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“‘Forty -two!" yelled Loonquawl. “Is that all you 've got to show for seven and a
half million years work?" ‘

‘| checked it very thoroughly,” said the computer, “and that quite deflmtely IS
the answer. | think the problem, to be qune honest with you, is.that you've .
never actually known what the question is.

The Hitchhiker’s Guide to the Galaxy
Douglas Adams
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Introduction

TOPAZ2D is a two dimensional implicit finite element computer code for heat trnasfer analysis. This user’s manual pro-
vides information on the structure of a TOPAZ2D input file. Also included is a material thermal property data basc, This
manual is suplemented with The TOPAZ2D Theoretical Manual [1] and The TOPAZ2D Venﬁcauon Manual [2].
TOPAZ2D has been 1mplementcd on the CRAY, SUN, and VAX computers.

TOPAZ2D can be used to solve for the steady state or transient temperature field on two dimensional planar or axisym-
metric geometries. Material properties may be temeperature depenedent and either isotropic or orthotropic. A variety of
time and temperature depeéndent boundary conditions can be specified including temperature, flux, convection, and radia-
tion, Time or temperature dependent internal heat generation can be defined locally by elerent or globally by material,

’ TOPAZ2D can solve problems of diffuse and specular band radiation in an enclosurc coupled with conduction in the ma-
terial surrounding the enclosure. Additional features include thermally controlled reactive chemical mintures, thermal
contact resistance across an interface, bulk fluid flow, phase change, and energy balances. Thermal stresses can be calcu-
lated using the solid mechanics code NIKE2D {3] which reads the temperature state data calcvlatcd by TOPAZ2D. A three
dimensional version of the code, TOPAZ3D [4], is available.

The material thermal property data base, Chapter 4, included in this mariual was originally publisiicd in 1969 by Art
Edwards (5] for use with his TRUMP (6] finite difference heat transfer code. The format of the data base has been altered
to be - umpatible with TOPAZ2D. Bob Bailey is responsible for adding the high explosive thermal property data.

.
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2*‘ Execution and I nput

21 Terminal Execution Line

FOPALZD isa pubh(, filt: on .11[ CRAY m(xchmb dﬁ LLNL. The terminal execution line for TOPAZ2D is
topade =inf o=otf g=ptf v=vif d=dpf r=rtf t=tpf

where

- o inf=text input file u)nuumng Lontr()l information, malcndl properties, node point coordinates, clement connectivity,
and boundary condition specifications.

e otf=text outpul file containing for sclaclcd time steps the temperature and he at ﬂux at cach'nodc point, and encrgy
balauces. The default root name is tprmt

o ptf=binary ouiput plot file containing gcomctry, temperature, and flux information to be graphically displayed using
the post processor ORION {7]. The default root name is “t2plot”.

¢  vff=binary input filc containing vicw factors calculated using the code FACET [8] or exchange factors caleulated
using the code MONTE2D [9]. The default name is “fabs”.

e dpf=binary output file containing information necessary to restart TOPAZ2D. This is a dump file with the default
ro0t name “t2dump”, ‘

® rif=binary input file containing information necessary to restart TOPAZ2D. This is a dump file from a previous run.
“tpf=text input file that can be used to define node initial temperatures. This is the “newfile” created from a previous
steady state run, - ‘
File name dropouts are permitted, for example

topaz2d i=inf g=tpf

. A help package containing file assignment descriptions, a chronological list of bug fixes and modifications, and undocu-
' mented Teatures can he aceessed by Llyping

topazad help
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Execution and Input

2.2 Inieractive Controls

Several interactive controls arce available to the user when exccuting TOPAZ2D. The controls allow the user to query the
status of the code execution or to terminate execution. The interrupt commands and their resulting system response are de-
scribed in the following list.

swi,  adump file is written and TOPAZ2D terminates

\

sw2,  TOPAZ2D responds with time, cycle number, and solution convergence information

\

sw3.  TOPAZ2D responds with time, cycle number, and solution convergence information untif sw3. is retyped

‘ ‘ ‘ Lo
-sw4,  adump file is written and TOPAZ2D continues exécution

i

sw5.  not used

v

. Swo, requests input of up to 5 node numbcrs whose temperature along with time will be printed for succeeding time
steps until sw6 is retyped |

On workstations (e.g., SUN, IRIS), first type control-c for a system interrupt and then type the above commands for the
desired action,
2.3 Input File

The interactive pre-processor MAZE [10] is rccommended to.generate an input file. The followmg notes are refcmnccd by
number in the data cards that follow,

1. Time dependent, temperature dependent, and constant functional relations are indicated by positive, ncgatm,,
and zero curve numbers, respectively. The constant value will be the curve multiplier.

2. By convention, heat flow is positive in the direction of the surface outward normal vector, Surface definition is in
accordance with the right hand rule. The outward normal vector points to the right as one progresses from node
ny to Ny

n2
3. The curve multiplier on a boundary segment is allowed to vary in a linear fashion by specifying scparate values
atcach end of the segment.
ma
my
e N
4
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kxecution and Input

Comment Lines - A line with the symbol * or $ in column 1 will be treated as a com-
ment line. Comment lines can appear anywhere in the input file.

2.3.1 Control Card 1

column format , ~ quantity

1-72 A72 title

2.3.2 Conté*ol Card 2

“column format . quantity
1-5 N 15 number of méterials (nummat)
6-10 15 number of node points (numnp)
11-15 15 - number of elements (numel)
16-20 15 type of geometry (1=axisymmetric; 2=plane)

21-25 15 bandwidth minimization

eqd.0: no minimization (default)
eq.1: minimization
e0.2: nodal destination vector read from input file

26-30 15 number of function curves used to describe thermal loadings or
‘ boundary conditions (ncurv)
31-35 15 number of data pairs required to define the curve with the most
data points {npmax)
36-40 15 number of slide lines (nsl)
41-45 15 total number of slave nodes (nsivt)
46-50 15 total number of master nodes (nmsrt)

TOPAZ2D i 5



Execution and Input

- 2.3.3 Control Card 3

column format ‘ quantity
1-5 15 number of elements with internal heat genératlon (nhg‘en)
6-1 0 15 | number of nodes at which nonzero initial temperatures are speci-
fied (nit) : |
11-15 15 number of nodes at which {emperature boundary conditions are
specified (ntbc)
1'6-20 15 number of flux boundary condition segments (nfbc)
21-25 15 number of convection boundary condition segments (ncbc)
1 26-30 15 number of radiation boundary condition éegments (nrbc)
31-35 15 number of enclosure radiation segments (nebc)
36-40 15 | number of radiation bands (nband)
41-45 15 number of emissivity vs. wavelength curves (necurv)
4‘6450 (5 radiation calculation type (irtype) (positive values indicate that the

view factor or exchange factor matrix will be read from file vil, neg-
ative values indicate that they will be read from this file)

eq.1: view factors
eq.2: exchange factors
eq.3: black body exchange factors

51-55 15 number of special internal boundary elements (nibc)
56-60 15 number of bulk nodes (nbn)

61-65 15 number of bulk node segments (nbns)

66-70 |5‘ number of chemical reacting elements (nre)

6 TOPAZ2D
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Execution and Input

2.3.4 Control Card 4

column format : : | quantity

1-5 15 analysls type (itran)

eq.0: steady state
eq.1: transient with consistent mass matrix
eq.2: transient with lumped mass matrix

define the following variables for a transient analysis

6-10 15 ~ time step codes (istep)

0q.0: fixed time step
eq.1: variable time step

11-15 15 number of time steps between printed data output (default 1)

16-20 15 number of time steps between plotted data output (default 1)

21-25 15 number of'time steps between dump file generation (default - at
end of run)

26-30 E10.0 time integration parameter

eqg. 0.5 - Crank Nicolson (default)
eq. 1.0 - fully implicit

TOPAZ2D 7



Execution and Input

2.3.5 Control Card 5

If steady state solution, leave this card blank.

fixed time step (istep=0)

column j‘ormat‘ I quantity
- 1-10 E10.0 initial problem time

- 11-20 E10.0 final problem time

21-30 E10.0 time step size

variable time step (istep=1)

column Sformat quantity

1-10 E10.0 initial problem time

11-20 E10.0 final problem time

21-30 E10.0 initial time step size

31-40 E10.0 minimum time step size (default set to 1% of the smallest time
constant (dtmin) )

41-50 E10.0 maximum time step (default 100*dtmin)

51-60 E10.0 maximum temperature change in-each time step above which the
time step will be decreased ‘

61-70 E10.0 time step control parameter 0.<p<1. (default 0.5)

8 TOPAZ2D



Execution and Input

2.3,6 Control Card 6

column  format | quantity

1-5 | 15 type of problem

eq.0: linear ‘
eq.1: nonlinear problem - material properties evaluated at
gauss point temperature
- 80.2: nonlinear problem - material properties evaluated at ele-
ment average temperature

- define the following variables for a nonlinear analysis

column fbrrﬁat | ‘ quantity
6-10 15 ‘ maximum number of reformations per time step (default 10)
11-15 15 maximum number of equilibrium iterations per reformation
(default 1)
1'6-25 £10.0 convergence tolerance (default 0.001)
26-35 E10.0 divergence control parameter
steady state  03<p<1.0 (default 1.0)
transient 00<p<1.0 {(default 0.5)

TOPAZ2D 9
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Execution and Input

2.3.7 Material Property Data

Repeat the following set of cardy for ‘nummat’ (from Control Card 2) materials, Each material must have a control card
plus a number of property specification cards. The number of property specification cards required is dependent on the
material type. A total of ‘nummet’ (from controt card 1) sets must be defined. The material numbers must be in numerical
sequence beginning with the nurber 1.

If a temperature dependent material model is used and the solution temperature is outside the range of the defined property
data, the appropriate extreme value of the data will be used for the property. The property data is not extrapolated. A warn-
ing message is printed to the terminal if an out of range condition is encountered.

control card

column Sformat quantity
1-10 A10 matetrial identification name
11-15 5 material identification number
16-20 15 material type
eqg.1: isotropic
eq.2: orthotropic -
eq.3: isotropic, temperature dependent
eq.4: orthotropic, temperature dependent
eq.5: isotropic, temperature dependent from thermal property
data base
eq.6: power law
eq.7: high temperature cut off material
21-30 E10.0 density
31-40 E10.0 transition temperature
41-50 E10.0 latent heat ¢f transition
51-60 10 thermal generation rate curve number (note 1)
61-70 E10.0 thermal generation rate multiplier
70-80 E10.0 material angle yq in degrees for an orthotropic material
10 TOPAZ2D




Execution and Input

material type 1 - isotropic - define 1 card

card column format quantity
11 ‘ 1-10 E10.0 . heat capacity

11-20 E10.0 thermal conductivity

material type 2 - crthotropic - define 1 card

card column format | quantity
1 1-10 E10.0 heat capacity
11-20 E10.0 thermal conductivity k4

21-30 E10.0 thermal conductivity ko

material type 3 - isotropic, temperature dependent - define 3 cards

card column format quantity

h 1-80 8E10.0 temperature: Tq,To,...., Tg

2 1-80 8E10.0 heat capacity: ¢4,Cs,....,Cg

3 1-80 8E10.0 thermal conductivity: Ky, Ko, . ..., Kg

TOPAZ2D 11



Execution and Input

material type 4 - orthotropic, temperature dependent - define 4 cards

card " column format quantity

1 1-80 8E10.0 temperature: T¢,Tp,...., Tg

2 1-80 8E10.0 heat capacity: ¢{,Co,....,Cg
3 1-80 8E10.0 thermal conductivity: ki, kip,...., kig
4 -~ 1-80 8E10.0 thermai conductivity: k24, k2, ,....,k2g

material type 5 - isotropic, temperature dependent from material property data base

The material property data base is presented in Chapter 4. Card 1 must be included. The number of additional cards re-

quired is dependent on the number of property vs. temperaturc data pairs for heat capacity and thermal conductivity. A

maximum of 24 data pairs (contained on 6 cards) can be defined for each of these properties. Sce Chapter 4 for more de- -
tails. The use of this material can be very cpu time intensive because 2 table lookups are required - one for heat capacity t
and the second for thermal conductivity.

card column format ‘ quantity

1 1-5 15 number of heat capacity data points, n,
6-10 15 number of thermal conductivity data points, ny
11-20 E£10.0 heat capacity
21-30 E10.0 thermal conductivity

if ng>1, then include heat capacity vs. temperature data
2,..,m 1-80 8E10.0 \T1,C1,T2,Cz,....,Tn,Cn 2<n <24 =
if nk>1, then include thermal conductivity vs. temperature data

m+l, .. 1-80 8E10.0 T1'k1lT2vk2,-'--,Tn,kn ZSnk£24

12 | TOPAZ2D



Execution and Input

material type 6 - power law - define 2 cards

The heat apacity and thermal conductivity arc represented by a cubic polynomial.
®  hcat capacity Y AR L
o thermal conductivity & = ko ky T+ kyT + kyT7

The use of this material model is desirable for nonlinecar problems because the polynomials are evaluated by in-line code
(i.c., no table lookups are requiced). ‘ ‘

card column format quantity
1 | 1-40 4E10.0 "heat capacity coefficients: cg,cq,Co, C3
2 1-40 4E10.0 ~ thermal conductivity coefficients: kg, ky, ko, k3

material type 7 - high temperature cutoff - define 4 cards

This material is isotropic, temperature dependent with a temperature cutofl above which the material assumes a constant
value of thermal conductivity. This allows simulation of materials that are transparent or opaque to heat flow above the
cutoff temperature. Suggested values for the thermal conductivity are:

® forathermally transparcnt material & = ., x 10?
¢  for a thermally opaque material L= kg 1072

where & is a nominal value for the thermal conductivity of the material,

card column SJormat quantity
1 1-80 8E10.0 temperature: Ty, To,...., Tg
2 - 1-80 8E10.0 heat capacity: ¢4, Co, .. , Cg
3 1-80 8E10.0 thermal conductivity: kq, ko, . ..., Kg
4 1-10 E10.0 temperature cutoff
11-20 E10.0 thermal conductivity after cutoft

TOPAZ2D 13



Execution and Li:put

2.3.8 Node Foint Data

Define ‘numnp’ (from Control Card 2) node points,

column Sformat qﬁa.ntity
-5 15 Anode point number, n;
5-10 5x skip
11-20 E10.0 xorr coordinate
21-30 E10.0 y or z coordinate
-31-40 E10.0 temperature initial conditioh
41-45 15 | generation increment, K

Node point cards do not need to be in order. However, the highest node point number must terminate the node data. When

node data is missing, node numbers are generated according to the sequence

n;, ni+k , n|+2k P n‘,

- where nj and n; are the node numbers defined on two consccutive cards, and k is taken {rom the first card, Lincar interpo-

lation is used to obtain the coordinate of the generated nodes and the node temperatures.

14
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Execution and Input

' 2.5.9 Element Data

Define ‘numel’ (from Control Card 2) elements.

column format | ' quantity
1-5 15 | element number
6-10 15 ~ node ny
11-15 15 “node ny
16-20 15 node ng
2125 15 node ny
26-30 15 - material number
31-35 15 number of elements to be generated following this one
36-40 15 elerﬁent node‘point generation increment, k |

Element cards are assumed to be in element number sequence. The highest element number must terminate the data.
Omitted data is automatically generated by incrementing the elements by 1 and the node points by n;,, = n,+k .
Element node numbers, n; , can begin at any apex of the element and must be numbered counterclockwise around the ele-
ment. The convention for numbering node points is shown below.

tiangle quadrilateral
3

Nt N2 N3 N3 1 Ny N Ng Ny

TOPAZ2D ‘ 15
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Execution and Input

€

2.3.10 Slide Line Data

Define a control card for each slide line, A total of *ns!” (from Control Card 2) control cards are required. Following the
control cards, include ‘nsl” sets of slide line definition cards.

control card

column Jormat quantity
1-5 - 15 ~ number of slave nodes in slide line (nsn)
6-10 15 | number of master nodes in slide line (nmn)

Repeat the following set of cards for each slide line 1 <nsnsl Each set should include a to-
tal of 1+nsn+nmn cards.

card column format quantity

1 1-10 E10.0 thermal contact resistance (must be > 0)

include nsn slave definition cards for slide line n
2,...,nsn+1 15 15 slave number

6-10 15 node point number

include nmn master surface definition cards for slide line n
nsn+2,..... 1-5 15 master number

6-10 15 node point number

I

16 TOPAZ2D



Execurion and Input

2.3.11° Thermal Generation Rate Data

Define ‘nhgen’ (from Control Card 3) thermal generation clement cards, Volumeltric thermal generation rate data may be
entered in 2 places: on the material property data cards and in this section by clement number, 1 (heemal generation is
specified in both locations, the effect is additive,

quantity

column SJormat
1-6 15 element number
6-10 5X skip
11-15 15 number of elements to be generated following this one
16-20 15 element number generation increment
- 21-25 15 thermal generation rate curve number (see note 1)
26-35 E10.0 thermal generation rate multiplier
TOPAZ2D
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Execution and Input

2.3.12 Temperature Initial Condition Data

Define ‘nit* (from Contral Card 3) node point temperature initial condition cards, Node point temperature initial condition
data can be specified in 3 locations, The precedence from highest to lowest order is: from this seetion, from file “tic”, from
node point data cards (i.c., data from this section will overwrite all other data), This section is needed only if nit>0

column format " quantity

1-5 15 - node number

6-10 5X skip

11-15 15 number of nodes to generate following this one
16-20 15 node number generation increment

21-30 E10.0 initial temperaturé

18 TOPAZ2D



Execution and Input

 2.3.13 Temperature Boundary Condition Data

Define ‘ntbe’ (from Control Card 3) node point temperature boundary condition cards,

column format quantity

1-5 5 ~ node number

6-10 5X skip

11-15 5 number of nodes to genefate following this one

16-¢ 15 node number generation increment

21-25 15 temperature boundary condition curve number (note 1)
26-35 E10.0 temperature boundary condition curve multiplier .

TOPAZ2D 19



fixecution and Input

2.3.14 Flux Boundary Condition Data

Define ‘nfbe’ (from Controb Card 3) flux boundary condition segment cards.

column format quantity

1-5 15 node ny (note 2)

6-10 15 node ny

11-15 15 number of segments to generate following this one

16-20 15 node number generation increment, k

21-25 15 flux curve number (note 1)

26-35 E10.0 ~ flux curve multiplier at node n4 (note 3)

36-45 E10.0 flux curve multiplier at node ny

Omitted data is sutomatically generated by incrementing the segment numbcr‘ by | and the node points by n; | = n; +k.

‘

CAUTION: Remember that flus is a vector. Flux into the body is a negative quantity because its direction is oppo-
site to that of the surface outward normal vector,

20 | TOPAZ2D
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2.3.15 Convection Boundary Condition Data

Define ‘nebe’ (from Control Card 3) convection boundary condition segment cards.

column Sformat quantity
1-5 15 node Ny (note 2)
6-10 15 node no
11-15 15 number of segments to generate following this one
16-20 15 node number genetration increment, k
21-25 15 | heat transter coefficient, h;, curve number (note 1)
26-35 E1‘0.0 he curve multiplier
36-45 E10.0 free convection exponent
| 46-50 15 T, curve number (note 1)

’ 51-60 =10.0 1., curve multiplier at node n4 (note 3)

61-70 E10.0 1., curve multiplier at node ny

Omitted data is automatically generated by incrementing the segment number by 1 and the node points by n,, = n + k.

The general form of the convection boundary conditionis ¢ = h (1~ 74 (1I'~1.) , where ‘h.' is the convection heat
transfer coctficient and ‘a’ is the free convection exponent.

TABLE 1 Values of h & a for Air Flow [13]

Geometry tlow h, [W/m? K] a
horizontal plates

upper surface heated or

lower surface cooled turbulent 1.52 4 0,33
laminar 132109 0.25

upper surface cooled or ‘
lower surface heated laminar 0.59 / L0-% 0,25
horizontal cylinders turbulent 1.24 _ 033
laminar 1,32 /D025 0.25
vertical plates and cylinders turbulent 131 0.33
laminar 142 /10025 0.25

TOPAZ2D 21
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2.3.16 Radiation Boundary Condition Data

Define ‘nrbe’ (from Control card 3) radiation boundary condition scgment cards.

column format " quantity

1-5 15 | node nq (note 2)

6-10 | 15 node ny

11-15 15 ~ number of segments to generate folluwing this one

16-20 5 node number generation increment, k

21-25 15 heat transter coefficient, h,, curve number (note 1)

26-35  E10.0  h,curve multiplier

36-40 15 T gurve number (note 1)

41-50 £10.0 T gurve multiplier at node ny (note 3)

51-60 E10.0° T gurve multiplier at node ny ‘

Omitted data is autornatically gencrated by incrementing the segment number by 1 and the node points by n,,, = n,+k.

The heat transfer coefficient for radiation is defined as h=0¢F, where ¢ is the Stefan Boltzmann constant (scc Chapter 5
for values), € is the surface emissivity, and F is the view factor between the surface and the environment (usually F=1),

22 TOPAZ2D
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2.3.17 Enclosure Radiation Data

-The enclosure radiation data consists of 1 control card, ‘nebe’ surface segment definition cards, | wavelength breakpoint
card, and ‘necurv’ emissivity cards (‘nebe’ and ‘necurv’ are defined on Control Card 3). These cards are then {ollowed by
the view factor matrix or exchange factor matrix if ‘irtype’ is negative on Control Card 3.

control card

cblumn format ‘ quantity
1 A1 K for Kelvin, or R for Rankine temperature units
2-10 E9.0 Stefan Boltzmann constant (see Chapter 5 for values)

define the following variables if nband>1
11-20 E10.0  radiosity convergence tolerance (default .0E-04)

21-25 15 maximum number of radiosity iterations (default 100)

define ‘nebc’ surface segment cards

column format ‘ quantity
1-5 15 segment number
6-10 15 node nq (note 2)
11-15 15 node no
16-30 16X skip
31-35 15 number of segments to be generated following this one
36-40 15 node point generation increment
41-45 15 eq.0: segment is part of a conduction element
eqg.1: segment is not part of a conduction element
46-50 15 emiséivity curve number
51-60 E10.0 if the emissivity curve number is 0, then the emissivity is set to 1.

and the segment temperature should be entered here.

