 119 10 392, 30 184000 - 3.7581 513.97 150.59
@?8&1 129 90 19, 56 ] 392 76 ~1800. 00 36 500.00 146.50
\ 0002289? 128, 50\ B 11797179 392.39 1748. 00, ) ~3.58 48771 14290
\ 00022893 1%9770; 119.384 B 392.58 1844. OOJ o 36 - 51222 150.08
AN a- Crassswre | N T seserlwmt
\ dT = 33.73 K i o L
dL = 0.0625 Ft : ; 0.02 m
[~ 7 - - - T - i - ]
\ L ; ; N S R o P L o ]
\ K; = | 0885% j °-°9°,i Wim-K | 7 o B . ]
N N B e I E N S B .
\\ Temperature corrrerctlon 0 L 0 ) ﬁ
Serial no. Temp DC Temrpron_‘ h@ltlpllcahon Correct\ - | - -
L | e _factor  Temp’C I ) ]
\ Bottom I 3 . | , ‘ - _
00022886 174201 345, 56\ 0.89 153, 08\ ]
= o- \ 0002287877 174. 40‘ 345, 92 089 153 26 B - a - ]
00022888 | 174.10/  345. 38\ 089 152, 99T | i L
9007272889777" ‘ 173. 90 345 02, 0.89 162.82| i N N ]
- : |
Top 7 ‘ - L B o ~ B
00022890 ) 129.40} ) 264. 92 093 71”19710 N L L B L B
00022891 129.90} 265.82 0.93 119.56 ]
00022892 . 2950\ £§5 10 0.93 119.19] ) - o ]
00022893 ; 129.70‘ 265.46 0.93 119.38|
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2]4/ov C‘{ Finger TC 17 §
g -Te —
cele et Soo NG -
m ol Y [Thermal Conductivity caiculation using Fourier equation o L -
Cger T 3\ _wer nedue ~S T | - ) -
IFi ; ! -
wbw« a GQVCM Corna - Run = f"!ser_TC:j? S R T R T S B I
< ﬁ) S W Yo« Sample= Annealed glass piate T T o ) ’ I |
Y i , - e e e | - R 1 - - T - - -
' §¢ZEZ/ ‘ ‘ ‘ ’ ! ‘  —
- - T - _ S — - - —_ e I — - _ -
. . 1 o . | le p— T e - - T - : - ]
. W Ao 0> T ~— I ey ke
J iwhere 'Q =heat transfer | per unit area (W/Ft ) N -
Jwher o S S B -
0. ﬁl : ] ‘TKT -thermal conductlwty (W/m-K) L | B 7\ - |
] - pa BN | o ) ‘dT—temperature dvfference between bottom and top sensors (K) J o e
: ! ; rdL dlstance between bottom and top sensors (m) i I N -
{l,-—Q/ hQ/QM raQ_l)«,Oej:) Le > —— e i | ‘ B . 7‘;,,, B} a _..,.‘
N I - - - I B -7 - - 'T - - - - . - T - = - I - —
(A &l,:/ ;—a o, D O . —|_ [Sensor readings T R [ R
Q | <} | Serial no. Temp’C ~Correct Temp ‘K,  Heat flow mvi  Cal constant‘ ___Heatflow,  Convertto WIFE| -
- 1 CTemp, T | mViBtuFEE Hrl  BtuFé Hr ~ 1Btu/Hr = 0.293W| L
. \ — Bottom ] L L i | o 7‘ - - | —
\ 00022886”7 174. 20‘” 153 08‘ ) 426 28\ 1780 OOJ ) 73.578‘7 o 497 27‘} [ 777145.68 -
" 200?28§Z s 174. 40, 153. 26! _ 426. 46 o 1558 00‘ o 73.§97 o 433 98 o '12771(2 '
\ | (00022888 | 174.10[ 15299  42619] 176900 Lo 386 49891 14559 —n
\ 90022§897 178 970L 1582, 82‘ o 74726;021 o 7718790.70@ o 3;551 _ 592;3?1 ___ 15599 —
b | : | | | ’
\ L |Top 7 7 ’ | 7 i 0 o o it
\ 00022890 129. 40‘ 117 63 390 83\ ) 1840 .00, ~ ~ 73.784‘ B 7517397*‘ ~ 15Q59 —
00022891 ; 129. 90 118 09 391 29 1800 00 3.6 500.00 146.50 l
L B _ . .85 oUR.00, .
\ 00022892 129 50 117 721 ) ) 390 92J i 1746 00 73.75§1 481]1 \ 1112.9(3 st
\ 00022893 129 70 117 90 ~ 391 10 1844 00[ 37.76\7 51222 150.08 —
| e L ! - _ 1 _ “ S
N\ Q= ussswrf | ’7 R ' 1see7 W@ o —
N L = ssa2tk Lo g e D —
T = oo0e25/Ft L N o R o ~002m :
\ s SRR T —— = :—— — — - J‘ - e — L 4 e B e - — — —] ™
\ \ K, = 0.848 + ! 0.086 ' Wim-K i ! s
_— — - - - - - - - - =+ - - = e — ] ")