TOPAZ2D | 23
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wavelengthv breakpoimt card

- column Jormat quantity

1-80 . 8E10.0  wavelength breakpoirts Aq, Ao, .. ..

define ‘necurv’ emissivity vs wavelength cards

column format | quantity

- 1-80 8E10.0 emissivity eq,ep,...., &g

view factor and exchange factor matrix definition if irtype<0.

I Mirtype” is negative on Control card 3, then the viewfactor (irtype=-1) or exchange facior (irytpe=-2 or -3) matrix should
be included next. The matrix should be entered by rows in 8£10.0 format until ‘nebe’ factors have been entered for that (

row. The first factor for the next row should begin a new card,
The view factor matrix is symmetric. Its structure is.

TA, A Fyy ‘ AFyy
Ayla Arl'y ’ Ayl

z

o o ] <
AnFy Ay,
The exchange factor matrix is not symmetric, Note also that it is entered as F!

AT Fa 0
Fia Fo ’

e} o (o (%)

,.FIN FZN ¢ FNNJ

AnF wn

"

24
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2.3.18 Internal Boundary Elements

Define ‘nibc’ (from Control Card 3) internal boundary elements,

column format | quantity
1-5 15 surface A, node ny
6-10 5 surface A, node n»
11-15 15 ‘surface B, node nq
16-20 15 -surface B, node ny4
21-25 15 number of internal elements to be generated following this one
26-30 | 15 ‘node number generation increment for nodes on su.face A
31-35 15 node number generation increment for nodes on surface B
36-40 15 thermal conductance, f, curve number (note 1)
. 41-50 E10.0 f curve multiplier
51-60 E10.0 exponent a

61-70 E10.0 exponent b

Internal boundary elements allow thermal coupling between two surfaces (e.g., across a gap between 2 parts) according to
the formula

q = f(8,1) (6%-09)°

Four nodcs are required to define an internal boundary clement. These nodes should b aumbered as shown in the follow-
ing figure. No two node numbers may be the same. However, nodes ny and ng4 , and nodes ny and nq can have the same co-
ordinates.

Ng n3
surface b
] ] surface a
ny Ny

TOPAZ2D 25



Execution and Input

2.3.19 Bulk Node Data

Buik node data consists of ‘nbn’ (from Control Card 3) scts of the following cards,

control card

- column SJormat ‘ qu('mtity‘
15 15 bulk node number
6-10 15 bulk node material number
11-15 15 number of boundary segments associated with this bulk node
(nbseg) ‘
16-25 E100  bulk node volume

‘include ‘nbseg’ segment definition cards for this bulk node

column Sformat quantity

1-5 15 node nq (note 2)

6-10 5 node ny

11-15 15 number 6f segmenfs to be generated following this one
16-20 5 node point generation increment

21-25 15 -thermal conductance, f, curve anber

26-35 E10.0 f curve multiplier

36-45 E10.0 exponent a

46-55 E10.0 exponentb

The heat flow between a bulk node, B, and an adjoining surface, S, is given by ¢ = £(0, 1) (0 - ();‘})".
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2.3.20 Chemical Reaction Data

Define 4 control cards that specify the reaction kinetics (see Chapler 5 for values) followed by ‘nre’ (from Control
Card 3) clement definition cards,

control cards

card } column format quantity

1 : 1-10 E10.0 ‘g‘és constant (see Chapter 5 for values)
11-20 E10.0 density

2 1-30 3E10.0 heat of decomposition Q- , Qs , Q3

3 1-30 3E10.0 log collision frequency InZ4,InZs,InZg

4 1-30 3E10.0  activation energy Eq, Ep, Eg |

define ‘nre’ element cards

column format quantity

1-5 15 element number

6-10 5X skip

11-15 15 number of elements to be generated following this one
16-20 15 element number generation increment

21-30 E10.0 starting concentration of species a

31-40 E10.0 starting concentration of species b

41-50 E10.0 starting concentration of species ¢
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2.3.21 Function Curve Data

Each function curve definition consists of a control card followed by (x,y) data pairs, The x values, which are cither time
or lemperature, must be in ascending order.

Values of a function at intermediate values are obtained by lincar interpolation. Values outside the range of a curve results

in a warning message and continuation of the problem using the last value in the curve,

control card

column format | quantity

1-10 ‘A10 curve identification

11-15 15 curve number (+ = time function; - = temperature function)
15-20 15 number of data pairs in this curve (np)

-define ‘np’ data pair cards

column format quantity
1-10 E10.0 time or temperature

-11-20 E10.0 = function value

28
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Execution and Input

2.3.22 Transient Problem Continuation Cards

This data is used when it is desired to have discrete time breakpoints during a transient run, such as for pulse type heat

sources, The time breakpoints will be reached exactly by modifying the time step, There is no limit on the number of time
continuation cards,

column format quantity
1-10 E100  new starting time step
11-20 E10;O new ending time

TOPAZ2D
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3 Restart Input File |

A restart input file is generally not needed to restart TOPAZ2D, It may be used, however, to reset the following parame-
ters:
¢ number of additional time steps
® time step control parameters
® output printing and plotting interval
integration control parameters
nonlinear iteration control parameters
function curves

material properties

An cntry of O or blank will cause no change in the specified parameter from the previous run unless otherwise noted, All
changes made when restarting witl be reflected in the next dump file,

The terminal execution line for restarting TOPAZ2D with a restart input file is
topaz2d i=inf r=rtf

where

© inf=text input filc containing information according to this chapter.
® rif=binary input file containing information necessary to restart TOPAZ2D. This is a dump file from a previous run.
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Restart Input File

3.1 Restart Control Card

column  format quantity

1-5 15 transient solution parameter change flag (itran)

eq.0: no change
eq.1: changed as specified below

6-10 15 nonlinear solution parameter change flag (nonlin)

eq.0: no change
eq.1..changed as specifled below

11-15 5 ‘ number ot materials to be redefined (numat)

16-20 15 number ‘of loading curves to be redefined (numcur)

32 TOPAZ2D
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3.2 Transient Solution Change Cards

Omit these cards if ltran = 0,

card column -~ format quantity

1 1-5 15 - time step code (istep)

eq.0: fixed time step
eq.1: variable time step

6-10 15 number of time steps between printed data output

11-15 {5 number of time steps between plotted data output

16-20 15 number of time steps between dump file genera-
tion

21-30 E10.0 time integratlon parameter
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fixed tlme step (istep=0)

quantity

card column format
2 11-20 E10.0 final problem time
21-30 E10.0 time step size

variable time step (istep=1)

card column Sformat quantity
2 11-20 E10.0 final problem time
21-30 E10.0 time step size
31-40 E10.0 minimum time step
41-50 E10.0 maxiraum time step
51-60 E10.0 maximum temperature change in each time step
above which the time step will be decreased
61-70 E10.0 time step control parameter 0.<p<1.
34 TOPAZ2D
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3.3 Noniinear Solution Control Card

Omit this card if nontin = 0.,

column format ‘ quantity

1-5 15 type of problem

eqg.1: material properties evaluated at gauss point temperature
eq.2: material properties evaluated at element average tempet-

ature
6-10 15 maximum number of reformatiqns per time step (default 10)
11-15 15 maximum nu‘mber of equilibrium iterations per reformation
16-25 E10.0 convergence tolerance (default 0.001)
26-35 E10.0 divergence control parameter 0.0<p< 1.0
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3.4 Material Property Change Cards

Omit these cards i numat = Oy otherwise, enter data for numat materials as In sectlon 2.3.7. The number of materials rede-
fined (numat) can not exceed the number of materials specified in the original tnput

3.5 Function Curve Change Cards

Omit these cards if numeur = 0; otherwise, define numcur card sets, Each function curve definition consists of a control
card followed by (,y) data palrs, The x values, which are either time or temperature, must be in ascending order.

control card

column Sformat ‘ quantity

1-10 A10 curve identification

11-15 15 curve number (+ = time function; - = temperature function) | (
15-20 15 number of data pairs in this curve (np) e

define ‘np’ data pair cards

column format quantity
1-10 E10.0 time or temperature

11-20 E10.0 function value

36
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4 Examples

* This chapter contains several examples, The only intent of these examples is to provide reference information on creating
TOPAZ2D input hles. The spacial discretization (i.c., mesh) and tlime step used may not be the best for solving the prob-
lems accurately, The TOPAZ2D Verification Manual [2) should be consulted for & more rigorous vcriﬂcutmn of the analy-
sis options available in TOPAZ2D against published analytical solutions.

4.1 Composite Cylinder with Thermal Contact Resistance

in the composite hollow cylinder of three regions (ry , ry) , (rp , r3), (r4, rq) of thermal conductivities k , ky , kg and con-

Carslaw and Jacger [ 11} (section 7.2.1V) provide the following analytical equation for steady temperature, radial heat flow
' tact resistances Ry , Ry over the surfaces atry , rq.

c 2 = (EQ 1)

a=) a=2

The boundary conditions are

qu=10 Bu/hr {2 =1 ft 04=0 F
with

=10 ft ky=3 Buyhr ft F

1=2.0 kp=2 Ry=1 hr f1? F/Buu

13=2.5 k]‘—‘l R4=1

1‘4‘-‘—13.0

The following table shows the analytical and numerical results, The finite clement mesh and TOPAZ2D input listing {ol-
low,
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T

TABLE 2 Interface Temperatures [F] for Composite Cylinder with Thermal Contact Resistance
node analytical TOPAZ2D
1 14,2494 14,2406
5 11,9389 11,9365
6 69389 69365
8 58232 5.8220
9 1,8232 1.8220
11 0. ' 0.
z slide line 2
A slide line 1
tr R |
12 1617 19|20 22
m1 m2 m3
1 516 819 , i1
| | | »
AN T2 3

FIGURE 1: Schematic of the finite element mesh with interface node numbers displayed.
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Following is the TOPAZ2D input file for example 1.

example 1 - composite cylinder with thermal contact resistance
3 22 8 1 1 0 o 2 4 4

2 1
0
0 0. 0
0
$ material data
matll 1 1
: " 3.
-matl2 2 1
‘ ‘ 2.
matl3 3 1
1.
5 node data
1 1.0 0. 1
5 2.0 0.
6 2.0 0. 1
8 2.5 0.
9 2.5 0. 1
11 3.0. 0.
12 1.0 1. 1
16 2.0 1.
]I’ 17 2.0 1. 1
‘ 19 2.5 1.
20 2.5 1. 1
22 3.0 1.
$ element data
1 1 2 13 12 1 3 1
5 6 7 18 17 2 1 1
7 9 10 21 20 3 1 1
$ slide line data
2 2
2 2
1. slide line 1
1 5
2 16
1 6
2 17 :
1. slide line 2
1 8
2 19
1 9
2 20
$ temperature bc data
11 1 11 0 0.
$ flux bc data
12 1 0 -10. -10.

B
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4.2 Slab with Nonlinear Material Properties

Stewart and Wessling [ 12] analytically solved the following problem to be used for comparison in vatidating heat transfer
computer codes. They found that several of the computer codes investigated did not correctly handie strong material non-

linearities.

The problem consists of a homogeneous, isotropic slab of finite thickness, L hcatcd on the {ront face by a constant and

uniform heat flux, g, and insulated on the rear face.

<

e s e =]

/i

q—p

,/

The appropriate form of the heat conduction equation is

Q21 o
8x(k8x) =P (Ea2)
subject to the initial and boundary conditions
r(x0) =T,
ar q
300 = (EQ3)
ar
b (L,t)y =0
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This problem can be solved andlymdlly for the spcual case k=k(T), c=¢(T), dnd p=p(T) such that k/pc=0t=constant. The

- solution is

37,62 2
BTy po - 4L t:X X+ +Fo- Z 2L()s(mr)()e)cp(——r12112170)

2 - k(] 0

n= 1
where.
=T,
T,
X =2
L
F o
0 = L2

A hypothetical material was chosen with propertics

=500 Ib/te®

K(T) = ko [ 14B(T-T) ] = 1.00 [ 1. +0.005 (T-530.) | Bt/hr ft R

o(T) = ¢g [T+B(T-Tp) | = 0.05 [ 1. + 0,005 (T-530.) | Btu/lb R

' Other chosen parameters were

q=2.52%10° Buyhr fi2 L=0.03133 ft

B = 0.005 I/R ko= 1. Bw/hr fLR

The following table shows the anaiytical and numerical results.

1 (EG 4)

(EQ 5)

To=530R

¢y =0.05 Btu/lbR

TABLE 3 Temperature at x=0
time [hr] analytical TOPAZ2D
1.0E-06 847.19 846.63
1.0E-05 1201.41 1201.00

TOPAZ2D



Examples

Foilowing is the TOPAZ2D input file. The graded finite clement mesh consisted of 40 clements - the first 10 of wndth
0.0001 {t, the next 10 of width 0,0005 ft, and the final 20 clements of width 0.0012665 ft.

example 2 -~ slab with nonlinear material propertles
ol 82 40 2 a
1
1 0 10 10
0. 100.e-08 1.e-08
1 l.e~-06
'$ material data
matll 1 3 500.
530. 3000.
.05 .6675
1. 13.35
$ node data
1 : 0. 0. 530.
11 L0011 0. 530. 1
21 .006 0. 530.
41 ‘ .03133 0. 530,
42 0. .004 530. 1
52 ‘ .001 .004 530. 1
62 .006 .004 530, 1
82 .03133 .004 - 55,
$ element data
1 1 2 43 42 ' 1 39 1
$ flux bc data
42 1 0 -2.52e+06 -2.52e+06
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5.1 Introduction
" Thermal property data for over 1000 materials have been compiled. The compilation includes:

- anumbered list of data sources, primarily those containing extensive data tabulations and bibliographics

» anumerical classification system used as a guide in assigning a permanent identification number to cach material
included in the system

e asystem of quality indicators used to show the general reliability or accuracy of data included in the compilation

o an alphabetical index of materials that includes the identification number assigned to cach material, an alphanumer-
ic designator for auxiliary identification, a list of data sources by number, and a quality indicator for cach type of
data given for the material

o alistof thermal property data arranged in order of the material identification numbers and in the format used for in-
put data in TOPAZ2D.

This data compilation is by no means complete or comprehensive. Please report crrors in the data immediately so that the
data base can be corrected. Also, new materials will be added to the data base by notifying the authors.

5.2 Data Sources

The sources for the data included in the compilation and several other general sources are listed below. The numbers of
the first column are used in the alphabetical material index Lo cross-reference the sources. Asterisks indicate the data
sources actually used for this compilation. The source used most extensively for the compilation is that edited by Tou-
loukian (No. 20).

The thermal properties were estimated for a large number of materials for which no reliable data could be found. These es-
timates have been included whenever the estimates appeared to be as accurate as available data for similar materials.

1 * perry j b chemical engineers handhook 4th ed 1963
2 * mcadams w h heat transmission 3rd ed 1954
3 * liquid metals handbook 2nd ed 1952
4 * marks 1 s mechanical engineers handbook 5th ed 1951
5 * fleming p private collection of plastics data 1968
6 % materials engr matl selector issuc 1967
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pfeifer W
james e

jechnson a i
hilsenrath j
tipton ¢ r Jjr
kuong j f

hoyt s 1
avduyevskiy v

"touloukian y s

kowalczyk 1 s
johnson v

kelley k k
weast r ¢
jester m
wicks ¢ e
peters r 1
thompson b
kelley k k
kelley k k
laber d

schauer d
schorsch r h

stull d r
hampel c a
moyer j

hodge a w
carslaw h jae
smithells ¢ j

clark s p jr

private collection of materials data 1968
properties of chemical explosives ucrl 14592 1865
asre data book

airplane air conditioning engr data 1952
international critical tables 1926
thermal conductivity chart for gases 1954
tables of thermal properties of gases nbas 564 1954
the reactor handbook 2nd ed vol 1 1960
thermal properties of liquids 1963
the reactor handbook vol 3 engineering 1963
english transl of handbuch der physic 1962
metal data 1962
s . fundls of heat transfer in av and vkt engr 1962

thermophysical prop of high temp solid matls 1967
prelim rept on the prop of Li be mg al nbs62971959

th prop of seld light element cpds nbs7437 1962
thermal cond and its varn with t and p 1955
a oompdm of prop of matl at low temp nbs 1960
janaf thermochemical tables
entropies oe elements and inorg cpds bmH92 1961
handbook of chemistry and physics 47th ed 1966
private collection of liquid metal properties 1968
thermodyn prop of 65 elements bu mines 605 1963
materials data nomographs 1965
energy content vs temp for d-pu a-pu and u
enthalpy plots dwg k38745 bu mines 584 1860
bu nines 371 1939

bmi final rept on sanl tasks 309/032a 401/027 1967
y—12 data sheets
weapons matl data book

engineering properties of selected r.tls 1966

modern plastics encyclopedia 1968
handbook of molded and extr rubber goodyear

machine design reference issue plastics 1964

metals handbook 8th ed , 1961

thermodynamic properties of the elements acs 1956

rare metals handbook 2nd ed ‘ 1961

private collection of thermal data 1968

prop of high temp ti alloys  dmic memo 230 1968

ger j conduction of heat in soiids 2nd ed oxford 1959

metals reference book 4th ed vol 3 1967

lynch j £ ruderer engr prop of sel ceram matls bmi am cer soc 1966

prop of kennametal hard carbide alloys 1963

prop handbook carboloy etc ge met prod 1958

handbook of physical constants geol soc amer 1966

maimo the thermal cond of rock salt uerl 689%-ii° 1964

stephens d r
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53 * seddon b j phys prop of pu ceramic cpds trgl60l 1968
54 * storms e k the refractory carbides 1967
55 * johnson g cornell r thermal diffusivity mech eng note end78-014 1978

5.3 Material Classification System

The material classification system shown below was used to assign identification numbers to the materials included in the
comptlation. The classification of many materials was arbitrary. The range of numbers in cach category of materials is suf-
ficient to include most materials of interest and importance, Many unused numbers remain within cach category for mate-

rials which may eventually b: included in the compilation,

1000 elements
1001-1499
1501-1599
1601-1999

2000 alloys
2001-2099
2101-2399
2401-2499
2501-2599
2601-2699
2701-2799
2801-2999

solids, liquids
gases
not used

aluwainum alloys
copper alloys
magnesium alloys
nickel alloys
cobalt alloys
titanium alloys
not used

3000 alloys (continued)

30013099
3101-3299
3301-3499
3501-3599
3601-3649
3651-3679
3681~-3699
3701-3749
3751-3779
3781-3799
3801-3829
3831-3859
3861-3879
3881-3899
3901-3999
4000 inorganic
4001-4199
4201~4299
4301-4399
4401-4499
4501-4599
4601-4699
4701-4739
4741-4759

iron alloys

steels

super alloys (cr-ni-fe)
beryllium alloys

lead, tin, and indium alloys
molybdenum alloys
niobium (columbium) alloys
plutonium alloys
silver alloys

tantalum alloys
tungsten alloys
uranium alloys

zinc alloys

zirconium alloys
miscellaneous alloys
compounds

oxides (single)

oxides (mixed)
silicates

nitrides

carbides

borides

beryllides

sulfides

TOPAZ2D
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4761-4769 phosphides
4771~4799 silicides
4801~4899 halides
4901~4949 intermetallics, metalloids
4951-4999 miscellaneous compcounds
5000 inorganic mixtures
5001-5199 glasses
5201-5299 ceramics, bricks
5301-5399 not used
5401-5499 cermets
5501-5799 gas mixtures
5801-5999 not used
6000 inorganic composites
6001~-6099 rocks, minerals, sands, soils
6101~6999 not used
7000 organic compounds and mixtures
7001-7499 polymers (including foams)
7501-~7599 high explosives (including mock h. e.)
7601-7699 not used
8000 organic composites and natural materials
8001~8499 miscellaneous
8501-8599 woods
8601-8999 not used
9000 miscellaneous
9001~9099 idealized materials
9101-9999 not used

5.4 Material Properties Quality Code

The data for cach material were chosen as the best values for those cases in which conflicting or inaccurate data were
found in the litcrature. The numerical quality indicators are necessarily crude and general, but may be interpreted approx-
imately as follows,

Quality type O (or blank) - Data was good or no statement was made in data source regarding its accuracy. No conflicting
data was found in any other data sources. Most data in this category is probably accurate to within 1-2 percea.. for density,
S-10 percent for heat capacity, and 10-20 percent for thermal conductivity.

Quality type 1 - Good data, but heat capacity or thermal conductivity was reported only for a limited temperature range.
The temperature range was extended by extrapolation and the resulting values arc probably as accurate as reported values.

Quality type 2 - Either the accuracy of the data was poor or values reported by different sources disagreed. The best values
were used whenever a judgment could be made, or average values were used with consideration given to data for simifar
materials.

Quality type 3 - No data could be found in the literature. Estimates were made based on theoretical or empirical grounds,
or on data for similar materials. Thesc estimates were included whenever they appeared to be about as accurate as reported
data for similar materials,
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Quality type 4 - No data coutd be found in the literature and no accurate estimate could be made, The data is Lonsldcrul )
be a rough estimate, based, in most cases, on data for similar materials,

Quality type 5 - No data could be found in the literature and no accurate estimate could be made. A minimum requirement
for inclusion is the availability of at least cstimated values of density, heat capacity, and thermal conductivity.

5.5 Material Index

Following is an alphabetical index of materials included in the data base noting the references in which the data was found
and the quality of the data. The alphanumeric identifier assigned to each material aid in identifying the materlal in the data
base. In the cases of the clements and most simple compounds, the atomic or molecular formulac are used, In most cases,
acronyms or mnemonics are used, The classification number is also included as a further ald in locating the material in the
data base. The quality indicators “dckthck” stand for density, constant heat capacity, constant thermal conductivity, tem-
pcrdturc of transition (or maximum service temperature), latent heat of transition, table of heat mpduly verslis tempera-
fure, and table of thermal conductivity versus temperature, respectively.

abbr. no. material references quality dckthck
absrl 7001 abs resin (low k) 6 25555
absr2 7002 abs resin (high k) 6 25555
acdel 7006 acetyl (delrin) 6,38 + 2555
acrlp 7011 acrylic (lucite, plexiglass) 6,20,38 22555
acrlh 7012 acrylic (high k) 6,38 22555
ac 1426 actirium 20,27,42 340035
air 5501 air ‘ 1,2,46 0
alkis 7016 alkyd isocyanate foam (density 0.16) 20 2525
allyl 7021 allyl, cast resins (high heat capacity) 6,38 2200555
ally2 7022 allyl, cast resins (low heat capacity) 6,38 2200555
kalum 4972 alum (k2so04.al2(so04)3,24h20) (crystal) 1,27 550
bralf 5212 alumina brick, fused (al203 96) (22 p) 1,20,47 2330
brall 5214 alumina brick, high (al203 53) (20 p) 47 322335
bral2 5215 alumina brick, high (al203 83) (28 p) 47 322335
bral3 5216 alumina brick, high (al203 87) (22 p) 20 303330
poral 5281 alumina porcelain, high 20 3005500
al 1001 alunminum 20,1,32,34,27,37,42, 2
al 1001 aluminum +14,47,51 2
allig 1002 aluminum (licquid) 2,42,47,14,51 0

alalb 2011 aluminum alloy (al84.0, average trtmt) 1,6,14,20,37,41,47 2022212
alal7 2013 aluminum alloy (al84.0, cast or tempd) 1,6,14,20,37,41,47 2022212
alald 2010 aluminum alloy (al84.0, wrot or annld) 1,6,14,20,37,41,47 2022212
alal6é 2012 aluminum alloy (al90.0, cast or tempd) 1,6,14,20,37,41,47 202221

alal3d 2009 aluminum alloy (al92.0, wrot or annld) 1,6,14,20,37,41,47 2022212
alald4 2010 aluminum alloy (al93.0, average trtmt) 1,6,14,20,37,41,47 2022212
alal5 2011 aluminum alloy (al94.0, cast or tempd) 1,6,14,20,37,41,47 2022212
alal3 2009 aluminum alloy (al%96.0, average trtmt) 1,6,14,20,37,41,47 2022212
alal2 2008 aluminum alloy (al%6.0, wrot or annld) 1,6,14,20,37,41,47 202z212
alal4 2010 aluminum alloy (al%96.5, cast or tempd) 1,6,14,20,37,41,47 2022212
alal2 2008 aluminum alloy (al98.0, average trtmt) 1,6,14,20,37,41,47 2022212
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alati
alall
alall
alale
alall
achia
al07a
RWAOAS
ato7u
alamg
acaod
Lopar
Lopac
aln
aloxt
aloxl
aload
alowp
aloxa
alerl
alers
andal
by an
mull
am
nhi
nhilq
nhdbnr
nhaoet
analae
andeal
ah
bl

)

ol
shtoo
shtop
G ER
an
ANt e
at
vt ol
ha
habh6
bhatf?
Lano3
Frigmd
bat s
brat it
Prat im

2009
2007
2007
2008
2007
2000
2000
2001
2004
20073
2004
4301
4302
4412
4018
40109
4012
4014

4016

5410
N3
A2z
4314
Aila
1430
4881
A 880
4812
4814
4320
431
1006
1007
49173
4912
1500
1008
4914
14737
75070
1241
4612
4816
4952
4954
4213
41212

4214

a luminum
Alumi tnum
Al i nun
AL num
Alumi num
A nam
alumi nu
alumi num
aluminum
alumi num
aluminum
aluminum
aLutd num
aluminum
aluminum
aluminum
aluminum
Aluminum
aluminum
aluminum
aluminum
aluminum
aluminum
alunmd nurm

all 0y
alloy
alloy
alloy
alloy
alloy
alloy
alloy
alloy
alloy

(al98.,5,
(al199,0,
(al99,0,
(al 09,2,
(al99.8,
2024-%~t4
TAT5-06 |
TOTH-t 6 (
1079

a (al, mg
alloys 2074-t4 and 2ds-24

flnostlicate (b
fluesilicate (t

nitride

oxide
oxide
osidae
oxidoe
oxide

(alnj
(al203) (
(al2n3) |
(al2ol3) |
(al203) |{
(al2o3) (

cast. or tenpd)
average trtmt)
wrot or annld)
caslt or tempcd)
cast or tempd)
(annealecd)
annealecd)
as recoeived)

2.5-5,0)

(ar)
(a—~axis)
(c~axis)

opav)
opad)

(pra axis, 98 )

foam, d = 0,5)
foam, d = 1,9)
polyxtal 100 )

poelyxtal, 5% )
single xtal)

L,6,04,20,37,41,47
1,6, 14,20,37,41,47
1,6,14,20,37,41,47
1,6,14,20,37,41,47
1,6,14,20,37,41,47
20,41

20, 41

20,41

37, 41

1,41

20,41

21,51

27,51

20,27,47,48
1,20,27,32,47,48,51
1,20,27,32,47,48, 51
1,20,27,32,47,48, 51
1,20,27,32,47,48, 51
1,20,27,32,47,48, 51

oxide + cr (al203 23, cv 1)
oxide + cr (al2o3 70, cr 30)

silicate (al203.9i02)

(al203.,8102)

(ortho)
(tricl)

siilvate

silicate

20,48
20,48

20,27,47, 51
20,27,47,51

americium

QIO L @
amnon a

analeite

andalusite

an' imony
ant imony

ant imony telluride
ant imony telluride
(gas)

arqgon
arsenic,
araseniae
astitine
bharatol
bharium
barium
brarium
barium
bearinam
bar ium
Frarium
barium

(nh3)
(nh3)
aminonium bromide

ammonium chloride

(qas)

(3al203,2si02)

(100c)

(Liquid under pressure)

(liquid)

boride
fluoride
nitrate
sulfate
titanate
titanate
titanate

(bab6)
(baf2)

(ba(no3)2)

(haso4d)

(nhdbx)
(nhacl)

(na2o.al203.4si02,4h20)

(al2o3.9102)

(sb2tel)

(bao.ti02)
(bao.tio2)
(bao.tiod)

(prsd 8 kb)
(prsc 8 kb)
(xtal)

(ortho xtal)

(ecpr, n dr)

(ab2tel) (polyxtal)
grey
telluride (as2te3) (v zone mlt)
e, (tnt 26, ba nitrate 76)

(single crystal)
(prscd 8 k8)
(crystal)
(sintered)
(100 o)
(+mn, nb ox)

20,27,47,48,51
20,27

1,27,47
1,27,47

27,47

27,47

27, 51

20,27,51
20,1,32,42,27
1,47,42,27,20,14
20,27

20,27
27,2,42,41
1,27,41,42

20

42

8
20,27,29,42,43
27,48

20,27,51

1,27

27,51

20,27,48
20,27,48
20,27,48

2020212
VAR I
Q022012
022212
2022212
300

300

300

305
2002
300
05550
3055451
2500
202

200

200

200

202
302530
302539
20505
500

500
342555
0

500
300530
10
30555%
20505

0

0
3005545
300555
0

4000%
3305555
3343334
555
4000%
300555
300230
300050
300550
500

500

500
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Thermal Property Data

bk 1440 berkeliun 2 Ad4nnny
beryl 4318 beryl (3beo,al2od, 6aio) VP Y oS00
ber 1011 beryllium A P T R B I PR T IR I o
bebeo 5420 bevylliam + beo (be, beo 0,6-1,7) 0 1300
badba 3901 beryllium alloy (be96.%) (as recolved) o0 R
bedeh 3502 beryllium alloy (be96.%) (annealod) a0 UIRREE
bhe9Ba 3503 beryllinm alloy (bed8.5) (as received) 20 10 144
bedfh 3504 beryllium alloy (he98.5) (annealed) ] HURREY
bedoh 3505 beryllium alloy (be99.5) 20 R
‘horyl 4318 beryllium alunlnosilicate (beryl) 20,07, 90 3 0nn
be2e 4512 bervylliun cavbhide (bece) (hp or snt) Pd, 00, 08,47 Slenose
cuber 2181 beryllium copper (cu bal, be 0,38-0.5%5) | P
cubeh 2182 bervyllium copper (cu bal, bel.7-1.9) 1, 6,41 LI AN
be3n2 4414 berylliium nitride (beldn2) (prad 3.4 kby 20,47 5
beoxp 4024 beryllium oxide (beo) (76 pce dens) Vd, 20,270, 36,4%, 44, 0
beoxp 4024 beryllium oxide (heo) (76 pe dena) bAT, A8, 51 0
beo 1022 beryiliun oxide (beo) (96 pe dena) 14,220,270, 36,143, 44, ()
beo 1022 beryllium oxide (beo) (96 po dans) 147,48, 51 0
beobe 5414 beryllium oxide + be (beo, be 3-12) 20 H500
beomo 5416 beryllium oxide + be + mo (be 7, mo 7) 20 S50
beoai 5418 beryllium oxide + be + gi 20 105540
porbe 5280 bervyllium oxice porcelain 4811 20 105530
bapod 4320 beta-spodumenc (Li2o,al203,4aio02) (tet) 20,27,% 105550
bi 1016 biamuth ATV AR A I TP I I DAY I 0
bilicg 1017 bigmuth  (Liquid) T, 0, 00,43, 47 0
bitep 4916 bismuth telluvide (bi2teld-p) (plane dr) 20,47 Sonhae
bites 491% bismuth telluride sultide (bhi2te?s) 20 4054550
zrb2z 5498 boride z cermet (zrb2 81-87, mogi2 13) 47,48 2000500
z2rb2b 5496 borolite 101 cermet (z2rb2 93-96, b 4-7) 47,48 S04
boron 1266 boron 20,27,30,42,4%, 48 J0008
bdc-cd 4514 boron carbide (bde) {(dense) 20,071,148 2002500
bdc-p 4515 boron carbide (bdc) (porous) A0, 07,18 S000500
bn 4416 boron nitride (bn) (perp pr axig, 95 )y 20,27,36,47,48 SO0
bnppa 4418 boron nitride (bn) (prs axis, 94 ) A0,00,%6,47,48 500
bnac 4424 boron nitride (bn 80, ¢ 20) (pra axis) 20 5500
bnox2 4420 boron nitride (bn 97, bnzeo3 2) (perp p) 20 H500
bnoxp 4422 boron nitride (bn 97, bn203 2) (prs ax) 20 L9500
sib4 4614 boron silicide (bdsi) Q2,48 0% 40
bralm 2101 brass, aluminum (cu?6, zn22, al2) ] Y
brear 2105 brass, cartridge (cu?0, zn30) 1,2,20,41, 406 H00
brphl 2111 brass, leaded 6,4l dhhh
brmum 2116 brass, muntz metal 1,41 RTRFAN
brrde 2121 brass, red, cast (cuB5, zn%, pbY%, sn3d) 1,41 1555
brredw 2122 brass, red, wiought (cuBb, znlbH) 1, 4] S05HYHY
brtin 2126 brass, tin (naval and admiralty) 1,2,41 SRR
bryel 2131 brass, yellow (cu65, zn3b) 1, 6,41 LY
bricr %232 brick, chrome (crz2e3 32) 1,27,41 5930
brerm 5234 brick, chrome magnesite (see ref 47) 20,47 1140
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Thermal Property Dula

diata
dbath
cliatm
diatp
(H,{”.\
diat)
briel
Lriel
bhrifr
bralt
Laiai
hrall
bhral?
brall
brikh
brika
macnp
AN
nagnb
wagne
macns
by i
Leifm
baifn
brial
bhrifa
birisk
Frrida
vermi
brgas
Lrone
Lroal
broan
brroam
brormn
broph
bropl
bropin
braih
Lratl
branh
branl
huacr
bty
od

el i
cacep

(aees

Hado
249
SodH
Dol
Hah
Heho
Heho
Head
Ha62
ST B
Ha 04
hYela
Al
Helo
Ha6h
L 64
Heah
He bl
HehD
Heto
Y hh
Yol
LG
HeHR
BO06
S0
L8
Hett
RIS
1 hda6
2141
Sl
2
alhe
2160
2166
S16H
2167
avn
S
2176
217
1086
7031
1041
1042
44957
4958

(accr
(high

builak,
bhrick,
brick,
brick,
ok,

diatomaceous earth
diatomacenun carth
diatomaceous carth
diatomacoouy earth
diatomaceoous earth

(pril
(vae

hrick, diatomaceous varth (usge
brick, ogyptian flre (satod 64-7
brick, flired carbon

bt ok,
b ’.‘k,
brick,
brick,
brick,

foraterito (mgo S8 gio2
fused alumina (al?o3 96)
havd flred sllica (sio2
high alumina (al2o3 5H3)

figh alumina (al2o3 83)

brick, high alumina (al2o3d 87)
Lrick, kaolin insulating (d = 0
brick, kaolin inaulating (d = 0
brick, magneslte {(mgo 87)
brick, magnosite a (mgo 90) (14
brick, magnesite b 93) (a2
brick, magnosite ¢ Be) (17
hrick, magnesite spall res (mgo
brick, masonry, medium

boick, migsouri fireclay

brick, normal fiveclay (22 p)
brick, siliceous (giod B9 al2ol
baodck, giliceous flreclay (23 p
brick, sillimanite (22 pe poros
Lrick, arabilized dolomite

vermioul it
(cgaa)
(cu'lh,

boick,
brromi ne
bronzoe anagh)
(cuve,
architoctural
Commerclal

bronve, oluwainum aly)

Lronze,
Lot ',lll'/.(;‘}
bronze, manganese

bronze, phospher 10 percent

brenze, phoaspher 1.2% percent
bronze, phospher b percent

bronze, ailicon, high

gilicon, low

bronze, tin (cast), high leaded
bronze, tin (cast), leaded
hutadiene-acrylonitrile rubber
bty
cacmium

cadmium (Licuid)

bronze,

rubbor

caleite (caco3) (crystal) (¢ ax
caleite (cacold) (crystal) {(a ax

(mo Lded,

atrata)
buen)
frd)
gtrata)
to 1100)
to 850c)
1)

38) (20p)
22 p)
94-99)
(20 p)
(28 p)
22 p)
. 30)
A3)

S op)
.6 p)
8 p)
89)

9) (25p)
)
ity)

22 p)

1 c

1a)
i )

4 3055730
1 305530
4 ‘ 305530
4 305430
4 305530
4 3045530
20 2323532
Ly20,a7,42,47 550%
20,47 315
1,20,47 2330
20 330
Al 3223734
47 322335
20 303330
1,20 5510
1,20 56510
1,20,27,47,48 330
1,20,27,47,48 330
L,20,27,47,48 3730
1,20,27,47,48 330
1,20,27,47,48 3134
l,2,277,46 2025534
1,47 33004530
47 535
47 334
47 534
20 300530
1,47 530
20 305550
27,1,4%2 0
1,2 305545
1,6,41 2000555
1,41 2300555
l,2,38,41 554
1,41 5H%
1,41 5555
6,41 5H%
6,41 HH%5
1,6,41 550
1,6,41 hy %
6,41 23554
f 3554
20 hHhHY
6,39 554
2,1,32,42,43,27,41,47 0
200 ,32,42,43,270,41,47 0
1L, 27,51 0
L, a7, 51 0
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Thermal Property Data

ca 1306 calclum 27, 1,42,43, 41 b
cabbt 4616 calcium boride (cab6) 21,48 1005545
caccep 4957 calolum carbonate (cacold) (calcoite) () 1,27,5) 0
caccs 4958 calcerum carbonate (caco3) (calcoite) (a) 1,27,%1 0
cacon 4956 calcium carbonate (cacold) (natural) L, 277,51 Y
cafla 4820 calcium fluorlde (caft2) (minerval aggr) 1,20,27,47,51 205
caf2 4818 calcium fluoride (caf2) (single xtal) Ly20,27,47,51 200
dolom 4960 calcium magnegium carbonate (camge2o6) 1,27,51 20614
cao 4026 calcium oxlde (cao) (pressed, 91 dens) 1,20,27,47,48,51 200
caopp 4028 caleium oxide (cao) (packed pwd, 50 'd) 1,20,27,47,48 200
gypsm 4962 calciwm sulfate dihydrate (casod.dh2o) 1,27,5%] Hh5
catit 4216 caleium titanate (cao.tio?) 20,277,48,51 500
ctk 1443 californium 4445555
camor 1071 carbon, amorphous (carbon stock) o7, e
cgeml 1061 carbon, diamond gem quality type 1 L, 20,27 UUO
cgraf 1066 carbon, graphite (Lypical k) 1,2,20,27,32,42,5] 2000000

bricf 5224 carbon brick, fired 1,20,27,42,47 “NN
(STey> 1027 carbon dioxlde Lea, 27 0
cogas 4029 carbon monoxide 1,27 300030

cela2 7037 cellulose acetate (high k) 6,38 20554
celal 7036 cellulose acetate (low k) b, 38 205H5¢

ceabz 7042 cellulose acetate butyrate (high k) 6,38 Yffbhb
ceabl 7041 cellulose acetate butyrate (low k) 6,38 2UhHhY
cenip 7046 cellulose nitrate (pyroxylin) 6,38 20055

ceprl 7051 cellulogse proprionate (low k) 6,38 RR%HHU
cepra 7052 cellulose proprionate (high k) G, 38 225559
cetra 7056 cellulose triacetate 38 HH4H%
e 1356 cevium A1,27,20,42 20205

cebt 4626 cevium boride (ceb6) (99,0 pe dense) 44 300555
ceo 4030 cervium oxide (ceo?) (prad, sntrd, 86 ) 1,20,47 20!
ces 4742 cerium sulfide (ces) 20,48 a0h0YH
ce2sd 4744 cerium sulfide (ce2al) 20,48 2051
o8 L2311 cesiun L, bd, 270,08, 320,434,477 40004
calic 1232 ceaium (Viquid) L4, 277,28,32,43,47 oo
chalk 6018 chalk (av prop) 1,46 AhhhY
clgas 1506 chlorine (gas) 2 ,42,0 0
cralm 4973 chrome alum (cr2(sod)3.k2a04,24h20) 1,07 Hh0
bricr 5232 chrome brick (cr2o3 32) 1,7, 41 HH10
brorm 5234 chrome magnesite brick (see vet 417) 0,47 $30
cniaga 3312 chrome-nickel-iron superalloys 8 Hhh
or 1201 chromium 20, 0,00, 82,478,422 0
chend 5422 chromium carbide b ni (cr(x)c(y), ni) 48 20000

cuchr 2183 chromium copper (cu bal, cr0,5) 6,200,447 ‘ 2330
orn 44226 chromium nitride (cvn) (prsd, 100 pe d) 27,477,448 H0Y
cran 4428 chromium nitreide (cvan) (prad, 100 ) 27, 47,48 200505
craie 4772 chromium silicide (crai2) 20,27,48 500
¢o 1046 cobalt 0,277, ,30,43, 30,41, 0
[&19) 1046 cobalt +42 0
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Thermal Property Data

Ceoorw 646 cabia
cohel 2610 cobalt
coh 2uld enbalt
cohla Selh cobalt
colied 261 h cobalt
cohe™S 2ol wobalt
cole 2620 ol
cohd0 2020 cobalt
cobdl 2600 cobalt
Coldh el cobalt
Coygt e H b
cogbh et eobalt
cokA2 2OAT cotalt
comt 1o267n aobalt
cortn SO o bt

aahh 2 HHY e cabia
cosfl Sudn cobatt
IV PR CY S T PR
cowh? 04t cobalt
Cowbhag oA h cabalt
chlos A0 TY cohadt
cobiox A0 caalt
ol Y14 coban
abtaw 408D ol
nbwwmme SGRA b ogab
bt iw GRS et

bt abh teH e )

YIS

conen YAl ey

conld o Lodn e o
[N ‘()zll :\w}x}u"

AN LOYS T canga

gt SO e
PRL coppe
ubeh 28 o
1

M e

~

b 2

e

R e I S RTRIE
A1 V0 00 AR PR A P TE
SATETR I S VR BT NI

o can SH00 e

aman S9N oy
s SRS e

cugan SR Coppen

Nl e coppe
N AN Coppe

Shlicide

alloy
-t hoe, (redw 60, tob 40)
=4 h,e, (rd= 90, binders)
concler

)

LA B IR
crned 2R sy
conen S2dn e e
con e et e e

{(cotd, cr30,wo)
he= 1049

ho=21T  (an cast)
=21 (aqgoee)
o=
ha=0h
b=t st )

(l—(OU) {(wrought)
{a
ha-20 (422-~19) (as cast)
®
(

hres=4 ~40) (as cast)
=30 (cast)

jossop (=32

)=1570

k-aeh
multimet (n=15%%) (low ¢)

et (n=-155%)  (wrought)

5-5%00 (wrought)
=BG (wrought)
v=130 (wrought)
Wwi-=He

wi=% (o1 coated sample)

cxide (dheoo dEnio. BEio)

(t00)
(iroa)
v (eh6l ,tﬂﬁﬁ,w10,zﬁ0.b)
ayo (e IfO, wlh, no')
o (e
(

3, Lil0, 2r%)
\l‘)‘ tah)

L ight welght
onee (1-0=4 mix)

i Y

cactht (ebpy <dhp, teU S, phl)

(e bat, be 0,38--0.55)
(v bal, bho 1,7+1.,9)

(v bal, crd. %)

(« \1’ , ni30)

(cuf0, nil0)

(rll‘)‘) 4, al0,4, zv0.,.27
constantan (cubh, 1 ah)
Mt

arv kel o silver (o 10-20)

grioting metal (ea9h, znh)
Pithium oxide (96cun.dlio)

() {Lenorite)