e —— i ‘
; | ' .- -t A4 - —
\ —— - Sl f( R L A
Temperature correction i ‘
\ - PR RN S D oo - +- B - - ™"
*=—ou |Serial no. Temp°C, Temp F i Multlpllcatlon Correct/ ! \‘
: S : T o O~T - -k e
N\ —— oo~ ] oo fator o Tempc - S { —=
\ Bottom ) . L S [ L el —
- —+— . |00022886 174 20 345 56 0.89, 153 08‘ 153.04 ; F—
i e - . A - - - I i
\ i 00022887 ~ 17440 7345 92\ ~ 9.879‘%7 - 15326\ R o oo e
\ ; 00022888 174 10 345, 38/ ) 0&}9‘ 152 99\ o L j - e | .
4‘?\. 00022889 1 73 90\ 345.023 0.89! 152.82_\ L | —
- - R A S - -k - R R -
T —
#%‘\‘iop,,, N T o | 1
1 00022890 1,,29'40,1 ) 7264 92 0. 92‘ 117. 63i 1 7.83! ) ) ] ——
00022891 12990, 26582 0.92, 118, 091 o o 1 - —
! 00022892 12050, 265, 101 0. 92‘ . 72| ) ! ] |
——J\_ 00022893 129.70, 265.46 0. 92‘ 117. 90, | e
—«* e
i
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} TN~ 7 —
Rlio [0 O Finger TC_18
Lot ~— -
Fiwi, TTC_13 \HTh | Conductivity calculati F ti T
1A, — ‘ ermal Conductivity calculation using Fourier equation i
Y —~— —
Run=  Finger TC 18 - R
Opneld, T s sl 70 i S - -
Sample = Annealed glass plate i
Do vt i plt) =il e = e N - | -
- o ) o I
' - 97=KT(dT/qLV)W o ) ~ - - - ]
| where Q 7heat transfer per unﬁt area (WIFt%) i L - —_—
H‘C I q[ Y —t ‘[ﬁ;,vQ Lovxm i ) o KT = thermal conductivity (W/m-K) o B
:b Q)—\/ @ 3 T = temperature difference between bottom and top sensors (K) |
C-’»w {" v7}« == _(C - ——— | i ; dL = distance between bottom and top sensors (m) o I
Lt < [—ﬂw ry— V\BM P e e ——— b — L
) T O Rl Sgnsor rgajmgs ] - - L —
— Serial no. Temp C Correct Temp °K Heat flow mV Cal. constant Heat flow Convert to W/FE|
\ 7 " Temp. mV/BtWFEHr  BWFE-Hr  1BtuHr = 0.293W)
B \ A Bottom s L | ) I B
— 00022886 161 49 14348 416.68 1446.00 338 403 N 118.35
\ 00022887 161.60, 143.66 416.86) 771259.00 . 3.59 350 70 L 19?.75
\ 00072287887 161.10) 711(?.7271 416.41 1482.00 356 416 29 ) 121.97]
\ 9Q022889 16090 143.03 416.23 7”17601.00 3.55 45Q7.7979 ’:V 1331{ o
\ Top o . ~ ) T, _ ” o k o 77— R
99922890 ) 1%219 N 112.87j 386.07. 1576.000° 3.58, 440 22 - 12892
\ 0002?7821” 123.00/ 113. 15‘ §86735’ 1501. 00 L 36 416. 94 L 77172727.7176 -
00022892 5 122.90_ ) 113. 05 36.25. 1440, 00 ) 3.58f_ 4,0,2,2?,,,,, ] jj]gﬁ e
\ 90022893 o - 122.80} 112. 96 B ”7386.16: 1558. 00 3.6%7 47327L77 126.80
\ Q= 12138|WFE N 130854 Wim* —_
N ar = | 3034k i B - o |
\ dL = - 0.0825Ft | ] 0.02 m - —
\ Ky = ‘ 0.820 + 0.083 Wim-K - o |
- — P B - 2
NI , . . . ]
\ " Temperature correction ; o . 7 o o . |
\ , Serial no. | Temp 0C Tgrpp °F ; Multiplication| Correct - I
—“K— L o - factor ”Jemp °c I
\ ¥ |Bottom N ‘ R I S o |
- \ 00022886 161. 40‘ 7”322 52‘ 09 143.48| - —
R . 00022887 161. 60‘ 322. 88 o 0.9 - 143.66 - L B o
e 00022888 7161 10 7321 98 ”0;9%7 14321 1 -
) QOOZZQ@Q ] 160‘901 321.62l 0.9{ L 17473.03 - L -
_,/1}\4‘ 71 - ] B .
/I\J TOP A ! _ 4 —— ——— —
! 00022890 ) 122.70§ 2757286l 0. 93 112.87 ~ H B
/1\1 00022891 ] 123. 00i 253. 40 7@ % ~ 113.15] N - ]
“—""/\'\-{ 00022892 ‘ 122. 90\ o 253 22 0. 937 ) 113.05 - ]
‘ 00022893 ‘ 122 80 253 04‘ 0.93 112.96 P
P, S