20

20

1,14,20,41

L,14,20,41

14,20

L, 14,41

14,20

14,20

L, 14,20,41

L, 14,720

20

20

14

1,14,20,41

1,14,20,41
A

1,14,20,41

11

20

20

20,27

20,27,47,48

20,48

20

20

20

20

8

4

1,2,20,27,46

1, 2,20,27,46

L, 2,00,27,46

Ve, 20,07,46

20,1,277,32,34,37,42,

47

41

]

1,6,41
6,20,47
l,6,41
1,606,410

20

L, 2, 14,41,47

)
o

1,2,6,41,47
1,40

20,21
1,20,27,47,4)

1303373
1300
310
310
303330
330
303330
333333
300330
333
303330
33733330

3323332

330

330

330

430
333333
3333330
3331330
3305555
2005
306555
3300
3300
3300
3303330
l (, (.

l) f) l) ()

ot L)gc
)‘()
2% [13 )
25535
0
0
3539
331
2335
2330
2555

t
1) l) )‘)

3303331

3731
3305550
2222555

554
330 ‘)‘)‘)
200222(
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Thermal Property Data

cusod 4966 copper sulfate (cusod) (crystal) 2 ‘ 550
bluev 4967 copper sulfate hydrate (cusod.5h20) 1,27,51 ' 555
cordr 4322 cordierite (2mgo.2al203.5si02) 20,51 5510
corkg 8514 cork, ground ‘ 2,46 5555
corkr 8515 cork, ground, regranulated 2,46 CBB55
cupr3 2203 cupronickel ~(cu70, ni30) 1,6,41 2555
cuprl 2202 cupronickel (cu90, nilQ) 1,6,41 2555
cmm . 1446 curium ‘ ‘ 20,27 4445558
dan35 3901 dandelion 35 , 34, 36 5500
datb 7504 datb h.e. (diamino trinitrobenzene) 8 - 300555
d-gas 1551 deuterium ‘ 27 3305530
d2o 4118 deuterium oxide (d2o) (liquid) 14,27 * 300
diabg 5020 diabasic glass (artificial) 27,51 ‘ 3305530
dapon 7061 diallyl phthalate (dapon) 35 . ' 2025555
diata 5246 diatomaceous earth brick (accr strata) 4 ‘ 305530
diath 5249 diatomaceous earth brick (high burn) 4 305530
diatm 5248 diatomaceous earth brick (molded, frd) 4 205530
diatp 5247 diatomaceous earth brick (prll strata) 4 305530
diatt 5251 diatomaceous earth brick (use to 1100c¢) 4 305530
diatl 5250 diatomaceous earth brick (use to 850c) 4 305530
dolom 4960 dolomite (camg(co3)2) (avg prop) 1,27,51 20555
brids 5254 dolomite brick, stabilized (22 p) 1,47 530
dy 1391 dysprosium ‘ 41,27,20,42 35
brief 5256 egyptian fire brick (sio2 64-71) 20 2323537
es 1449 einsteinium 4445555
epcrl 7066 epoxy, der 332 (c¢), hysol 6000-op (k) 6,20,38 2220505
epgfm 7071 epoxy, glass fiber filled (molded) 20,38 25552
epstc 7076 epoxy, silica filled, cast 38 2225555
epunc 7081 epory, unfilled, cast 38 2025555
epsom 4971 epsomite (mgsod.7h2o0) (crystal) 1,27,51 555
er 1401 erbium : 41,27,20,42 5
ethce 7086 ethyl cellulose (wide range of ¢, k) 6,38 ‘ 225555
ethva 7091 ethyl vinyl acetate 38 25555
eu 1376 europium 20,27,41,43 30005
eub® 4634 eurnpium boride (eub6) (93.0 pc dense) 48 305555
fm 1452 fermium 4445555
florfx 8201 fiberfax paper (carborundum co.) 44 5500
brifm 5259 fireclay brick, missouri 1,47 3300530
brifn 5258 fireclay brick, normal (22 p) 47 ‘ 535
brifs 5260 fireclay brick, siliceous (23 p) 47 935
flint 5022 flint glass 1,27,46 25532
f-gas 1511 fluorine (gas) 27,42 0
fecerf 7101 fluorocarbons, cfe and ctfe 6,38 ‘ 555
fcfep 7106 fluorocarbons, fep 6,38 HH5
fotfe 7111 fluorocarbons, tfe (teflon) 1,6,20,38 2500
glasf 5024 foamed glass (d = 0.144) 1 305532
forst 4324 forsterite (Z2mgo.sic?) (100 pc dense) 1,20,27,51 0
brifr 5262 forsterite hrick (mgo 58 sice 38) (20 p) 20,47 335
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Thermal Property Data

fr 1455

francium 42 4343335
5102 4062 fused silica glass 1,20,27,47,51 2200
si02 4062 fused quartz glass (sio2) 1,20,27,47,51 2200
gd 1381 gadolinium 41,27,20,42 5
gdb6 4636 gadolinium boride (gdb6) (95.6 pc dens) 48 300555
gd203 4038 gadolinium oxide (gd203) (monoc) (98 d) 20,47,48 2000505
ga 1311 gallium ‘ 27,42,43,1 20005
galiq 1312 gallium (ligquid) 1,14,27,43,47 © 20005
ge-ip 1261 germanium (intrinsic, p-type) 20,27,42,43,1,48 2
ge-n 1262 germanium (n-type) 20,27,42,43,1,48 0
glass 5012 glass (see ref 27, pp e5-e8) (avg prop) 27 2225555
glabc 5014 glass, borosilicate crown 27,51 25502
pyrc6 5018 glass, ceramic, pyroceram 9606 20 5500
pyrc8 5019 ygylass, ceramic, pyroceram 9608 ° 20 5500
diabg 5020 glass, diabase (artificial) 7,51 3305530
flint 5022 glass, flint 1,27,46 25532
glasf 5024 glass, foamed (d = 0.144) 1 305532
sio2 4062 glass, fused quartz (sio02) , 1,20,27,47,51 2200
sio2 4062 glass, fused silica or vitrous silica 1,20,27,47,51 2200
glasl 5026 glass, lead 20 305530
glasw 5028 glass, lime window 20 305530
obsid 5030 glass, obsidian’ 27,51 305530
pyrex 5016 glass, pyrex 2,20,27,51 500
glasp 5034 glass, soda plate 20,51 305532
glasc 5032 glass} soda-lime 20,27 3325532
vycor 5036 glass, vycor 20,27 500
au 1056 gold 20,6,1,32,27,42,41,2 0
auliqg 1057 gold (liguid) 14,20,27,42,43 40005
grntm 6014 granite (av prop) (see ref 51) 1,2,27,46,51 25555
grnth 6013 granite (high k) 1,2,27,46,51 25555
grntl 6012 granite (low k) 1,2,27,46,51 25555
gypsm 4962 gypsum (caso4.4h20) (mineral) (high d4) 1,27,51 555
gypsa 4964 gypsum (casod4.4h20) (artificial) 1,27 555
hf 1271 hafnium 20,32,27,42,43,41 0
hfb2 4618 hafnium boride (hfb2) 20,27,48 20502
hfc 4518 hafnium carbide (hfc) : 20,27,48,54 22502
hfn 4430 hafnium nitride (hfn) (hp strd 78-92 d) 20,27,48 2020502
hfo2 4040 hafnium oxide (hfo2) {(monoc) (%4 d) 20,27,48 21
d2o 4118 heavy water (d20) (liquid) 14,27 300
hegas 1516 helium (gas) 27,1,2,42 0
fe203 4042 hematite (fe203) 1,27,32,47,48,51 2050%
ho 1396 holmium 20,27,41,42,43 30005
h-gas 1521 hydrogen (gas) 27,2,42,1 0
ice 4116 ice (h20) (solid) 27,46,51 0
in 1211 indium 1,27,43,30,42,41 20005
inlig 1212 indium (liquid) 1,42,43,47 5
soldl 3611 indium alloy (in25, sn37.5, pb37.5) 36 3355
insbp 4920 indium antimonide (insb) (imp 0.16) 20,27 3000000
54 TOPAZ2D
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Thermal Property Data
insbs 4921 indium antimonide (insb) (imp 0.33-1.2) 20,27 3000000
inasp 4922 indium arsenide (inas) (polyx, imp 3.0) 20,27 3 3000500
inass 4923 indium arsenide (inas) (pure, s—doped) 20,27 3000500
inte 4924 indium telluride (in2te3) ‘ 20,27 300550
i-so0l 1316 iodine (solid) ‘ ‘ 27,42,41,1 5
ir 1276 iridium 27,41,20,42,43 20002
fefur 1083 iron (0 to 3000 deg a) ‘ ‘ 1 20,1,32,27,42,44,51 0
fecry 1082 iron (=273 to 763 deg c) 20,1,32,27,42,44,51 0
fe 1081 iron {-51 to 1537 deg c) 20,1,32,27,42,44,51 0
ind02 3022 iron, ductile (mg containing) 1 300355
ind03 3023 iren, ductile (mg containing, heat res) 1 300355
ind01l 3021 iron, ductile (0.06 mg) 1,6 323333
gci0l 3001 iron, grey cast, ferritic (2. .0 ¢) 1,2,6,20,27,33,46 3300
gci02 3002 iron, grey cast, ferritic (3.2-3.8 c) 1,2,6,20,27,33,46 303330
gci03 3003 irdn, grey cast, pearlitic (2.3—3.0 c) 1,2,6,20,27,33,46 303330
gci04 3004 iron, grey cast, pearlitic (3.0-3.2 ¢) 1,2,6,20,27,33,46 303330
gci05-3005 iron, grey cast, pearlitic (3.4 c) 1,2,6,20,27,33,46 303330
gci06 3006 iron, grey cast, pearlitic (3.7-3.8 ¢) 1,2,6,20,27,33,46 303330
gci07 3007 iron, grey cast, pearlitic (4.12 c¢) 1,2,6,20,27,33,46 - 303330
fe 1081 iron, ingot (£fe99.9+) 1,20,27,32,42,44 0
kovar 3031 iron, ni-hard types 1 and 2 (kovar) 1,20 200320
innrd 3035 iron, ni-resist, type d2 (cast) 1 30035%
innr3 3033 iron, ni-resist, type 3 (cast) 1 355
innr4 3034 iron, ni-resist, type 4 (cast). 1 355
innir 3032 iron, ni-resist, types 1 and 2 (cast) 1,20 325
innit 3041 iron, ni-tensyliron (cast, heat treat) 1 300355
"incfb 3026 iron, nodular cast, ferritic base 1,2,20 303330
incpb 3027 iron, nodular cast, pearlitic base 1,2,20 303330
inmal 3036 iron, malleable (2.5 c) 1,6 5555
inwrt 3037 iron, wrought (various) 1,2,6,27 2330
ninvr 2501 iron alloy invar (fe64, ni36) 6,41,47 20355
fe203 4042 iron oxide (fe203) (hematite) 1,27,32,47,48,51 20505
fe304 4044 iron oxide (feo.fe203) (magnatite) 20,27,47,51 2000005
fes2 4746 iron sulfide (fes2) (single crystal) 27,47,51 505
brikb 526% kaolin brick, insulating (d = 0.30) 1,20 5510
brika 5264 kaolin brick, inasulating (d = 0.43) 1,2 5510
krgas 1556 krypton (gas) ‘ 27,1,42 0
kyan 4314 kyanite (al203.sio02) (tricl crystal) 20,27,51 500
la 1351 lanthanum 41,27,1,20,42 -5
lab6 4624 lanthanum boride (labbt) (99.5 pc dense) 48 300555
lw 1491 lawrencium ‘ 4445555
pb 1091 lead 2,1,32,27,37,42 0
pblig 1092 lead (liquid) 1,2,14,27,37,42,43,47 2
pb 1091 lead (0.07 ca) 36 0
pbant 3601 lead, antimonial {(pb, sb 4-6) (hard) 1,6,41 355
pbsbh 3602 lead, antimonial {(pb, sb 8-9) 1,6,41 355
pb 1091 lead, antimonial (pb, sbl) 1,41 0
pb 1091 lead, -ellurium 1 0
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soldl 3611 lead alloy (pb37.5, sn37.5, in25) 36 3355
sold2 3612 lead alloy (pb39.2, sn60.8) (solder) 34,41 5
soldd4 3613 lead alloy (pb50, snb50) (solder) 1,41 50
sold3 3614 lead alloy (pb60, sn40) (solder) 1,41 ‘ 55
glasl 5026 lead glass ‘ 20 305530
pbo 4046 lead oxide (pbo) (yellow) 1,20,27,32,47 201
pbtep 4927 lead telluride (pbte) (polyxtal) 20,27 300550
pbtes 4926 lead telluride (pbte) (single crystal) 20,27 300550
limst 6016 limestone (dense, dry) 1,2,27,46,51 5555
limsw 6017 limestone (h2o 15.3) 1,2,27,46,51 5555
Li 1216 lithiumn 1,27,28,41,43,42,47 0
lilig 1217 lithium (liquid) 1,27,28,41,42,43,47 202
bspod 4320 lithium aluminum silicate (b-spodumene) 20,27,51 305550
cnlox 4218 lithium ccbalt nickel oxide (8-46-46 m) 20,27 3305555
cuoli 4220 lithium copper oxide (41lio.96cuo) 20,27 3305550
lih 4882 lithium hydride (lih) (cast, vac voids) 20 200
lih 4882 lithium hydride (lih) (powder compact) 20 200
‘lihcg 4884 lithium hydride (lih) (cast, gas voids) 20 200
11f 4822 lithium fluoride (lif) (single crystal) 1,20,27,47,51 20202
lifpb 4824 lithium fluoride (lif 96) (plastic bnd) 1,20,27,47,51 200
mnsel 4928 lithium manganese selenide (97mn.31i.-) 20,27 3305530
nioli 4222 lithium nickel oxide (5lio.95nio) 20,27 3305550
litbr 4968 lithium tetraborate (1120.20203) (epox) 27, 555
lu 1416 lutetium . 20,27,41 230025
1x04 7517 1lx-04 h.e. (hmx 85, viton a 15) 55 0
1x07 7518 1x=07 h.e. (hmx 90, viton a 10) 55 0
1209 7519 12-09 h.e. (hmz 93, dnpa 4.6, fefo 2.4) 55 0
1x10 7520 1x-10 h.e. (hmx 95, viton a 5) 55 0
1x17 7516 1lx~17 h.e. (triamino-trinitro-bensene) 55 0
fe3od4 4044 magnatite (feo.fe203) 20,27,47,51 2000005
magna 5268 magnesite a brick (mgo 90) (14.5 p) 1,20,27,47,48 330
magnb 5269 magnesite b brick (mgo 93) (22.6 p) 1,20,27,47,48 230
magnp 5267 magnesite brick (mgo 87) 1,20,27,47,48 330
magns 5266 magnesite brick, spall res (mgo 89) 1,20,27,47,48 335
magnce 5270 magnesite c brick (mgo 86) (17.8 p) 1,20,27,47,48 330
mg 1096 magnesium 20,1,32,27,42 0
mglig 1097 magnesium (licuid) 1,14,20,27,32,43 30005
mg042 2462 magnesium alloy (mg,ag2.5,ce2,zx0.6) 47 333
mg001 2421 magnesium alloy aml00a (casting) 41 33
mg002 2422 magnesium alloy az3l (x,s) (wrought) 14,20,47 10
mg003 2423 magnesium alloy az3lb(p,s) (wrought) 1,20,41 0
mg004 2424 magnesium alloy azb6la(x), azm (wrought) 14,41,47 33
mg005 2425 magnesium alloy az63a(ac, f) (casting) 14,41 33
mg006 2426 magnesium alloy azBOa(x,frgd) (wrought) 1,20,37,41 303
mg007 2427 magnesium alloy azBla(t4) (casting) 41 300333
mg008 2428 magnesium alloy azB855(x) (wrought) 47 333
my009 2429 magnesium alloy o291a,b (dc) (casting) 1,14,41,47 31
mg010 2430 magnesium alloy az9lc(ac) (casting) 1,41 33
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mg01l 2431 magnesium alloy az92a (ac) ‘(casting) 1,14,41 33
mg012 2432 magnesium alloy a3a . (wrought) 41 33333
mg013 2433 magnesium alloy a8 (ac or st) (casting) 47 o 333
mg014 2434 magnesium alloy bz33a(ac,ah) (casting) 1 333
mg015 2435 magnesium alloy ek30a, h81l2 (éasting) 20,41 31
mg017 2437 magnesium alloy ek33a, h81l1l (casting) 20,41 32
mg0l6 2436 magnesium alloy ekd4la(t5,t6) (casting) 41 ‘ 333
mg018 2438‘magnesium alloy hk3la(h24) (casting) 1,20,41 0
mg019 2439 magnesium alloy hk3la (o) (casting) 1,20,41 ‘ 0
mg020 2440 magnesium alloy hk3la(t6) (casting) 1,20,41 . ' ‘ 0
mg021 2441 magnesium alloy hm2la(o,h24) (wrought) 41 313
mg022 2442 magnesium alloy hm3la (wrought) 20,41 3
mg023 2443 magnesium alloy hz32a(ac),ztl (casting) 1,20,41,47 33
mg024 2444 magnesium alloy magnox al2(x) (wrought) 47 . 333
mg025 2445 magnesium alloy ml(ac) - (casting) 14,47 333
mg026 2446 magnesium alloy ml (x,s) (wrought). 14,47 333
mg027 2447 magnesium alloy mla (wrought) 41 ‘ 33
mgo28 2448 magnesium alloy pe (wrought) 41 30033
mg029 2449 magnesium alloy za(ac) (casting) 47 . 3333
mg030 2450 magnesium alloy zella(o,h24) (wrought) 41 33
mg031 2451 magnesium alloy zedla(tS,ht) (casting) 20,41,47 330
mg032 2452 magnesium alloy zhd42 (casting) 41 33
mg033 2453 magnesium alloy zh62a(ac),tz6 (casting) 20,41,47 31
mg034 2454 magnesium alloy zk20a (wrought) 20,41 3303333
mg035 2455 magnesium alloy zk5la, h807 (casting) 20,41,47 0
mg036 2456 magnesium alloy zk60a,b, zw6 (casting) 1,14,20,41,47 1
mg037 2457 magnesium alloy zrel (ez30) (casting) 20 303331
mg038 2458 magnesium alloy zrel  aa) (casting) 47 333
mg039 2459 magnesium alloy zty(x) (hkll) (wrought) 20,47 331
mg040 2460 magnesium alloy zwl(x) (zkll) (wrought) 47 333
mg04l 2461 magnesium alloy zw3(x) {(zk31l) (wrought) 47 333
mg043 2463 magnesium alloy 1959 (mg,ced.33) 20 ‘ 3303335
mg044 2464 magnesium alloy 1960 (mg,ce6.7) ‘ 20 3303330
mg045 2465 magnesiunm alloy 1961 (mg,cell.85) .20 3303330
mg046 2466 magnesium alloy 1964 (mg,ce5,co02,mn0.8) 20 3303330
mg047 2467 magnesium alloy 1992 (mg,ced.45,co3) 20 3303330
spinx 4224 magnesium aluminate (mgo.al203) (xtal) 20,27,47,48,51 500
spinl 4225 magnesium aluminate (mgo.al203) (100 d) 20,27,47,48,51 500
cordr 4322 magnesium aluminum silicate (cordierit) 20,51 5510
mgopx 4050 magnesium oxide (mgo) (polyxtal, 100 d4) 1,20,27,47,48,51 2000
mgox 4048 magnesium oxide (mgo) (single crystal) 1,20,27,47,48 0
forst 4324 magnesium silicate (2mgo.sio2) (100 4) 1,20,27,51 0
steat 4326 magnesium silicate (mgo.sio2) (commerc) 1,20,27,51 509
mg2si 4776 magnesium silicide (mg2si) 20,27,48 300530
rngsod 4970 magnesium sulfate (mgsod) (crystal) 1,27 50
epsom 4971 magnesium sulfate hydrate (mgsod4.7hZo) 1,27,51 555
pormt 5283 magnesium titanate porcelain 20,48 305530
mncry 1101 manganese ‘ 20,1,32,27,43,42 0
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mric 4052 manganese oxide (mno) (single ztal) 1,27,48 : 5
mnl3od 4054 manganese oxide (n3o4) (87 po dense) 20,27,48,51 22005
mnae - 4928 manganese selenide (97mnse. 3lise) 20,27 3305530
mnaiz 4778 manganese silicide (mnsia) - 20,27,48 300530
mntea 4930 manganese telluride (9%mnte. Smnas) 20 3305530
mnten 4931 mangancese telluride (99mnte.nate) 20 3305530
cumarn 2195 manganin (cuBd, nid, mnl2) 2 3305550
marbl 6021 marble (av prop) (see ref 51) 1,27,51 25555
marbd 6020 marble dielectric (xtal) (caco3 99.99) 1,27,51 5550
melmz 1VEY melamine (high dens, high k) 6,38 2022555
melml 71217 welamine (low dens, low k) 6,38 2022555
melac 71273 melamine, alpha cellulose filled 38 ‘ 22559
melas 7174 melamine, asbestos filled (mst 95-205) 38 2022555
melat 7125 melamine, cellulose filled (mst 95-205) 38 22555
meltd 7R medamine, tabric or tlock filled 6,38 555
molagt 7206 melamine, glass fiber filled (mst 205) 6,38 5955
1ol 1461 mendelovium 4445555
hglio 1207 mercury (Liguid) 1,27,28,42,43,47,14 0
hgol2 4826 mercury ehiloride (hgel?2) (prsd 8 kb) 1,27,47 10
hid AR90 et hane (chd) (gas) ‘ 1,27 ‘ 0
memas T methy !l methacrylate 1,38 25550
i eaq 4982 mica (single crystal) (a or b axes) 20,51 305555
micac 494 mica (single crystal) (o axis) 20,51 305559
micas 4984 mica (single crystal) (synthetic) (98d) 20 3059550
micat: A0KL mica brick (red or white) (avg prop) 2 305552
micap: 4987 mica insulating powder 20 305550
hemOl 7514 mock hoe. ln=04-0 hd4-048-a294-3 5,8 5530
hemOz 751% mock hoe, ln=04-0 h7-048-a%22.1 5,8 5500
hem0d 7506 mozk hoe. rm=04-bg (1%x-04-1 mech mock) 8 5555
hemdA 7507 mock e, 90010 (phxz-9404 mech mock) 8 5555
me 1106 1ol yhadenum 20,6,1,32,41,43,42, 0
) 1106 o lybdenam +47,14 0
moafe 3672 molybdenum alloy (mo bal, fe 0,25) 20 333311
mow30 36771 molybdenum alloy (o770, w30) 20 3300
moati 3671 molybdenum alloy (mo99.5, £10.5%) 1,6,41 300
mobec 4712 molybdenumn beryllide (robel?) 20,48 500
e e 520 meolybdenun.carblide (m&2c) 20,27,48 2022502
modn 44732 molybdenum nitride (mo2n) (pr srd 100d) 47,48 20005085
moseZ 4972 nolybdenun selenide (mose?) 20 3303555
sl 2 4780 molybdenun silicicdde (mosi?) 20,27,48 2500
moter 4934 melyhdenum telluride (mote2) 20 3305555
mulby 3841 mulberry (w90, nb7.5%, 21r2.5) 34,36,37 0
mall 4316 mullite (3allod.2s5i02) (100 pe dense) 20,27,48,51 500
td VI6H neodymlam 1,20,42 30225
et 46D neodymium boride (ndb6) (97.7% pe dense) 48 300555
negas 1526 neon (gas) 27,2,1,42 20000
neopr 1136 neoprens rabber 6,38,39 555
rif 1464 neptanium 20,27 2440559
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ni 1101

20,2,1,32,37,41,42,%1 2

nickel ;
nial3 2588 aickel alloy (ni3%,cr20,fedb) 41 H5H33
nial2 2586 nickel alloy (ni60,crl6, fe2d) 41 5533
niall 2584 nickel alloy (ni62,crl2, fe26) 2,41 3305543
niv9s 2590 nickel alloy (ni99.5) low «, 22 225 1,14 320
nicka 2503 nickel alloy a (ni99.4) (annealed) 1,14,20 2
nican 2502 nickel alloy calite n 14 333
nich3 2504 nickel alloy chlorimet 3 14 3333
nicon 2506 nickel alloy constantan (nid5%, cub5) 1,2,14,41,47 331
nicod 2508 nickel alloy corrosist 14 333
nidae 2592 nickel alloy d and e 1 30
niduh 2512 nickel alloy duranickel (and -r) (hard) 1,14,47 333
nidus 2510 nickel alloy duranickel (and -r) (soft) 1,14,47 333
nid20 2514 nickel alloy durimet 20 (cast) 1 303333
nihsa 2516 nickel alloy hastelloy a (annealed) 1,14,20 20332
nihsb 2518 nickel alloy hastelloy b 1,14,20,41,47 300
nihse 2520 nickel alloy hastelloy c¢ 1,14,41,47 302
nihsd 2522 nickel alloy hastelloy d 1,14,41,47 333
nihsn 2523 nickel alloy hastelloy n and inor-8 20,41 330
nihsr 2524 nickel alloy hastelloy r-235 1,14,20 300
nihsx 2526 nickel alloy hastelloy x 1,14,20,41 330
nihB80 2528 nickel alloy hy mu 80 14 200333
nillg 2530 nickel alloy illium g 1,14,20,41,47 2002333
niller 2532 nickel alloy illium = 1,14,41,47 2000335
nincl 2534 nickel alloy incoloy 1,14 3273
nincY 2536 nickel alloy incoloy 901 1,2 3310
nincn 2540 nickel alloey inconel (cast) 1 14,20,41,47 302
ninca 2538 nickel alloy inconel (wrought, annld) 1,14,20,41,47 302
nincw 2%42 nickel alloy inconel w 1 333
ninex 2544 nickel alloy inconel x and x=75%0 1,20,41 301
ninct 254% nickel alloy inconel 600 (annealed) 1,47 2003330
ninc? 2546 nickel alloy inconel 700 1,14,20,41 330
ninca 2543 nickel alloy inconel 702 (annealed) 1,2 3320
ninte 2547 nickel alloy inconel 713c¢ (cast) 1,20 200320
ninve 2501 nickel alloy invar (hot-rolled or frgd) 6,41,47 20355
cokd2 2632 nickel alloy k-42h 14 3323332
nimoc 2551 nickel alloy monel (cast) 1,41 200333
nimou 2549 nickel alloy monel (cold-drawn) 1,14,20,41 333
nimon 2548 nickel alloy monel (hot-rolled) 1,14,41,44,47 0
nimlh 2552 nickel alloy monel, h (as cast) 1,41 220333
nimhu 2595 nickel alley monel, h (cast, var comp) 1,20,41 220333
nimlk 2554 nickel alloy monel, k (annealed) 1,14,20,41,44 200300
nimkr 2556 nickel alloy monel, kr (annealed) 1,14 200333
cndmly 2558 nickel alloy monel, v (hot-rolled) 1,20,41 200330
nimls 2560 nickel alloy monel, s (cast, all cond) 1,14,20 200330
nimow 2553 nickel alloy monel weldable alloy 1 20032373
nimdl 25%7 nickel alloy monel 400 47 205533
nimld 25%0 nickel alloy monel 403 (hot~rolled) 1 2013333
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comt.l 2636 nickel alloy multimet (n=15%) (low c)
combm 2634 nickel dJLoy multimet (n=15%%) (wrought)
nin2h 2561 nickel alloy m=2%2 (ge §-1500)

nichr 2562 nickel alloy nichrome v (niBC, cr 20)
nimd 2564 nickel alloy nimonic¢ ds

niml0 2477 nickel alloy nimoenic 100

nimly 257 nickel alloy nimonic 109

nim?% 2566 nickel alloy nimonic 75

nimB0 2568 nickel alloy nimonic 80

nimBa 2570 nickel alloy nimonicg B80a

num90 2572 nickel alloy nimonic 90

nim®h 2573 nickel alloy nimonic 95

niper 2574 nickel alloy permanickel

niren 2576 nickel alloy rene 41

nivdm 25%78 nickel alloy udimet 500 (wrought)
niwsp 2580 nickel alloy waspalloy

ni330 2082 nickel alloy 330 (ni199.%%) (annealed)
cnlox 4218 nickel cobalt oxide (46nio.46co0.8110)
nioli 4227 nickel lithium oxide (95nio,%lio)
niopl 4060 nickel oxide (nio) (polyztal, 68-74 d)
niopx 4058 nickel oxide (nio) (polyxtal, 88-100 d)
niw 4056 nickel oxide (nio) (single xtal)

cunis 2185 nickel silver (cu bal, ni 10-20)

niznt 4226 nickel zine territe

(ni (zn)o.fel2ol)

1,14,20,41
1,14,20,41
20

1,47

'Y

20

47

1,14,20
1,14,20,41,47
1,20,41,47
1,14,20,41
20,47

1,14

20,41
1,20,41
1,20,41

-

20,27

20,27
20,27,32,47,48, 51
20,27,32,47,48, 51
20,27,32,47,48, 51
1,2,6,41,47

20

330

330
3310
23302
3073333
33073330
3330
330

330

330

330
303330
335
303320
300730
300330
33Y
3305555
3305550
0

0

i}

e
2222555

2025502

nh 1246 niobium 20,270,32,43,44,42 0
nhtaw 3681 niobium alloy (nh6l, taz28, wl0, «r0.5%) 20 3300
nbwio 3084 niobium alloy (nb80, w15, mob) 20 3300
nhtiz 3682 niobium alloy (nb8%, 110, zrb) 20 3300
nhtab 3683 niobium alloy (nbh9%, tabh) 20 3303330
nbbed 4714 niobium beryllide (nbbel2) (hp, 93-97d) 20,48 2000%00
nbbed 4716 niobium beryllide (nb2bel?7) 20,48 300530
nbh2 4620 niobium boride (nbb2) (pressed, sntred) 20,27,48 2500
nhe 4522 niobiumn carbide (nbe) 20,27,48,54 20502
nbn 4434 nichium nitride (nbn) 20,47,48 505
nban 4436 niobium nitride (nb2n) 20,477,448 300535
nbhsiz 4782 nlobilum siticide (nbsi2) 20,27 3004535
nogas 40610 nitric oxide (ne) (gas) 1,27 500
nitrr 7141 nitrile rubber 6,39 5565
nitre 7508 nitrvocellulose h,e. (12.7 n) 8 305555
n-qaz 1531 nitrogen (gas) 27,2,42,1 0
ne 14677 nobel tum 4445555
nylon 7151 nylon 6, 11, 66, 610 (polycaprolactam) 1,6,38 %00
nylgt 7156 nylon, glass tilled 202555
obsid 5030 obsidian glass 27,51 305530
crthe 4308 orthoclase (kZo.aldold.6sio2) (crystal)y 27,51 325555
0B 1114 osmium 27,20,42,41 0
o-gas 1H30 oxygen (gas) 27,42,1,2 0
pred 1236 palladium 20,41,42,2°7,43 0
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e9011 7509 phx-9011 h.e, (hmx 90, estane 10) 8 5554
©9404 7510 pbx-9404-03 h.e, (hmx 94, nc¢ 3, bind 3) 8,44 H11
petn 7511 petn h.e. 8 555
phceat 7172 phenolic, cast, asbestos filler 6,38 2555
phenf 7171 phenolic, cast, no filler 6,38 222594
phimhd 7177 phenolic, molded (high density, k) 6 22555
phmld 7176 phenolic, molded (low density, k) 6 22555
phrpd 7181 phenolic resin, pressed, types 40, 50 20 305585
pfppf 7161 phenol-formaldehyde + phenol-furfural 20 2225555
phuxy 7191 phenoxy ‘ 6,38 2000555
P 1321 phosphorus (white) 27 40005
plasl 4963 plaster, building (molded, cdry) 1,2 555
plamt 7201 plastic laminate, various types 6,20 2222558
glasp 5034 plate glass 20,51 305532
pt 1116 platinum ‘ 20,1,32,27,41,43,42 0
pu 1121 plutonium 20,31,3,27,43,42,41, 0
pu 1121 plutonium +36,44 0
pustd 3701 plutonium alloy (delta phase) 20,27,31,44 200
puc 4524 plutonium carbide (puc) (arcm or cast) 20,48,53,54 2025502
pur 4438 plutonium nitride (pun) 27,48,53 300530
pup 4762 plutonium phosphide (pup) (90 pc dense) 53 500
pus 4747 plutonium sulfide 53 550
upuox 4242 plutonium uranium oxide (pue2.4uo?2) see 53 303530
PO 1473 polonium . 20,27 20008
pallo 7211 polyallomer 6,38 22555
pearbh 7221 polycarbonate, various ‘illers 6,38 2022555
pestg 7231 polyester, glass fiber reinforced, tac 20 2585
pethh 7243 polyethylene, high density 6,38 2555
pethl 7241 polyethylene, low density ‘ 6,38 2555
pethm 7242 polyethylene, medium density ‘ 6,38 2555%
pimhf 7251 polyimide, h-film, kapton 6,40 555
memac 7131 polymethyl methacrylate 1,38 25550
pproc 7262 polypropylene, copolymer 6,38 20555
pprop 71263 polypropylene, filled 6 20555
pprom 7261 polypropylene, moplin 6,38 555
pstyf 7271 polystyrene, foamed-in-place, rigid 6 2020554
patyg 7276 polystyrene, general purpose 6,20,38 2550
pstym 7281 polystyrene, modified 6 22555
pstyp 7286 polystyrene, prefoamed, rigid, dow ¢l03 6,20 2002550
patyl 7287 polystyrene foam (d = 0.038) (1 atrm) 1 20552
pstyv 7289 polystyrene foam (d = 0.046) (vacuum) 1 20552
pstyh 7288 polystyrene foam (d = 0.046) (1 atm) 1 20552
psulf 7291 polysulfone 5,6, 38 555
purr{ 7302 polyurethane foamed-in-place, rigid 6,20 2320555
puref 7301 polyurethane foam, flexible 6,20,38 2020555
purer 7311 polyurethane rubber 1-100 6,38 20555
pvina 7321 polyvinyl alcohol 6 5555
pvink 7331 pclyvinyl butyral 6,38 555
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pvinc 7341 polyvinyl carbazole 20 5555
pvcat 7356 polyvinyl chloride acytate, flexible 38 2225555
pvcar 7357 polyvinyl chloride acytate, rigid 38 2225555
pvcfl 7351 polyvinyl chloride, flexible 6,38,20 2222555
pverd 7352 polyvinyl chloride, rigid 6,38,20 2222555
pvtpx 7371 polyvinyl tpx-r 5,38 5555
pvdem 7362 polyvinylidene chloride 6,38 22555
pvdcf 7361 polyvinylidene chloride film 6,38 555
pvdck 7366 polyvinylidene fluoride (kynar) 5,38 5555
poral 5281 porcelain, high alumina 20 3005500
porzr 5282 porcelain, high zircon 20 305535
pormt 5283 porcelain, magnesium titanate 20,48 305530
porce 5286 porcelain, ordinary 1,20 3325535
porbe 5280 porcelain 4811 (beo) 20 305530
porch 5284 porcelain 576 20 325535
k 1226 potassium 1,27,28,42,41,43,51 0
kligq 1227 potassium (liquid) 14,27,28,43,47,51 22
kalum 4972 potassium alum (k2sod.al2(so4)3,24h20) 1,27 550
orthc 4328 potassium aluminum silicate (orthoclas) 27,51 325555
kbr 4828 potassium bromide (kbr) (prsd 8 kb) 1,27,47 210
kbrx 4830 potassium bromide (kbr) (single xtal) 1,27,47,51 210
kbr50 4833 potassium bromide (kbr 50, kcl 50) 1,27,47,51 3303330
kbbr75 4832 potassium bromide (kbr 75, kel 25) 1,27,47,51 3303330
kbr90 4831 potassium bromide (kbr 90, kcl 10) 1,27,47,51 3303330
kel 4836 potassium chloride (kcl) (prsd 8 kb) 1,27,47,51 ‘ 10
kclsy 4837 potassium chloride (kcl) (sylvite xtal) 1,27.47,51 10
kbhr50 4833 potassium chloride (kcl 50, kbr 50) 1,27,47,51 3303330
kcl50 4838 potassium chloride (kcl 50, nacl 50) 1,27,47,51 303330
kel75 4834 potassium chloride (kecl 75, kbr 25) 1,27,47,51 3303330
kcl90 4835 potassium chloride (kel 90, kbr 10) 1,27,47,51 3303330
kcrom 4233 potassium chromate (k2o0.2cro3) (m axis) 1,27 300050
kcrox 4232 potassium chromate (k2o0.2cro3) (s axisg) 1,27 300050
kE 4840 potassium fluoride (kf) (prsd 8 kb) 1,27,47 10
ki 4842 potassium iodide (ki) (prsd 8 kb) 1,27,47 10
kfecn 4974 potassium ferrocyanide (kd4fe(cn)6.3h20) 1,27 550
kno3 4976 potassium nitrate (kno3) (pr 8000 kb) 1,27 0
pr 1361 praseodymium 41,27,20,42 205
prb6 4628 praseodymium boride (prb6) (95 pc dens) 48 305555
pm 1421 promethium 20,27,42 3332035
pa 1476 protactinium 20,27 30005
pyrex 5016 pyrex glass 2,20,27,51 500
pyrc6 5018 pyroceram 9606 ceramic glass 20 5500
pyrc8 5019 pyroceram 9608 ceramic glass 20 5500
pyrop 4990 pyrophyllite (parallel to bedding) 27,51 2305530
pyron 4991 pyrophyllite (perpend. to bedding) 27,51 2305530
sio2a 4066 quartz crystal, a axis (sio2) 1,2,20,27,37,47,51 2200
sio2c 4064 quartz crystal, c axis (sio2) 1,2,20,27,37,47,51 2200
sangf 6032 quartz flour, fine (dry) 51 305535
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gangn 6033 quartz flour, fine (hZ2o 21 pc) 51 305555
gio2 4062 quartz glass, fused (sio2) 1,20,27,47,51 2200
gangp 6039 quartz powder, coarse (h2o 24) 51 305555
gandy 6034 quartz sand (dry) (av prop) (see ref) 51 2325555
gandeg 6036 quartz sand (wet)  (h2o 4-23) (av prop) 51 232545455
ra 1479 radium 27 2040025
rngas 1561 radon gas 27 405056
rattn 8211 rattan 44 25555
re 1251 rhenium ‘ 27,43,41,42 2
rh 1281 rhodium ‘ 20,27,43,42,41 0
rocks 6022 rock or stone (average properties) 1,46 33354855
stbre 7431 rubber, buna, with carbon black 6,20,39 200555
butyr 7031 rubber, butyl 6,39 555
rubbcd 7382 rubber, dielectric mix 6,20 550
rubbk 7383 rubber, high k 6,20 550
rubbn 7381 rubber, natural 6 555
rubbf 7386 rubber, natural, foam 6,20 320555
neopr 7136 rubber, neoprene 6,38,39 555
nitrr 7141 rubber, nitrile ‘ 5555
purer 7311 rubber, polyurethane elastomer 1-100 6,38 20555
rb 1291 rubidium 1,27,28,42,43,47 40024
rblig 1292 rubidium (liquid) 1,14,27,28,43,47 20022
rbcl 4844 rubidium chloride (rbel) (prsd 8 kb) 1,27.47 i0
rbi 4846 rubidium iodide (rbi) (prsd 8 kb) 1,27,47 10
ru 1301 ruthenium 20,42,1,27 202020
s 1371 samarium 20,27,41,42,43 30205
smbf 4632 sSamarium boride (smb6) (96.8 pc dense) 48 300555
SIS 4748 samarium sulfide (sms) 20,48 300550
sandy 6034 sand (dry) (d = 1.36 to 1.,84) (av prop) 51 23255455
sandn 6038 sand, northway (h2o 4-10) (av prop) 51 2325555
sandg 6036 sand, quartz (wet) (h2o 4-23) (av prop) 2,51 2325555
sandm 6026 sandstone (av prop) (see ref 51) 2,27,46,51 ‘ 255565
sands 6024 sandstone (high density) 2,27,46,51 25555
sandl 6025 sandstone (low densgity) 2,27,46,51 25555
aloxd 4012 sapphire (al203) (polyxtal) (100 pc d) 1,20,27,32,47,48,51 200
aloxs 4016 sapphire (al2o3) (single xtal) (av dir) 1,20,27,32,47,48,5]1 202
scC 1341 gcandium ' 20,27,41,43 30005
se 1326 selenium (grey) 27,43,42,1 20005
shale 6028 shale (av prop) (see ref 51) 51 2225555
brisi 5294 silica brick, hard fired (sio2 94-95%) 20 330
sio2 4062 silica glass, fused or vitrous 1,40,27,47,51 2200
brisl 5296 siliceous brick (si02 89, al2o03 9) (25p) 47 335
si 1256 silicon 20,1,27,41,43,42,48 0
sib4 4614 silicon boride (sibd) 27,48 300530
sical 4539 silicon carbide (sic) (brick al203 1.7) 20,27,32,47 2500
sicef 4535 silicon carbide (sic) (carbofrax brick) 20,27,32,47 2500
sicfv 4542 silicon carbide (sic) (foam, in vacuum) 20,32,47 2500
sicfb 4536 silicon carbide (sic) (frit bnd brick) 20,27,32,47 2500
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carbilde
carbide

4534 ailicon
4541 ailicon
4543 silicon
4544 ailicon

ad ekt
alonb
Siopa
sicph

carbide
carblde

aicrd 4510 sillcon carblde
giorp 4538 ailicon carbide
sicre 4537 silicon carbide

siosl 4531 allicon carbide
siows 4532 ailicon carblde
sicab 4533 ailicon carbide
giest 5424 silicon carbice
sidnl 4444 silicon nitricde
si3dnd 4442 silicon nitride
sio2t 4068 silicon oxide

102 4062 silicon o¥ade

21020 1066 silicon oside

(ale)
(alce)
(ale)
(i)
(gic)
(i)
(si¢)
(aic)
(sic)
(aic)
+ s

(413n
{s13n

(si02)
(slon)
(8102)

(kt grace)
(nitride bondod)
(powder, in aly)
(powcer, In he)
(refractory d-30}
(rextal, 65-=70dd)
(rextal, 80-100d)
(aingle stal)

{single xtal)
(a1 f bnd, he atm)
(alc 76, si 24)

4y (70 pc¢ dense)
4) (85 pc dense)
(foam, 1 atm air)
(fused quarta)

(quartez, a axis)

fiode 4064 silicon oxide (sio2) (quartz, o awisg)
gite 4936 silicon telluride (site)

ailfr 7401 silicone Ffoam, flexible (Lrl)

ailfr 7402 silicone foam, rigid, various

allrh 74238 silicone rubboer, high k (see vet %)
silrl 74217 ailicone rubber, low k (sce ref %)
silrm 7422 silicone rubber, medium k (see ref 5)
silrl 7424 silicone vubber, rtv 521 and 093-009
silmd 7411 silicone, wmolded, various fillers
Lrisk 5298 sillimanite brick (22 po porosity)

ac 1126 silver

aq V126 silver

aglic 1127 silver (Diouid)

silva 37910 silver alloys, sterling and coin

snte? 4940 silver antimony telluvide (snte 2% po)
agel A848 wilver chloride (agel) (single crystal)
aglue 4942 silver selenide (ag2se)

slate 6020 slate (av prop) (see rel 51)

glase 5032 soda-lime glass

na a2l sodium

nalig 1222 sodium (Licuid)

nalio 1222 soddum (1iquid)

anale 4329 sodiwn aluminum silicate hydrate (xtal)
nabr 4850 sodiuwm bromide (nabr) (prsd 8 kb) :
naclo 4978 sodium chlorate (naclo3d) (crystal)
nacl 1852 sodium chloride (nacl) (clear crystal)
nacler 4854 sodiwn chloride (nacl) (opaque, impure)
kelhH0 4838 sodium chloride (nacl 50, kol 50)

naf 4856 sodium fluovide (naf) (prad 8 kb)
s0ils 6046 soll (av props) (see refs)

s0113 6044 soil, clay (wet)

gancaf 6032 zoil, fine quartz flour (cdry)