i
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3 l“, 5o qﬂ() Finger TC 19 —
S — —
—T':l’ N~ ‘ TC \Ci \Hﬂ De(rla! Conductivity calc‘ulation using Fourier equation | . T
q== ——1 T S ! : .
e | (Run= }Finger_TC_19 o ]
Vooclile Tgeas izl RO R I e N : —
: —f— |[sample=  Annealed glass plate - o S
?(\W e A D@: >3 Se (L | - | . -
) ' \'f‘ i Q=K(dT/dL) - - 1 I e
|
: : - whergﬁ:ii Q =heat transfer per unit area (W/Ft}) N ] T
! Ky = thermal conductivity (W/m-K) : N - r——
—L‘Cﬁ‘:@’ §(M = _@I:'Q C@\"‘Q"":—/w ) ] Hiii;tie;iberature différérilégﬁﬁen bottom and top sensa'gik) - |
C’m e = Zﬂ“\,«)ﬁ’\ P “ P ~|dL=distance between bottom and top sensors (m) ' |
Ty —————
pefl  poge.. _}—  [sensor reaings T | D
R ( ﬂ Erjal no. fenEfCi Correct| lTs?mp °K Heat flow mV| Cal. constant 7M; Convert tﬂthi
—r— Temp mV/Btu/Ft>-Hr Btu/Ft>-Hr 1Btu/Hr = 0.293W| e
. \ Botom - - ]
\ 00022886  138.80 12471 397.91 1146.00 358 320.11 93.79
\ — 00022887 139.00  124.89 398.08. 993000 359 276.60 81.04] e
| |ooo22888 13860 12453  397.73 1176.00 356 330.34 96.79
\ . ooo22889 13840 12434 397.54 1269.00 Y 35746 pteaTal T
\ * Top e - N | ]
\ 00022800 10640 9895 37215 126200 358 352.51, 10329
00022891 10660 9914 37234 1199.00 36l 33306 9750
00022892 106.50 . 99.04 372.24 1142.00 ' 3.58 ~ 318.99 9347
\ 00022893 10650  99.04 37224|  1242.00 38 34500 10100 7
\ a =  96.47 WFE i - ] 1038.46 Wim> N
\ dT= 2557 K I e S S
dL =  00625Ft . - o N 0.02m R
N K= o774 007T9WmK - T
\ E@g[ature corr;ctgpni 0 o 7 B 7 - - 7; R |
Serial no. . Temp ’c Temp °F Multiplication " Correct - o - |
\ T R  factory,  TempC -
L Bottom | o T o | —
= oc022886 13880 28184 081 12471 - 1 e
- \ 00022887 139.00.  282.20 0.91: 12489 ]
00022888 13860 28148 091 12453 - o N
00022889 . 13840  281.12 0.91. 12434 I ]
L | o i o i —
00022890 = 10640  223.52 094 9895 o
00022891 10660 22388 094 99.14, )
00022892 10650  223.70 094 9904 ] —
00022893  106.50  223.70 0.94/ 99.04. -
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2 f1u oo D2
L
— |
\,1?*"'""‘*
;l//"“/&;/\/ _1TcC. ]
. Oondibe Vo wpns  asbpat - 1O .
—
+\r€5:l.’ Slow N R ORI SO oo o a
" CW/,MIAZ;-— ol [M A N

I\/(’/Z(’ /)z«»—u_ ;x’)\/ f/miv TC_ 1o

AN

N\

N

AN

M-
-

Finger_ TC 20 S—
[Thermal Conductivity calculation using Fourier equation L : —
R B e A A [ N ]
[Run = Fiir}ger:jc_zqr o o 3 o B i - - - 1
I I . —
Sample= Annealeg gless plate T ) ~ : o B i - i 777 B ,,7 - o o
T Taekgemay N a e
B ) I R ]
i " |where " =heat transfer per r unit area (W/th) o - o o o - 1 —
i _ [Ky = thermal conductivity WimK) | - N
i dT = temperature dlffe[ence between bottom and top sensc;rs (K) ~
dL = distance between bottom and top sensors (m) | I ] —
N
Sensor readlngs - ) - o o o o - . 1
Senal no. Temp Cr Correct TemﬁTK " Heat ﬂowimfi Cal. constant, 77Heat?ow—7 “Convert to WFE| —
Temp S ] mvBwFEHr BtwFt-Hr 1 1Btu/Hr-0293W
Botom . -
00022886 | 11560  106.26| 379.46 87700, 358 244971 778 —
00022857 | 115.80, 10645 37965 75800 359 21114 6186
0022888 11540  106.08] 379.28) 90300, 356 25365 . . 7432 T
00022889 | 11530 10598 379.18 97400 355 27437 80.39| —
Top L - B
00022890 8960 8423 35743 97500 388 27235 - 79.80| —
00022891 339.701 8433 35753 92500 36| 25694 7528
00022892 8960 8423 35743 ~ 8790l 358 24553 71.84] T
00022893 | 89.70.  84.33) 35753 ~ " es000] 36 26667  78.13] —
T - N A L L L .
Q= . L 74195V7V7/Ft27” o - - N  79858Wm* | T
gr= 21.92|K - - - D I
o= | ooe2sFt e omem o
K, = Toe9ar  oomwmk | I N
- - - o - - T e e —
Temperature correctlon . : o 1 - - - n - B T o | i
Serial no. ‘ Temp °C Temp °F ‘T Multlpllcatlonr . WC'orrrei:t' N i 777 :: 7: 777 j i
- L factor|  TempC| T Y B
Botom [ ‘ P ) I R R
00022886 115 eo 24008 093 10626 10819 e B ]
00022887 11580 24044 093 10845 | B - -
00022888 11540 23972 083 10608 o - ]
00022889 11530 239.547 093 10598 R -
| | ] ‘ o ] R I N
TOP i ) o B o B L o B o o -
00022890 = 89. 60‘ 1793@3@ 0. 95} ) 8423 84.28' i R
00022891 89.70 19348 0.95' '84.33 - I
00022892 89.60 19328 0.95| 8423 o ]
00022893 89. 70  193.46, 0.95 84.33] ’ -
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7){|:>/’]0‘° Sve