Q0,2 32,41, 18 o500
20, 32,477,448 ah03
a0, 32,47 ah00
20,32, 47 o500
20,27, 32,471 ah00
L, 20,27,32,47 =500
20,20, 32,47,48 =500
Q27 32,47 20500
20,32,47,48 a2506
20,27, 32,4 2500
a0 3305550
20, 27,477,448 o080
20,27,477,48 0502
1,20,207,47 2000
1,20,27,47,51 2200
L, 2,20,27,3%301,47,5%] 2200
1y2,20,20,37,47,51 2200
0 305545%
6,20 2022555
6,20 2022555
H,6,41,44 22055%
5,6,41,44 220558
5,6,41,44 ?':30')‘)‘)
b, 6,41,44 220455
6,20,38 VY ")‘»‘)
20 300530
20,6,1, 20, 2,32,42,47, 0
14,43 0
27,32,12,43 3000%
1 325
20 3305555
1,477,510 15
20,277,470 20502
51 2225554
20,27 3325532
2,1,27,28,41,42,43,51 0
L, 14,27,28,42,43,47, 1
t51 1
27,51 305555
L, 27,471 10
1, ’/,Jl 505
1,2 ,4/,571,5}"{ 10
1,277,47,51,52 10
1, 2 / 47,51 3073330
1,227,479 10
2,46,4%]1 2025054
Yl 22255054
51 305535
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sandw 6033 aoil, tine quartz flour (h2o 21 pao) 51 304554
goill 6042 soll, loam (dey) (av prop) (see vets) 2,51 2225555
soi L 6043 soil, loam (h2o 4-27 pe) (av, seo rvefs) 2,51 20000
soilin 6048 aoll, mars surface (sec ucrl=%0300) HH54
aolid 6050 soll, sandy dry 16 5559
sotlw 6052 soll, sandy (h20 8) ‘ 46 HhGL4
snowt 8231 gnow, fresh VN hY
snowe 8432 snow, packed 27,46 hY
aoldl 3611 solder (pb37.5, an37.5, 1n2b) 36 KR
sold? 3612 selder (pb3Y.2, an60.8) 34,41 )
goldd 3613 solder (pb%0, anb0) 1,41 ‘ 50
a0ld3 3614 solder (pb60, snd0) 1,41 HY
spinxg 4224 spinel (mgo.al203) (single crystal) 20,277,47,48,51 ‘ 500
spinl 4225 spinel (mgo.alZ03) (100 pec dense polyx) 20,27,47,48,51 500
h2ogs 4113 steam (h20) (gas) {(satd) 1,2,14,27,46 205550
hogl 4112 steam (h2o) (gag) (1 atm) 1,2,14,27,46 200050
gteat. 4326 steatite (mgo.sioZ) (commercial grades) 1,20,27,51 5045
stall 3101 steel, alloy and mild (4130, 4340) 6,41,46 3302
atale 3106 ateel, alloy, cast 6 3384
stcear 3116 steel, carbon, type 1020 (0.2 - 0.6 ¢) 1,20,37 300
atcetfe 3111 steel, free cutting, eutectodld 2,4,6,20,41 300
sthep 3121 steel, high speed (ml, ml0, m-2, ti) 20 330335%
comtl 2636 steel, multimet (n=15%) (low @) 1,14,20,41 330
comtim 2634 ateel, multimeb (n=15%) (wrought) 1,14,20,41 330
abstd 3141 steel, stainless (cr 12-13, ni 0-3) 1,2,4,14,20 300
stst3 3131 steel, stainless (¢r 16-26, ni 8-36) 1,2,4,6,20,37 2023333
ssc08 3208 steel, stainless cal%, cad0 (cast) 1 3H5
ss5009 3209 steel, stainless cb30, ccb0 (cast) 1 IH5
saeld 3213 steel, stainless ck, c¢h, hi (cast) 1 355
sLel?2 3212 steel, stainless cf (cast) 1 354
s5004 3204 steel, stainless cn~7m (cast) 1 3hh
85006 3206 steel, stainless ha (cast) 1 355
s8007 3207 steel, stainless he, hd (cast) 1 3H5
ssell 3211 steel, stainless he (cast) 1 355
5005 3205 steel, stainless hf (cast) 1 5%
3sc10 3210 steel, stainless hh, hl, hk (cast) 1 354
s8¢0 3203 steel, stainless ht (cast) 1 3hh
gac0s 3202 steel, stainless hu (cast) 1 35%
83001 3201 steel, stainless hw (cast) ] 355
stst3 3131 steel, stainless series 300 L ,2,4,6,20,37 20237333
dtstd 3141 steel, stainless geries 400 1,2,4,20 300
stphd 3171 steel, stainless 17-4ph 20,14 ~3302
stph? 3176 steel, stainless 17-7ph 20,14 2003300
S0199 3186 steel, stainless 19-9dl 41 2300
stste 3126 steel, stainless 201 and 202 1 3354
30304 3133 steel, stainless 304 i,4,37 300
50347 3135 steel, stainless 321 and 347 1,2,4,20,37,14 300
stsda 3146 steel, stainless 430, 430f, and 431 1,2,4,6,20,14 302
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atadb 3151 stecl, stalnleas 446 L, 14,20 302
atatH 3161 stoeel, stainless 501 and 502 2,4 2303330
weeond H443 ateel, tool, tungasten carbide ca2 20 3300530
wecol hah2 steel, tool, tungsten cavbide cad <0 3300530
stuha 3181 steel, ultra hlgh strength type 300-m 1 354
s 1206 at ront fum 20,28,42,21 240024
sraod 4980 atrontium sulfate (srsod) (crystal) 1,27,51 550
sri it 4234 strontium Litanate (avo.bio?2) (100 d) 20,48 500
srtip 423 strontium titanate (avo.tio2) (80 d) 20,48 500
steol 9426 strontium titanate + co {co 10) 20 3300535
steo? 5427 strontiuvm titanate 4 co (co 20) 20 3300535
agteod H428 gtrontium titanate + co (co 30) 20 3300535
ateod %429 strontium titanate + co (co 40) 20 330053%
atbre 7431 styrene-butadiene rubbaer + carbon blk 6,20,29 200554
1331 sulfuy e, ,A2,30,2,411 10001
S 4071 sultur dioxide (402) (gag) 1 5500
tale 4994 talco 20,277,51 H505
L a 1161 tantalum 20,0, 270, 32,317,43 20002
Lanbv 3784 tantalum alloy (ta62, nb30, v7.5) 20 3300
tawht 3785 tantalum alloy (ta89, w9, ht2) 20 300
talOw 3781 tantalum alloy (La%0, wlQ) 20,36 H00
tacuz 3783 tantalum alloy (ta%98, cu0.7, 210.,7) 20 1300
Lanbl 3782 tantalum alloy (La99.h, nbh0.,5H) a0 130713330
tash 4944 tantalum ant imonide (tasb) 20 3305H562
tabed 4718 tantalum beryilide (tabel) (hp) 20,48
tabet 4720 tantalum beryllide (talbel’) 20,48 500
tab 4642 tantalum boride (tab) (pad, sntr, Bhd) 20,27,47,48 500
tab? 4644 tantalum boride (tab?2) Q0,27,477,48 2020502
tac 4562 tantalum carbide (tac) 20,27,48,54 2020502
wecoh 5456 tantalun carbide + woe cervmet k601 49 3004710
L an 4446 tantalum nitride (tan) 20,27,48 2220525
tadn 4448 tantalum nitride (taZn) 20,2°7,48 are0ne
Lasia 4784 tantalum silicide (tasi?) 20,27 300535
tath 7516 tatb h,e. (triamino-trinitro-boensene) 55 0
e 1164 technicium ‘ 27,42 40025
torfe 71110 tetlon 1,6,20,38 2500
fet e 71012 teflon, veintorced - 2500
te LaB88 tellurium 27,20,42,41,1 20002
th 1386 terbium a20,27,41,42,473 3020%
Lhbhe 4638 Lerbium boride (thb6) (94.3 pe dense) 48 : 305555
tetrl 7512 tetryl hoe. 8 300655
tl 133%6 thallium a1,27,1,42,47 0
Ul liep 1337 thallium (licuid) 1,04,27,42,43,47 54
th 1166 thorium 20, 32,734, 270,371,413, 44, 2
th 1166 thorium +a} o
t hhd 4646 thorium bovide (thbhd) 20,2°7,48 2002502
thhe 4648 thorium boride (Lhbhe) 20,27,48 200045135
the 4564 thovium carbide (the) (80 pe dense) 20,27,48,54 300530
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the2
tho2
tm

30
snliqg
soldl
sold3
sold4d
sold2
sno2
snte?
snte6
snte8
ti

ti
tiall
tial3
tial?
tiall
tialds
tial2
tiald
tial6
tial2
ti555
tial3
tial$s
tiald
tial8
ti1al9
tividg
tivl$s
tialQ
£1100
tih40
tih50
tih51
t1h5%5
tih60
tih65
£i679
£1680
ti140
£il50
til55
tibed
tib2
tic93

4565
4072
1406
1171
1172
3611
3614
3613
3612

4074
14940

4939
4938
1176
1176
2712
2716
2730
2732
2720
2714
2718
2728
2736
2738
2740
2742
2746
2752
2754
2768
2766
2770
2750
2722
2724
2726
2760
2758
2756
2754
2762
2748
2744
2734
4722
4650
4567

thorium ¢

arbide

(the?)

(

69 pc dense)

thorium oxide (tho2) (96-100 pc dense)

thulium
tin
tin
tin
tin,
tin
tin
tin
tin

(Liqu
alloy
alloy
alloy
alloy
oxide
tellu
tin tellu
tin tellu
titanium
titanium
titanium
titanium
titanium
titanium
titanium
titanium
titanium
titanium
titanium
titanium
titanium
titanium
titanium
titanium
titanium
titanium
titanium
titanium
titanium
titanium
titanium
titanium
titanium
titanium
titaniumn
titanium
titanium
titaniumnm
titanium
titanium
titanium
titanium
titanium

id)

(sn37.5, pb37.5

(snd0
{sn50
(sn60
(sno2
ride
ride
ride

ailoy
dlloy
alloy
alloy
alloy
alloy
alloy
alloy
alloy
alloy
alloy
alloy
alloy
alloy
alloy
alloy

alloy

alloy
alloy
alloy
alloy
alloy
alloy
alloy
alloy
alloy
alloy
alloy
alloy
alloy
beryll
horide

carbide

, pb60)
, pb50)
.8, pb3
) (93-9

bal
bal
bal
bal
bal
bal
bal
bal
bal
bal
bal
bal
bal
bal
i bal
bal
(ti bal
(ti bal
c100m
hylite
hylite
hylite
hylite
hylite
hylite
imi 679
imi 680
til40a
t1150a
til55a
ide
(tib2)
(tic)

(i
(ti
(ti
(ti
(ti
(ti
(ti
(b1

(

(
9.

5

(snte 25,
(snte 60,
(snte 80,

’

4

’

’

’

’

14

’

14

’

!

14

14

!

!

r

’

!

(rcl30a)

40
50
51
55

60

65
(
(

(f

(c

(a

(tibel2)

(
(

, in25)
older)
solder)

2) (solder) .
pc dense)
agsbte2 75)

s

-agsbte2 40)

agsbte2 20)

alz,
ald, .
alq,
ald,
al4,
ald,
al4,
ala,
alb,
alb,
alé, v4)
al8, mol, vl)
cr3.4, mo2.l)
sn4.8, ald.h)
snb5.5, al2)
vl4, crl0,
vl5, al2.8)
zr3, al2)
(mn7.9)
cl30am, rcl30b
(imi550)
(imi551)
(imi)
(imi)
(imi)
snll,

mn2)
cuz,
cu4,
mo3,
vl,

ve,

v3,

zr3.
sn2.
snb,

zxr2)
sn2)
vl)
mo0.6)
mol)
mol.5)
5)
5)
zr5)

ald)

zr5, al2)
snll, mod, al2)
e2, cr2, mo2)
r2.7, fel.4)
15,fe2,crl,mol)
(hp, 95d)
hp, 95 pc dens)
93 pc dense)

20,27,48, 54 300530
1,20,27,47,48, 51, 2002300
20,27,41,42,43 30005
2,1,27,32,42,41,47 0
1,14,27,32,41,42,43 0
36 3355%
1,41 55
1,41 50
34,41 5
1,20,27,47,48 2300
20 ‘ ‘ "3305555
20 3305555
20 3305555
©20,27,32,37,42,43,41, 20002
+1 20002
20 3303330
20 3303330
20 3303330
20 3233323
20 3303330
20 3303330
20 3303330
20 3303330
41,45 - 303330
45 © 303330
20,37,45 300
45 3330
20 3303330
20 3303330
20 3303330
20 3003300
20 2003300
20 3303330
20 203320
1,20,41 303330
20,45 303330
45 303330
20,45 303330
20,45 303330
45 303330
45 303330
45 303330
20 3303330
20 3003300
1,20 3303330
20,48 2500
20,27,47,48 500
20,27,47,48,54 22502
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Thermal Property Data

tic96 4566 titanium carbide

[IRIE T

{tic) (96 pc dense) 20,27,47,48, 54 22502
ticec? 5431 titanium carbide + co (colB, nbc,tacl5) 20 3305535
ticel 5430 titanium carbide + co (tic 80, co 20) 20 305535
tice3d 5432 titanium carbide + nbc + ni 20 3305535
ticor 5442 titanium carbide + ni or co (avg prop) 48 2220555
ticeb 5434 titanium carbide dermet k138a , 49 305530
ticc6 5435 titanium carbide cermet klSla 49 305530
ticl0 5439 titanium carbide cermet k161b 20 3005500
ticcd 5433 titanium carbide cermet k162b 49 305530
ticc? 5436 titanium carbide cermet k163bl 49 305530
ticc8 5437 titanium carbide cermet k164b 49 305530
ticc9 5438 titanium carbide cermet k165 49 305530
tinit 4452 titanium nitride (tin) (hp, 70-90 dens) 20,27,47,48 2020502
tio2a 4084 titanium oxide (tio2) (rutile, a axis) 1,20,27,32,47,48,51 20202
tio2c 4082 titanium oxide (tio2) (rutile, ¢ axis) 1,20,27,32,47,48,51 20202
tio2 4086 titanium oxide (tio2) (rutile, 100 d) 1,20,27,32,47,48,51 200
tnt 7513 tnt h.e. (2,4,6-trinitrotoluene) (cast) 8 555
topaz 4301 topaz (2alfo.sio2) (a-axis) 27,51 305550
topac 4302 topaz (2alfo.sio?2) (c-axis) 27,51 305551
tourm 4996 tourmaline 27,51 305550
t-gas 1566 tritium gas 3335533
w 1181 tungsten 20,1,32,34,27,37,42, 0
W 1181 tungsten +41,43 0
w25re 3801 tungsten alloy (w75, re25) 3303330
wnicu 3802 tungsten alloy (w90, ni6, cu2-4) 20 303330
wb 4652 tungsten boride (wb) 20,27,47,48 2500
We 4568 tungsten carbide (wc) 20,27,47,48,54 2500
weel?2 5463 tungsten carbide cermet carboloy 883 50 300530
wcell 5462 tungsten carbide cermet carboloy 905 50 300530
wceelQ 5461 tungsten carbide cermet carboloy 999 50 300530
weeoZ 5453 tungsten carbide cermet ca2 tool steel 20 3300530
weecol 5452 tungsten carbide cermet cad tool steel 20 3300530
weeco3 5454 tungsten carbide cermet k6 and k96 20,49 300530
weeod 5456 tungsten carbide cermet k601 49 300530
weeoB 5459 tungsten carbide cermet k701 49 300530
wceo9 5460 tungsten carbide cermet k801 (wc + ni) 49 300530
wceeo7 5458 tungsten carbide cermet k92 49 300530
weeob 5457 tungsten carbide cermet k94 and k1 49 300530
wo3 4092 tungsten oxide (wo3) (polyxtal. porous) 20,27,47,48 20305
wseZ 4946 tungsten selenide (wse?2) ‘ 20,27 3303550
wsi2 4786 tungsten silicide (wsi2) (hp, 95 dense) 20,27,48 2002500
wteZ 4947 tungsten telluride (wte2) 20,27 3303555
wtic5 5470 tungsten titanium carbide km 49 300530
weceod 5465 tungsten titanium carbide k2s 20,49 300530
wtic7? 5472 tungsten titanium carbide k21 49 300530
wticé 5471 tungsten titanium carbide k4h 49 300530
wticd 5469 tungsten titanium carbide k5h 49 300530
wiic3 5468 tungsten titanium carbide k81 49 300530
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wtic2 5467 tungsten titanium carbide k84 49 300530
wticl 5466 tungsten titanium carbide k86, k7h, k3h 49 300530
u 1186 uranium 20,31,32,36,27,37,42, 0
u 1186 uranium +41,43,44,34 0
mulby 3831 uranium alloy mulberry 34,36,37 0
ulB8zr 3833 uranium alloy (u82, zrl8) 20,34 303330
u90fs 3837 uranium alloy (u%0, £s10) _ 20 303330
ulOmo 2832 uranium alloy (u%0, mol0Q) 20,35,36 ‘ 300
ufszr 3838 uranium alloy (u93, £s5, zr2) 20 303330
ucreu 3835 uranium alloy (u94.4, cr5.6) (eutectic) 20 3003300
uzr05 3840 uranium alloy (u95, zrb) 20 30303330
uld4nb 3834 uranium-alloy (u96, nb4) 20,34 303330
u897fs 3836 uranium alloy {(u%7, £s3) 20 : 303330
uzr02 3839 uranium alloy (u%98.5, zrl.5) 20 303330
ubel3 4724 uranium beryllide (ubel3) (sntrd, 61d) 20,48 305550
ub4 4654 uranium boride (ubd) 20,48 300555
ucamc 4572 uranium carbide (uc) (arcm or cast, 99d) 20,48,53,54 ‘ 2502
ucavg 4574 uranium carbide (uc) (avg, var. types) 20,48,53,54 2502
ucsnt 4573 uranium carbide (uc) (sintered, 90d) 20,48,53,54 2502
uc2 °© 4576 uranium carbide (uc2) 20,27,48,54 2000500
un 4454 uranium nitride (un) (hp, 95-98 dense) 20,27,48,pwac481-65 2500
uo2px 4096 uranium oxide (uo2) (polyxtal), 97 dens) 20,27,47,48,51 500
uo2 4094 uranium oxide (uo2) (single crystal) 20,27,47,48,51 500
u2081 4099 uranium oxide (u308) (prsd at 100 psi) 1,20,27,47,48 2002500
u3o8h 4098 uranium oxide (u308) (prsd at 4200 psi) 1,20,27,47,48 2002500
nwo2cr 5482 uranium oxide + cr (uo2 8o vol) (97 d) 20 4305550
uyomo3 5486 uranium oxide + mo (uo2 70 vol) (92 d) 20 - 4305550
uomo2 548% uranium oxide + mo (uo2 80 vol) (91 d) 20 4305550
uornol 5484 uranium oxide + mo (uo2 8o vol) (94 d) 20 4305550
uwo2nb 5488 uranium oxide + nb (uo2 80 vol) 20 ‘ 4305550
uo2sl 5490 uranium oxide + st steel (uo2 70 vol) 20 4305550
uo2s2 5491 uranium oxide + st steel (uo2 80 vol) 20 4305550
uo2z1l 5492 uranium oxide + zr (uo2 43,zr 57) (59 p) 20 4305530
uo2z2 5493 uranium oxide + zr (uc2 80,zr 20) 20 305535
upuox 4242 uranium plutonium oxide (4uo2.puo2) see 53 303530
u3si 4788 uranium silicide (u3si) 20,48 20525
urfma 7442 uréa—formaldahyde, alpha cellulose fllr 38 25555
urfmn 7441 urea-formaldehyde, molded 38 25555
v 1286 vanadium ' 20,32,27,41,42,43 0
vbhbel2 4726 vanadium beryllide (vbel2) (85 pc dens) 20,48 505
vb2 4656 vanadium boride (vb2) 20,27,48 20555
ve 4578 vanadium carbide (vc) 20,27,47,48,54 2022502
vn 4456 vanadium nitride (vn) (pr, strd, 100 d) 20,27,47,48 22505
verm2 5292 vermiculite, expanded (d = 0.19-0.25) 20 305530
verm3 5293 vermiculite, expanded (d = 0.3) 20 305530
vermi 4986 vermiculite brick ‘ 20 305550
vermp 4988 vermiculite insulating powder 20 305550
5102 4062 vitrous silica glass 1,20,27,47,51 2200
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vycor 5036 vycor glass 20,27 500
h2ogs 4113 water (h20) (gas) (satd) 1,2,14,27,46 205550
hZ2ogl 4112 water (h20) (gas) (1 atm) 1,2,14,27,46 200050
water 4114 water (h2o). (liquid) 2,14,27,46 0
ice 4116 water (h20) (solid) (ice) 27,46,51 0
d2o 4118 water, heavy (d20) (ligquid) 14,27 300
glasw 5028 window glass, lime ‘ 20 305530
balsl 8516 wood, balsa (across grain) 1,2,27 305555
bals2 8517 wood, balsa (across grain) 1,2,27 305555
cyprs 8518 wood, cypress (across grain) 1,27 305555
mahog 8520 wood, mahogany (across grain) 1,27 305555
maple 8522 wood, maple: (across grain) 1,2,27 305555
pinew 8526 wood, norway pine (across grain) 1,2,27 305555
ocakld 8525 wood, oak, red, black (across grain) 1,2,27 05555
oakhd 8524 wood, oak, white, live (across grain) 1,2,27 05555
pinel 8527 wood, oregon pine (across grain) 1,2,27 305555
pinew 8529 wood, pine (with grain) 1,2,27 305555
wood2 8513 wood, spruce {(across grain) 46 55585
woodl 8512 wood, spruce (with grain) 46 5555
teak 8530 wood, teak (across grain) 1,2 305555
pinev 8528 wood, virginia pine (across grain) 1,2,27 305555
firwh 8532 wood, white fir (across grain) 1,2 305555
pinea 8534 wood, white pine (across grain) 1,2,27 305555
xe 1541 xenon 27,42 30000
vb 1411 ytterbium 20,27,41,42,43 30205
ybb6 4640 ytterbium boride (ybb6) (90.6 pc dens) 48 305555
3% 1346 yttrium ' 41,27,1,20,42,43 20005
ybbé 4622 yttrium boride (yb6) (98.4 pc dense) 48 300555
Y203 4102 yttrium oxide (y203) (96-100 pc dense) 20,27,47,48 300
zinc2 3861 zilloy 15 1,6,41 355
zZn 1191 =zinc 2,1,32,27,42,20, 41, 0
zZn 1191 zinc +47,51 0
znliq 1192 zinc (liquid) 14,20,27,32,43,47 0
zincl 3862 zinc alloy astm b69 1,6,41,51 355
znsb 4948 zinc antimonide (znsb) 20,27,47 3303550
znfeo 4252 zinc ferrite (zno.fe203) (pr, frd, vac) 20,27 500
Zno 4104 zinc oxide (zno) (prsd, fired, 100 d) 1,20,27,47,48,51 2000
zZns 4750 zinc sulfide (zns) (cubic crystal) 1,27,47,48, 51 310
zine3 3863 zinc=-aluminum alloy astm 23 1,6,41 355
zinc4d 3864 zinc-aluminum-copper alloy astm 25 1,6,41 355
zircn 4330 zircon (zro2.sio2) (single crystal) 20,27,48,61 2505
porzr 5282 zircon porcelain, high 20 305535
zr 1196 zirconium 20,27,32,37,43,42,41 20002
zr3zi 3882 zirconium alloy 3zi (zr97,all,snl,mol) 20 303330
zirca 3881 zirconium alloys zircalloy 2 and 3 1,6,14 200355
zrbet. 4728 zirconium beryllide (zrbel3) 20,48 500
zrb2 4658 zirconium boride (zxrb2). (hp, 97 pc den) 20,27,47,48 20502
zrb2b 5496 zirconium boride + boron (borolite 101) 47,48 505
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zrb2z 5498 zirconium boride + mosi2 (boride z) 47,48 2000500