oA

Flt\}/;a,\, TC._2 ¢

. UWL@,& me s = 1\ 0 \-H
Dhizee o tdp AL Dot 3Se L 0
) —
—‘_*rw‘
+¥e¢f4 T :Mf’.jﬂ( okl > -
N a4l S TN /r\;ﬁ\ v ~
S T me 2O
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Finger TC 21
 Thermal Conductivity ¢ calculatlon usmg Fourier equation B - - -
‘ ‘
Run = Finger_TC_21 - I ) l - o o
nun; i i el : _ |- — o __ I _
L J | - N o = I L . _ .
Sample = Annealed glass prlgte ‘ ; ~ . l L
i | -
o ‘ | T \, - 7
QKe(dTdL). L e e e s e — =
| | :
|where 'Q =heat transfer per unit it area (WIF) - - - ]
| b _ JKT = thermal conductlwty (Wim-K) - - -
B ) T = temperature difference between Vbottom and top ;ensors (K) L o
B ) ) ) EL distance between bottgmgnd top sensors (L") ‘ R B
i R e _ _ ] . | _ _ . _ _ I |
Sensor leadings o ~ [ - ‘ o I )
Serial no. ; Tempﬁ“Ci ~ Correct| Temp UKW _ HeatfowmV| Cal. constant  Heatflow Convert to WIF|
S ~ Temp I  mV/BWFE-Hr Btu/Ff-Hr| 1BtwHr = 0.293W/|
Bottom 3 ) 7 ) h l B ~ o S o
00022886 29230 171 49 B ‘144 69 2121 00 B B §;58 o 592 467 ) 173 59
00022887 o 202 60 j71 75 B 444. 95 . 1846 00, B - 3. 59 B 514. 21| o 150 66
009228788 7202700‘ 171 23\ 444 43\ B 2138 09 77 3. 56 6 ~ 600. 56 o 71 7i96
700Q72728897 201.70‘ B 1797971 444, 17 B B 22974:004 - ~ 3 55, 646 ZOj ' 7189.?11
I . o ) I e B o
Top , i o - ]
00022890 7151 30 ] 134. 391 ) 407 59 o 2246 00 ) ,§;5i _ 6 627 37 B o 18&2
00022891 151. 70‘ ) 134 75 B 407 95 2161 00\ B 36i o 600 28 ) 17}.8§
00022892 151 40 134 48 407. 68 2082. 00: 3758}7 5?5%8T B ] 168.76
90022893 1§1.50_ ”1347571 407 77 B 2223 00‘ B 3.@ - 61?;50i o 1§29§
_ - i R _ SR P _ e U N - J—— 1 e _
Q= | 17487 WIFE | \ i {  1882.33|W/m’* ]
daT= ~ 77367.81 K G ) ] o - o _ o - B
dL= , 0.0625 Ft _ O ~002m o
s ‘ i i
T B - - \ - . [ - —_ — _ [ — — i S S
Ky= 05!7411 - B O.Dgﬁiﬂlmjf o ! o B e I ~
i \ i | B
_ : _ - _ [ I R
} | . A . i I |
Tamperagyre correctlon ‘ - /a . I ) ! B ! )
Serial no. Temp °c Temp F ‘Multiplication|  Correct o 1 B
_ fator  Temp’C [ S
Bottom - - \+ - I o B -
00022886 202. 30 396.14 o 86‘ B 171 49, 17136 L 7 ; B -
99022887 ) 202 60 396§8w ) 0 86 o 171 75‘ ) i 3 e -
00022888 20200 39560, 086‘ 17123) I -
900?72889% 201 70 7;395;06‘ B B 0 86‘ o J?O.QZ_ B o % o . ]
top - 7 - =
00022890 151 .303 304 34‘ ) 07.97_ B 134 39 o 1 755! B -