zre 4580 zirconium carbide (zre) (hp or snt,94d) 20,27,48,54 22502
zrhl2 4892 zirconium hydride (zrh + zrh2) 20 2225522
zrnpf 4458 zirconium nitride (zrn) (pr sr 88-90 d) 20,27,47,48 - 500
zrnps 4459 zirconium nitride (zrn) (pr sr 93 d) 20,27,47,48 20502
zroyz 5495 zirconium oxide (y203 12, zr 8) (97 d) 20 4305530
zro2 4106 zirconium oxide (zro2) (monoc., 100 d) 1,20,27,47,48,51 0
zro2c 4108 zirconium oxide (zro2 96, cao 6, 91 4) 1,20,27,47,48,51 0
zroti 5494 zirconium oxide + ti cermet zt-15-m 20 5500
zircen 4330 zirconium silicate (zro2.sio2) (xtal) 20,27,48,61 2505
zircp 4332 zirconium silicate (zro2.sio2) (100 4) 20,27,48,61 ‘ 2500
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Thermal Property Data

5.6 Material Data Base

The thermal property data for cach material is contained on 1 to 14 cards, The first two cards must be included: The num-
ber of additional cards required is dependent on the number of property vs. temperature data pairs for heat capacity and
thermal conductivity. A maximum of 24 data pairs (contained on 6 cards) can be defined for cach of these propertics,

Sl units are used. Conversion factors to other unit systems are in Chapter 5.

control card 1

column format quantity

1-5 A5 alphanumeric identifier - same as in material index

6-10 15 identification number - same as in material index

11-15 15 identification number - for finite clement reference

16-20 15 material type = 5 for this data base

21-30 . E10.0 density of material [kg/ms] - this is the value at or near room icmperature or the
lowest temperature for which heat capacity or thermal conductivity is tabnlated, which-
ever is higher,

31-40 £10.0 transition temperature [K] - or maximum temperature at which material may he
used. Il a Jatent heat is specitied in columns 41-50, this is the transition temperature at
which cither a phase change or solid state transition occurs, If a material has more than
one transition with a latent heat effect, other s are included in the table of heat capacity
versus temperature as a triangular peak superimposed over the actual heat capacity
curve, This triangular peak as a base width of 10K and is centered at the transition tem-
perature,

41-50 E10.0 latent heat of transition [J/kg]

51-60 110 thermal generation rate curve number - time dependent, temperature de-
pendent, and constant functional relations are indicated by positive, negative, and zero
curve numbers, respectively, The constant value will be the curve multiplicr.

61-70 E10.0 thermal generation rate multiplier [W/m3)
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control card 2

column Sformat quantity

1-5 15 number of heat capacity data pairs 2<u, <24 , itn=00r I, then include |
the constant heat capacity value on this card.

6-10 B ST number of thermal conductivity data pairs 2<u, <24 , if ng=0or I, then
‘ include the constant thermal conductivity value on this card,

11-20 E10.0 heat capacity [J/kg K] - if constant or if the temperature dependence is unknown,
‘ When a table of heat capacity versus temperature is listed, the value given here is at or
near room temperature, or at the lowest temperature tabulated, whichever is higher.

21-30 E10.0 thermal conductivity [W/m K] - if constant or if the temperature dependence is
unknown, When a table of thermal conductivity versus temperature iy listed, the value
given here is at or near room temperature, or al the lowest temperature tabulated, which-
cever is higher, ‘

heat capacity table cards - if n,> 2, then include heat capacity versus temperature data, 4 data pairs per card,
up 1o a maximum ol 24 data pairs,

column Sformat quantity

1”‘80 8E10.0 T1|C11T2,C2,T3,03|T41C4

thermal conductivity table cards - if n, > 2, then include thermal conductivity versus temperature data, 4
data pairs per card, up to a maximum of 24 dala pairs.

column Jormat quantity

1-80 8E10.0 Ty ki, To ko, Tg, kg, Ty, Ky
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kiWimK| c¢lJlkg K| TIK] A[JIkgl

pl kg/m"/

Thermal Property Data

al 1001
L2 1
0,000E+00
7356401
J31EA02
150m400
LOLSEHOL
1326402

allicg 1002
0 3
9., 332K4+02

sb 1006
5 7
2.731E+02
1.673K+03
2.7318402

9.037E+02

sblig 1007
0 0

as 1008
2 0
2.731E+02

he 1011
11 8
0.000E+00
2.731E+02
1.556E+03
1.981E+02
1.073E+03

i 1016
4 5
2.731E402
2.931E4+02
9.7731E+02

bilig 1017
5 q
5.441E+02
1.2736403
Y. 4446402

s = e O

O}

9.

po DO

oo

3.

N W O

~

1
1.
1
1.

n o]

L0584+ 02
L000E+00
4108402
1308403

BO07E+02

LH90E4+03

385E+02

n o]

L0BAE+03

2058401
n 5

LO07T1E402
L0591+02

552E+02

. B883E+01
. 385E+401

-

n o)

HH2EH02

n 5
305E+02

L243E402

n 5

.841R403
.000E+00
LTL5E+03
LS7TE+03 1.
L301E+02
. T40E401

n 5

L213E+02
L218E402
.000E+00
.548E+01

n 5

LA23E+402

4236402

L132E402

096E+01

2.698E403
2,385HE+02
2.055E+01
1.112K8402
9,332E+02
7.1508400
5.0156+01
2,731E+02

C2.360E+03

9.205E+01
9, 731E+02

6.696E+03
1.841E+01

5.8328402

4,731E4+02
9,038E+02

6.500E403
2,100E401

730E+03
4,000E+00
8.861E+02

G2}

1.848E+03
1.841E+02
7.315E+01
3,732E+02
1.556E+03
2.982E+02
1,273E+03

9.750E+03
8.000E+00
5.444E402
5.444E402

1.000E+04
1.088E+01
6.731E+02

5.731E+02

9, 3336402

1.004E+01
5.439E+02
1.268E+03
7T.113E+02
8.,000E+02

2.259E4+02

9.,3338+02

1.0331+02

9,037E+02

1)

LA06E+02

1.6326+01
2.100E401

9.0378+02

1.087E+03

4.,017E+02

1.556E+03

6.276E+01
L134E403
3.,180E+403
1.820E+02
6.067E+01

jae]

5.4445+02

1.360E+02

7.448E+00

5.444E+02

1.481E+02

1.695E+01

2.971E405
3. 3158401
1.71326+402
9. 332E+02
1.0156+01
6.,0156+01
6.731E+02
3.9758405
1.063E+03
1.6328+05

9,031k+02

6.7318+02
9.731E+02

1.632E+05

3.690E+05

1.300E+06

9.815E+01
L131E+02
L203E4+03
JI31EH02
LAT3E403

KN

o

— D

L021E+04

o

5.4458+02
5,4456+02

.1041+04

€3

8.731E+02

6.7315+02

4,0008101
TLTA0EE02
1.084E+03
1.0047403
5,983E402
2.218E402

1.213E402

2.88704102

1.,799E+01
2.100E+01

1.883K4+02
L364E+03
L3001+03
LAGARE02
L230E+01

3
™2

o= W

1423102
1757101

1.5731402

1. 569801

HuheheEto
20031 mA 00
207400403
2001501
1.0021402
9, 3328402

9. 032F4+02

TOTRTEQD

20231184002
6.731E+02

6.7318102
1.55681073

127314073
6130402

1.0731103

O3 E02

1. 803102
8,006 02
1.084K103
1,.590m10%
2,0008402
A01L00KE0R

2.hH2Eron

1,9661 101

1, 42731103
2,6995103

Lo17am o2
4,037+ 01

L.7H3m 02
Fosadet 0l

. GHlt 02

I SARETO
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adl 1041 n 5 8,050E+03 5,0416102 5. 4308404
6 4 2.301E+02 9, 2056401
273LER02 2,280E4+02 2, 982E402 2,30LE 602 3,773260402 20 3RSE4H02 5, 04102 2, B941402

50011402 2, 6366102 1, 0388403 2, 636K+02
LCOLLEADZ BL786E401 5, 94168402 1, 0466402 5, 9411402 3.4731401 7, 08101002 4,9796+01

_.\.

QALEHOZ 5, 5231104

cdlicg 1042 n 5 8.000B+03 %
0 3 2.6360K02 3,473E4+01
5.941R402 3,473F4+010 6, 4818402 4

393(+01 7 9791401

0811402 4

co 1046 n 5 8.860E+03 1
11 T4, 4TTEA02 9, 623K401
0.000F+00 0.000E+00 4, 3156401 4,000K401 1, 3821 4+02 3,30084102 2, 7318+02 4, 0008+02
T 232F402 5. 356E402 7, 28284102 VI2E403 7, 331E+02 5.188E102 1.3938403 8,0008102
1.398E+073 900E+03 1.403E+03 6.8208402 1,768E+03 6.8208+02
Y
!

To8E+03 2, 6158405

[Safitan Je-H

A
s

0.000E+00 0,000E+00 2,315E+401 4,8128402 7,315E+01 2.100E102 1.5811+02 1.4645102
2.982E402 8.000R+01 4,231E402 7.95%0E401 1.768E+03 2.100B4+02

cu 1051 n 5 8.940E+03 1.356E403 1,339E4+05
12 12 3.849E+02 3,975E+02

0.000E+00 0,000E+00 2,05%E+01 7,950E+00 3,3156+01 4.000E+01 5%
TUI3ISEA0) 1L97LEY02 9, 015E+01 2.318R102 1, L12E402 275718402
LLO222E402 3U728E402 207316402 3.833R402 1.356E403 5.0218402 1.356E403 5, 02118402
4.1508400 7,013E103 6, 150E+00 1. 0468404 1, 0156+01 1.,423K4+04 1,515E101 1.,4028+04
2. 0158401 8,000K403 3, 015E+01 3,598F403 4,015E+01 1.841E403 6.01568401 7,7826402
TOATHEADY 6L067E402 1UH3LEF02 4. 477ER402 2,.7316402 4,0178402 1, 356E+073 3, 3006402

CHEHE40T 1, 213KE02
LHT2EE02 3.381E402

— s e T

au 1056 n 5 1.930E+04 1.3378403 6.4438104
10 71.280E402 3,180K402
0.000K+00 0.000E4+00 5,315E+01 8,000K+01 9,5185E+01 1,0461+02 1,.6518402 1,213E+02
2.2918E402 1,300E402 3,111 6402 1,2848+02 3, 732402 1.3058402 1.3378+03 1.548R402
1.337E+03 1.,485E+02 3,239E+03 1.,485F+02
0.000E+C0 0.000E+00 1,015E+01 2.8038+03 3,615E+01 5.439E+02 7.3158401 3.5156+02
17326402 3.494E+02 2,.731E+02 3,180E+02 1,3378403 2.500R+02

aulig 1057 n 5 1,.7248404 1.3376+03 6,4431404
0 0 1.485E+02 1,700K+02

cgenml 1061 n 5 3.510E403 3.8236+03 0,000E+00
12 0 4.000E402 H,439E+02
0.000E+00 0.000E+00 1.002E+02 2.100E+01 1.501E+02 8.000E+01 2, 2315+02 2,7208102
CUT3TER02 4, 268E402 3. 7328402 7, 9508402 4,731E4+02 1.067E103 5. 7310402 1.28984073
67316402 1.443E403 77318402 1,5698403 8. 731K+02 1.700K+03 1, 2738+03 2,0298+073

a8

iy
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2508403 3,77364+03 3.837E106
L700E+02
L315E401
L731E402
L273E+03
132402
JT3LE402

cgraf 1066 n 5
12 T 6.694E+02
0.000E+00 0.000E+00
4,731E+02 1.172E+03
.073E+03 1,828E+03
2.731E+02 1,700E+02
6.731E+02 1.,004E+02

< = N

000E+01 2.001E+02 4.000E+02
L 3396403 6.731E402 1,477E403
J946E+03° 1, 773E403 2,071E+03
5066402 4,731E402 1,297E402
205K+01 8.731E+02 8.,000E+01L

w

1328402 9.41484+02
J131E402 L, 6826403
130403 2. 3436403
JI3LEH02 11308402

[oe

—
I = k= =2
oW
[ER S

O =S

~ W e oG

camor 1071 n 5

1.510E+03 3,773E+03 3.,837E+06
12 2 0,000E+00.0.000E+00 ‘
0.000E+00 0.000E+00 7.315E+01 4.000E+01 2.001E+02 4.000E+02 3.732E+02 9,414F+02
4,731E+02 1,172B+03 5.731E+02 1,3391+03 6.731E+02 1.4778403 8.731E+02 1.6826+03
1,073E+03 1,828E+03 1.273E+03.1,9468+03 1.773E+03 2.0718+03 3.773E+03 2.343E403
8.,915E+01 9.623E+00 2,731E+02 6.276E+00
fe 1081 n 5 7.870E+03 0,000E+00 0.000E+00
11 8 4.47764+02 7,113E+01
2.,222E+02 4,100E+02 1.036E+03 8.033E+02 1.041E+03 6.895E+03 1.046E+03 7.029E402
1.1748+03 7.364E+02 1,179E4+03 3,933E+03 1.184E+03 6.192E+02 1.669E+03 6.8626+02
1.700E+03 2,950E+03 1,679E+03 7.531E+02 1.810E+03 7.531E+02
0.000E+00 0.000E+00 1.115E401 8.786E+02 7.315E+01 1.700E+02 1.112E+02 1.046E+02
2.001E+02 8.159E+01 2.982E+02 7.196E+01 1.073E+03 2.900E+01 1.5736+03 3,138K+01
fecry 1082 n 5 7.870E+03 0.000E+00 0.000E+00Q
10 8 4.477E+02 7.196E+01
0.000E+00 0.000E+00 2.055E+01 4.602E+00 5.565E+01 7.113E+01 7.735E+01 1.4356+02
9.015E+01 1.845E+02 1.112E+02 2.456E+02 1.,672E+02 3.494E+02 2.222E+02 4, 100E+0Z
2.731E+02 4,393E+02 1,036E+03 8.033E+02
0.000E+00 0.000E+00 1.115E+01 8.786E+02 7.315E+01 1.700E+02 1,112E+02 1.0466+02
2.001E+02 8.159E+01 2.982E+02 7.196E+01 1.073E+03 2.900E+01 1.573K+03 3,1388+01
fefur 1083 n 5 7.870E+03 1.810E+03 2.720E+05
12 3 4,477E+02 7,196E+01
2.731E+02 4,393E+02 1.036E+03 8,033E+02 1.041E+03 6.895E+03 1.046E+03 7.029E+02
1.174E+03 7.364E+02 1.179E+03 3,933E+03 1.184E+03 6.192E+02 1.669E+03 6.862E+02
1.700E+03 2.,950E+03 1.679E+03 7.531E+02 1.810E+03 6.694E+02 3.273E+03 5,858E+02
2.731E+02 7,322E+01 1,073E+03 3.012E+01 3.273E+03 3.012E+01
pb 1091 n 5 1.135E+04 6.006E+02 2.385E+04
6 10 1.297E+02 3,431E+01
2.731E+02 1,276E+02 3.,732E+02 1.318E402 6.006E+02 1.414E+02 6.007E+02 1,423E+02
1.273E403 1.372E+02 2.017E+03 1.268E+02
2.931E+02 3.456E+01 3,715E+02 3,385E+01 4.776E+02 3.167E+01 5.325E+02 2.900E+01
5,781E+02 2.500E+01 6,053E+02 2,100E+01 6.537E+02 1.700E+01 6.997E+02 1.561E+01
7.998E+02 1.506E+01 9,642E+02 1.498E+01
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pbliq 1092 n S 1.060E+04 6.,006E+02 2,385E+04
2 2 1.506E+02 1,632E+01
6.006E+402 1.506E+02 2,017E+03 1.,268E4+02
6.006E+02 1.,632E+01 9.731E+02 1.,506E+01
mg 1096 n 5 1,740E+403 9.2418+02 3,6B2E+05
12 7 1,004E+03 1.506E+02 ‘
0.000E+00 0.000f+00 2,055E+01 1.700E+01 3,315E+01 8.000E+01 9,015E+01 5,899E+02
1.112E402 7.071E+02 1.672E+02 8.786E+02 2.222E+02 9.456E+02 2.,982E+02 1.0178E+03
6.231E+02 1.184E+03 9.241E+02 1.360E+03 9,242E+02 1.339E+03 1.,100E+03 1,402E+03
0.000E+00 0.000E+00 1.719%E+01 1.464E+03 4.315E+01 4.000E+02 7.815E+01 2,100E+02
1.232B+402 1.590E+02 2.731E+02 1.506E+02 6.731E+02 1.423E+02
~mgliq 1097 n 5 1.570E+03 9.241E+02 3.682E+05
2 0 1.339E+03 8.000E+01

9,241E+02 1.339E+03 1.373E+03 1.423E+03

mncry 1101 n 5 7.400E+03 0.000E+00 0.000E+00
-6 3 4,812E+02 8.0008+00 ‘ :
0.000E+00 0.,000E+00 7.3158+01 1,506%+02 1.232E+02 3.138E+02 1.732E+02 4,100E+02
2.731E+02 4.728E+02 9.901E+02 6,7781+02
0.000E+00 0.000E+00 7.315E+01 5.021E+00 1.232E+02 6.694E+00
mo 1106 n 5 1.020E+04 2.893E+03 2.720E+05
5 7 2.469E+02 1.339E+02
1.615E401 1.,700E+00 9.165E+01 1.300E+02 2,731E+02 2.469E+02 1.373E+03 3.180E+02
2.773E+03 4, 393E+02
0.000E+00 0.000E+00 3.315E+01 3.556E+02 8.315E+01 2.100E+02 1.,432E+02 1,381E+02
2.731E+02 1,381E+02 1.873E+03 9,205E+01 2,893E+03 8.000E+01
ni 1111 n 5 B,900E+03 1,727E+03 3.012E+05
12 7 4.4358402 8, 786E+01
0.000E+00 0.000E+00 2.0558+01 5.021E+00 5,565E+01 9.372E+01 1.112E+02 2,598F+02
L.672E402 3,5%31B+02 2.222E+02 4.058E+02 6.281E+02 5.941E+02 6.331E+02 1.866E403
6.381E+02 5,230E+02 1.7278+03 6,4858402 1.7278+03 6.0881+02 3.005E+03 6.088:2102
0.000E+00 0,000E+00 3.315E+01 2.5008E+02 9.315E+01 1.300R+02 1.732E+02 1.046E+02
2.731E+02 8,786E+01 6.231E+02 5.439E+01 1,553E+03 7.740E+01
os 1114 n 5 2.257E+04 3,273E+03 1.406E+05
5 2 1.297E+02 8.577E4+01

L131E+02
L2T3E403
L231E402

L301E+02 1.873E403 1.611E402 3.273E+403 1.854E+02 3.2738+03 1.8416+02
LB41E+02
STTE401 5.231E+02 8.577E+01

(G2 %]

w
o= = =

78 TOPAZ2D

{



kIWimK| clJikgK] TIK| MJikgl plkgim’]