00022891 151.70; 305 06 0.9‘1 ) 71 34 75‘ o [ - B ]
90022892 151.4Q: ) 04521 09 '135—4% ~ i ) ’ L ~
00022893 151.50  304.70 0.9] 134.57 1 :
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Bl [oD O T
- A, — Finger_TC_22
b
- i |Thermal Conductivity calculation using Fourier equation ; ‘ :
Floeg. T .22 T R o o o
7 %" [Run= Finger_TC_22 o ) ] - - B
J : Sample = Annealed glass plate 4o I
r——"‘“ . |
. e v nelpol-| 2 4| ey o L L [ R -
SPAMA«M A 'H 0 Al D(cJ(T ) S«—( Q [ T T N
vV 1 R where Q =heat transfer per unit i’?a,(W/th), - ] - B ]
| lketemalconueviywmb)| L
T B | e L B dT = teJrEeratqurdifferﬂcegtheenﬂom and 1cﬁe?sori K - -
[ s I = di !
_’_\_e ot ? (O\J WO __EQZV:—Q ) 1 | o o dLqustancie befﬂgen bottom aﬂd top sensors (m) N R - B
- — ~ My o - e B = | —= — — i — - — — — 1
cedec iz, Sou Yz e JTC. Sensorreangs | I
>y p—|Serial no. Temp 'C!  Correct Temp K|  Heat flow mV Cal. constant! Heat flow Convert to WIFt]
bl S s wek  peep : - T Temp LT T mvBtwFEHr | BwFE-Hr  1Btw/Hr = 0.293W|
/ ! 7 ™ lgotiom . . - — T e ]
\ |~ I T - _ [ - S - I I ]
\ ——4—— [00022886 23400 19623 46943 178500 358, 49860  146.09
‘ 00022887 # 23450 19666 46986 230000 359 ~ 640.67 187.72
\ 00022888 | 23420 19640 46960 237200 - 3.56] - 666.29) 195.22]
00022889 23350 19581, 469.01 324000 355 91268 _f’i’gm.ﬂ
N L I A I R B I R
ooo228%0 7770 18424] 42744 273800 358 76480 22409
\ ; 00022891 178.00 - 154.51) 427711 2700.00] B 38| ~ 750.00  219.75
\ ™ |ooo22892 177.80| 15433 42753 2602.00 358 72682 212.9]
\ 00022893 177.80, 15433 42753 2707.00 36 75194 22032
\ a= © 209.19 WIFE - e - - 225183Wm° B
oT= 492K - o I R
AN ; dL= | 00e25Ft . e2m ]
\\ o fke=  tel: | otvawexk L ]
\ i
\ [Temperature correction | e m S - |
\ Serialno. 1 " Temp°C: Temp°F| Multiplication ~ Correct i T 7 i |
[ i o facter] Temp’C| o - |
- Botom -
00022886 23400 45320 08 19623 19628 I ) |
00022887 23450 45410 085 19666 - B -
00022888 23420 45356 085 19640 S
00022889 23350 452.30 085 19581 ‘ - -
= , —_ e B e e = _
Top | I [ B I R o
00022890  177.70, 35186 088 15424 15435 _ o
00022891 178.00,  352.40] 0.88 15451, -
00022892  177.80, 35204/ 088 15433 i ’ )
00022893 177.80]  352.04 0.88] 154.33 | |
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