T'hermal Property Data

n 5

pt 1116 2.140E+04 2.043E+03 1.046E+05
8 8 1.339E+402 6.904E+01
0,000E+00 0.000E+00 2,015E+01 4,000E+01 6.315E+01 8.000E+01 1.432E+02 1.172E+02
2.731E+02 1,318E+02 2,043E+03 1,799E+02 2.043E+03 1.820E+02 4,100E+03 1.,799E+02
0,000E+00 0,000E+00 5.150E+00 1.300E+03 3.315E+01 2.,100E+02 5,315E+01 9,623K+01
1.232E+402 7.322E401 2,731E+02 7,029E+01 8.731E+02 7.,740E+01 1.473E+C3 1.,025E+02
pu 1121 n 5 1.920E+04 9,111E+02 3,891E+04
11 9 1.339E+02 7.113E+00
2.731E+02 1.339E+02 3,732E+02 1.372E+02 3,981E+02 7.297E+402 4.231E+02 1,230E+02
4,481E+02 1.230E402 4,731E+02 3,029E+02 4.982E+02 1.669E+02 7,232E+02 1.669E+02
7.482E+02 4.686E+02 7,731E+02 1,435E+02 9.111E+02 1.435E+02
1.501E+402 1.700E+00 2.102E+02 3.300E+00 2.301E+02 4.602E+00 2,901E+02 7,950E+00
3.302E+402 1.004E+01 3.702E+402 1.300E+01 3.902E+02 1.339E+01 4,031E+02 1,590E+01
8.731E+02 3.180E+01
ag 1126 n 5 1.050E+04 1.234E+03 1,046E+05
10 11 2.360E+02 4.268E+02
0.000E+00 0.000E+00 2.315E+01 4.000E+01 7.315E+01 1.548E+02 1.232E+02 2.029E+02
1.732E+02 2.218E+02 2.,731E+02 2.343E+02 6.731E+02 2.500E+02 1.234E+03 2.887E+02
1.234E+03 2.,900E402 2,485E+03 2,900E+02
4.150E+00 1.506E+04 6.150E+00 1,799E+04 1.415E+01 1.004E+04 2.015E+01 5.021E+03
3.015E+01 1.715E+03 4.015E+01 8.000E+02 9.815E+01 4.770E+02 1.732E+02 4.310E+02
2.731E+02 4.000E+02 6.231E+02 3.598E+02 1.234E+03 3.598E+02
agliq 1127 n 5 9.300E+03 1.,234E+03 1,046E+05
0 0 2.887E+02 2.500E+02
ta 1161 n 5 1.660E+04 3.269E+03 1.715E+05
10 6 1.381E+02 7.113E+01
0.000E+00 0.000E+00 7.,315E+01 1.046E+02 1,732E+02 1.276E+02 2.731E+02 1.381E+02
3.732E+02 1.431E+02 5.231E+02 1,477E+02 8.731E+02 1.527E+02 3.269E+03 1.812E+02
3.269E+03 1.841E+02 5.698E+03 1.841E+02
0.000E+00 0.000E+00 2.315E+01 6.736E+01 1.732E+02 7.322E+01 2.,731E+02 7.1558+01
1.273E+03 6.122E+01 3.273E+03 6.192E+01
te 1164 n 5 1.150E+04 2.473E+03 2.343E+05
5 0 2.427E+402 1.300E+01
2.731E+02 2.431E+02 2,273E+03 4.125E+02 2.473E+03 4.293E+02 2.474E+03 4,393E+02
3.000E+03 4.393E+02
th 1166 n 5 1.168BE+04 1.983E+03 7.113E+04
11 4 1.172E+02 3.,849E+01
0.000E+00 0.000E+00 2.31%5E+01 2.500E+01 7.315E+01 8.786E+01 1.262E+02 1.,046E+02
2,731E402 1.172E+02 1,668E+03 2.301E+02 1.673E+03 2.632E+03 1.678E+03 2.134E+02
1.983E+03 2.134E+02 1.983E+03 1.966E+02 3.000E+03 1.966E+02
2.731E+02 3.849E+01 &.731E+02 4.017E+01 7.731E+02 4,268E+01 9.232E+02 4.519E401
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Thermal Property Data

kiwimK| «¢lJikg K| T[K] A[lJlkgl h(kg/m"/

sn 1171
4 5
O3 LEROD
QUTATEAOD
TOT31E4+00

snlic 1172

“N Al
5.050K402

5.050E4+02

b L1176
12 K
0.000E+00
2.982F102
L. 16364+03
0. 000E+00
SOT3LEr02

W 1181
e 9
0.000E+00
9.815E+01
R DR
0.000E+00
H5.731E+02
3.4736403

u 1186
12 g
0.000E+00
6.231E+02
1,043E+03
0.000E4+00
6.731R02

Zn 1191

(&) B
2013 EA08
6,926mH02
20731402
6,92584+02

nidep 1192

b 2
O.925%K102
PLOT3EA03
HLOA2HRE0R

n 5
2L ebIEr02
SLa38EA02
6.,40218+01
3.3008E4+01

n 5
2VADTEROD
204278402
3.300E+01
n 5
5, 2308402
0.000E+00
5.2308+02
6.61L1EL02
0.000E+00
2.100E+01

(831

n
1.33984+02
000E+00
8., 7861E+01
1, 330E402
0.000E+00
1. 4238402
8,996R+01

o

n 5
L. L72E4+02
0.000E+00
1.464E+02
1. 4836402
0.000E+00
3.,473E4+01

n 5
3.89184+02
3.849E402
H. 104102
11258402
Y, 288K+01

n 5
S.02LEH02
H5.021E4008
4. 226K+02
5,947 01

7.310EK03
6. LOOEH0L
050K 402
3LT32EA02

6G.850E+03
3,300E+01
1. 273E+03
TOT3LEAO2

4,500E403
2,100E401
2, 3158401
5, 73LEH02

1.948E+03

5, 315E4+01
6.731E4+02

1.930E+04
1.966E+02
2.315E+01
L. 232E+02
683E+03
2 3158401
1.073E+03

W o

1.910E+04
2.343E+01
2.315E+01
9,36284+02
1.048E+03
73156401
1.073E4+03

A

. 140E+03
L117E402
L 1328402
.1B80E+03
1328402
6.926E+02

VAR RV

6.800K+03
5.941K+01
8,.731K+02

9.731E4+02

5,0501E+02

2,.678K102
6, 0676+01

5. 0508402

3.L71E+02
3.264E+01

1.948E4+03

1.3008+01
5.841E4+02
7. 6156402
3. 6408401
1.883E101

3.683E+03

L100E+00
025E+02
L008E4+02
L381E+03
1.172E402

oI e i a0}

—

1.4056+03

J138E4+01
.008E+02
LBO1E+03
L883B+01
LTT0E+0L

B S VS B S B U

6.,9258+02
4.0048+02
5, 2772E+02
1.096E+02
6.0258+01
6., 925E+02

4.8958+02

5.690E+01

6,0676104

H,051E+02
5, 0508402

6.0676+04

4,0178E+05

L 2325402
JA53E403
L948E+03
232402

L I31E+02

O =

=y

LO25E+05

3.315E+01
1.481E+02
3.683E403
5.015E+01
2.0738+03

L2T2E404

o

T.3188+01
9, 411E+02
L053E+03
L132E+02
L173E+03

— e e

1,004E+05

6.731E+02

4.731E+02
T.731E4H02

1,004E+05

1.0738403

203702
S4B 0

3.682E+02
6.694E+02
6.987E402
3.0128+01
1.799E:+01

1.0460+01
1.,130E+02
2.050E+02
4.,000E+02
1.004E+02

8.786E+0)
3.473E4+03
1L.607E+02
2,4277E+01
5.230E+01

4,498B+02

1. 059E+02
5,.941E+01

4,5198+02

2.5438403
H5.001E+02

1.,732K8+02
11588403
3.53314+03
1,9818+02

7,315E401
1,9818+02
6.2001+03
2.731E+02
2.873E+03

2.731E+02
9.461E+02
4.091E+4+03
2,7316+02

6,925E+02

5.731E+02
8.731E+02

L, L73E8403

2 1T0R402
3.,3006401

4,393E402
1L.7248E4+04
6.9871E+02
2.25964+01

6.4856101
1.300E+02
2.050E+02
2.008K+02
9.205E+01

LASTEA02
L083E402
H0TEA02
CH94E401

[

4519802

1.0136+02
LBLOEA0)

C

4.35114+02
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¢ JIkg K]

kiWimK|

T K/

A kgl

pl kg/m" /

Thermal Property Data

1196

RN
L 8
0.0001400

S.0821102
1336403
000E+00
SOTALEA02

1201
10 1
0.000E400
2.013LEA0D
1.9236+00
0.000E+00
oUT3TEFO?

b 1207
10 9
2. T31ER02
TAIVEA02
1.4%3%403
2LUIALE0D
§.7318102
1. 0736403

1211
4 0
o 3LE+02

inlicg 1212
0 0
1i 1216
3 0

20131 ERO2
Lil 1217
o 9
LOH22E402
L H22E402
L 27303
L973E4+03

i
“y

— = S

22
q 4
20131E402
2013110+ 02

na

n )
2084568402
0,0006+00
2. 8451402
8,694E+03
0,000E+00
3.,2648401

n Y
4776402
0.000E+00
4.,393684+02
130E+03
000E+00
996E+N1

n 5
L381E4+02
393E+02
L3H6ER402
199402
8,201E4+00
L.356E4+01
1.548E+01

n )
2. 3850402
2.368R402

n 5

2.661E102

n 5
5155403
3.3056403

‘o

n 5
4., 226E403
4.,226E+03
4.2268+01
6.611E+01
5,9B3E+01

n 5

1.2136+403

1.339E+02

H0014 03
138E+Q0]

L0028+ 02

T3LEA0L

L13BEA03

01 5K4+01

JI3NERO2

L60EH03

THEELO1
ATHE40)

JI3TEAO2
LO23E403

ILHE401

T30

350m+04
000E+00

JIR2EH02
13102
LO73EH03
JI32E402
073803

3008403
3438401
Le98EH02

L030E+03
3938401

L300E+02

113E+01

LOB2E402

L080E+02
L226EE0]
LO73EE03
JI3LEHOZ
LAT3ER03

9.

1

3

TOOE+02

L339E4+02
1.201E+03 3.

T10E402

L110E402

SR8 E4+03

S 100EA 02
3.180K102
3.006K10
4., 81281000
Q0343101

\

201638403

1,700K402
230402
1308103
5.858mt02
To1L3E00

203435402

~

10372802
IBIELOL
2. 5008102
1.0466+01
1.,4298401
4.298K+02

205008402

4.298K+02

4.5228102

3.51510403

4. 5226+02

4.058E4+013

5.021E401

6.7 7181+0]

3.7008102

1.268E103
1. 339E+02

S AHOR0N

S 001E02
91300
Lo 3E+0 8
8, 3151101
9, 13m0
3.063m405

L, 23280
DR B OR N OIS

7350
1 1738108

11634104

A0 02
1.,07310+073

6231002
1.2736103
28450404
4,2081102

2L.8451104

41598105
4,5228402
4.,000K40%5
Ho 131102
1, 6731403
1. 146K105

30008102
370100

{
3
{

‘.

B

O ooy
ARG O
OIS G

A R00MTG
SoH00REO)

ARk O
CHHREHO0

OAR 0.
CARSEO)

LG0T
AR

SO
AN D]

SOOI

a0

R DA RO
OO0

GO
TRGE O]

e

L.
I

3

[

|

[
|

4
1.

JAreens

P U P
RS DA N A IR T

A ORI I PU Y
CAELEO

[ 730 o

VR R I
[

fAprn g

VAR B IR DA I
IR AN R

AR UR NV

D704 6

Ak 04

FAtlrn, |
AR DRI B

o0 O,
PR st
SR IR T I O B
AT DR NP
LR TR N IR

DR,
Ho /o

R DR

L HOK O

RASARROR IO
JIREA 0

O A0l

PH 402

O OREA0.

00K +H0

L HA01K 01

OO0

2GR0
OO

SO 03
OO0R O
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Thermal Property Data

k [Wim K]

¢ [Jlkg K]

T

K]

Al lkg)

p/kg/m"/

naliq 1222
8 2
3.710E+02
1.073E+03
3.710E+02

k 1226
4 4
2.T731E+02
2.731E+02

klig 1227

il 5
L370E+02
L131E+02
.473E4+03
.368E+02
L973E4+03

— W o= o W

1231
2 0

o

Do

lig 123
7
.01L7E+02
.073E+03
LOLTEA02
.273E+03

~I

oW W

pd 1236
10 7
.000E+00
.7132E+02
.825E+03
.000E+00

.531E+02

= O = PO

1241
10 0
.731E+02
.502E+02
.982E+02

O oY N

CI31E+02

1
1
1
8

n 5
.381E+03
3726403
V272E+03
LAS2E401

n . 5
CH31E+02
.196E4+02
LT07E401

n 5
L201E+02
L201E+02
.636E+02
L912E+02
L234E401

8.000E+00

n 5
2.176E+02
2.0 702

n o]

1\V]

=N W N

]

~N O WO

NN

.500E4+0%
.500E+02
L054E+02
500E+01
.381E+01

n 5
LAZ2TER02
.000E+00
.176E+02
.264E+02
.000E+00
.OD31E+01

n 5
.883E+02
.883E+02
.678E+02
L284E+02

3008402
L033E401
JI131E402
2736403
L9731403

L620E+02
LT07E+01
L 3G8EH02
L 368E1N2

L200E402
.000E+00
LT31E402
LT3LEH02
7736403

L T3TEAFO2

L.870E4+03
.000E+01
LOYTEHO2

.B40E+03
.500E+01
L131E4+02
.473E+03
L7131E4+02
L673E4+03

L140E+04
L615K+01
.015E401
L231EA402
.200E+03
.150E+00
.982E+02

.500E+03
.300E401
.502E+02
.501E+02
.900E+03

3.

~ Ny N

O

NN

110K 02

L301E4 073
L3220403
L925E4 0]

L368E4+02

033407
L1074 01

3708102

.908E+02
LT19R402
L.054E403
. 68615+ 01

L01TEYOR2
. 343K+02
LOLTELO2

.301E+02
LOMEHO02
.008E4+01
L1138+00

L.B25E+03

.900E+01
.301E+02
.264E+02
.130E+03
.615E+01

.981E+02
.966E+02

. 343E+02
L284E+02

!

O
LA 3R03

3

a W

o

130405

T31E+02

9411404

3.369E+02
369K 102

.109KE+04
L131E4+02
L073E+03

LAT364+03
LI131E+02

.590E+04

. 590R4+04
SLT31ER02
9738403
C131E+02
L973E+03
L619E+05

3158401
C131EF02

.315E+01
.002E+02

.565E+04

.502E+02
.502E+02

1

P e .

3

BN e

N

L2T6EA03
LA2365403

.159E+02

. 234E+01

T.636E+02 7
7.887E+02

L213E4+03
L0L7E+01

.008E+02
.506R4+03
L925E+01
.000E~-01

L464E+02
.385E402

L100E+02
.866E+01

.050E+02
.552E+02

8

g.

CTRLEG02
LO73EH03

JT3LE+02
L732E402

L731ER02
L273E403

L2736 03

T31EE02

L073K+03

L3316E+02
.825E+03

L7T15E+01

.501E+02
.981E+02

30084073
LTT8E+03

LB66E+C2
LB58EHIL

LO15E402
2848402

LT6TEA0

LABAE02

L700E+01

2.008E+02

8

.335E+02

.000E+01

L176E4+02
.845E4+02

82
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kIWimK] cJlkg K] TIK] \[Jkgl p[kg/m"] - : Thermal Property l)ata
nb 1246 n 5 8.570E+03 2.741E4+03 2.594E+05
3 7 2.678E+02 5.021E+01

LB00E+02 5.200E+03 3.800E+02
6L9E+01 8.315E+01 5.188E+01 1.382E402 4.6028401
L021E+01 1.910E403 6.904E+01

27318402 2.678E402
0.000E+00 0.000E+00
2.501E4+02 4.477E+01

.473E+03
.815E+01
.731E+02

\
SRR
- w

re 1251 ‘n 5

2:100E+04 3.453E+03 1.757E+05
7 3 1.381E+02 6.067E+01
0.000E400 0.000E+00 8.315E+01 8.000E+01 1.531E+02 1.300E+02 2.982E+02 1.381E+02
2.4773E403 1,9258+02 2.873E+03 2»176E+02 3.073E+03 2.845E+02
2.731E+02 6.067E+01 6.731E+02 4.602E+01 2.473E+03 4.602E+01

si 1256 n 5 2.330E+03 1.685E+03 1.803E+06
8 10 7.029E+02 1.300E+02
2.731E402 6.862E+02 3.732E+02 8.075E+02 4.731E+02 8.535E+02 8.731E+02 9. 372E+02
1.685E403 1.033E+03 1.685E+03 1.046E+03 1.900E+03 1.063E+03 3.000E+03 1.063E+03
0.000E+00 0.C00E+00 2.015E+01 1.300E+03 7.815E+01 6.276E+02 1.631E+02 2.900E+02
2.721E+02 1.381E+02 3.7328+02 9.623E+01 5.731E+02 5.565E+4+01 7.731E4+02 3.975E+01
1.0008+03 3.138E+01 1.173E+03 2.900E+01
ge-ip 1261 n 5 5.325E403 1.209E+03 4.3108+05
11 10 3.222E+02 5.858E+01
0.000E+00 0.000E+00 1.715E+01 6.276E+00 1.101E+02 2.176E+02 1.732E+02 2.741E+02
’ ‘ 2.731E402 3.201E402 4.731E+02 3.661E+02 6.731E4+02 3.849E402 8.731E402 3.954K402
i 1.211E+403 4.058E+402 1,211E+03 4.038E+02 3.102E+03 4.038E+02 o
‘ ‘ 0.000E+00 0.000E+00 1.315E+01 1.464E+03 7.315E+01 3.80CE402 1.232E4+02 1.300E+02
2.231E+02 7.113E401 2.731E402 6.276E+01 3.732E+02 5.021E+01 5.731E402 5.556E+01
T.7321E402 3.556E+01 9.731E+02 3.891E+01

ge-n 1262 n 5 5.325E403 1.211E+03 4.310E+05
11 10 3.222E+402 5.439E+01

0.000E+00 0.000E+00 1.715E+01 6.276E+00 1.101E+02 2.176E+02 1.732E+02 2.741E+02
2.731E+02 3.201E+02 4,731E+02 3.661E+02 6.731E+02 3.849E+02 8.731E+02 3.954E+02
1.211E+03 4.058E4+02 1.211F+03 4.038E+02 3.1038+03 4.,038E+02

0.000E+00 0.000E+00 1.315E+01 1.464E+03 7.315E+01 3.800E+02 1.2328+02 1.300E+02
2.231E402 7.113E+01 2.731E+02 6.276E+01 3.732E+02 4.393E+01 S5.731E+02 2.500E+01
7.731E+02 1.883E+01 1.073E+03 1.883E+01

boron 1266 n 5 2.500E+03 2.303E+03 1.700E+06

11 0 1.046E+03 2.100E+00
0.000E400 0.000E+00 7.315E+01 4.000E+01 1.732E+02
4 .700E+03 6.731E+02
1

L720E+03 2.303E+03

.000E+02 2.731E+02 1.046E+03
L966E+03 8,731E402 2.134E+03
.887E+03

DN

3.732E+02 1.423E+03 4.731E+02
1.273E+403 2.469E+03 1.773E+03

N = O

N =D

N 2D
N

O
k)
I»
I
N
[
[+B)
(7))

1l HHMI ||M\\|



'I‘hcrmall’rbpcrt,»' Data ' ‘ kiWimK|l cllikgXk] TIKl A[Jlkgl p/kg/m‘*/

hf 1271 n 1 R20mE04 2 423403 1.406E+05
11 3L CR00RA02 22T 8RO ‘

O3 015E+01 2.1008+01 7 315E+01

b 203 TEREA02 1,4238402 1.350E402

D 2.42384+03 1.841E+02 .673E+03

YT 5. 731 K402 2.100E401 L231E402

L046EA02 1.232E+02 1.300E+02
CTISER02 1. 773E403 1.841E+02
. B41E+02
L050E+01

(
0.000FE4+00 00,0004
'lﬁ?KHHtOﬁ?’I.%bOII(
b
I (

2.423R4073 H.))U
YA N B OR NO DS I

(ool G1]
N

i 1276 n 5 2.250R404 27278403
12 61 207RI02 1L A64RI02
0.000E+00 0000400 2.515E401 4.000E+00
TL2A2RH02 1 0048402 1L 13268402 1L 1T72E402
BUAIER02 L RAGREICE 2 HETRI03 2, 050E402
TLRLHEROL ZUI0LEA02 90815 EI0T 1. 778E402
2UTEUEA02 T A6ARI0R 5 2318402 1. 3B1E402

—

LA35E+05

wn

.715E+01

231E+02
L827E+03
.232E4+02

L021E+01 7.315E+01 6.694E+01
L300E+02 2.731E4+02 1.297E+02
L067E+02 4.800E+03 2.067E+02
L590E+02 1.732E+02. 1.527E+02

N =t

= o Do

rh PN 0 5OV P40R4A04 2. 233E+03 2.134E405
0 GO ARTRA0R 1L S06R402 ‘ ‘ ‘

IORA0D D LDUDRI00 2L315KE01 4.000E+00 4.815E+01 4.000E+01 8.315E401 1.300E+02

TG 1L TO0I 00 12 EA02 2 100E402 2.231E402 2.280E+02 2.731E402 2.427E402

FAGD L AL OS TLRTTEA0T 3, 8708402

DLUNOL Ol L3R 02 119002 2, 231E402 1. 548E+02

S O T O

[y

CT31EA02 1.519E1C2

v [ 1i N N0ES0 2 163EF03 3. 300E4+05
b R O VRS S DR O SRR O
SO R U e I 02 S B2 EEA02 1. 2T73E4+03 6.694E402 2.163E+03 8.,745%4 02
POOR G A LT 0 ) B24K02
A R T SO TSN S U B BT IE S OR B I B R S OR A0 B

I i ST R00REA0S 1208402 2057 3E4+04
i 4 SN D V()
AN B DR PP U LRG0 U BEBEH0N 30121E402 4.058E402 3.732E402 3.849E+02
I o lRAOT S 1C0R02 5 021Er01 3,121E+02 2.900E+01 4.731E+02 3.138K+01

by ot Ti SO ATTRER0Y BLUL20E402 2.573E404
5 1O HAG D L 001k 0]

SR Os 67 EYG 3U300EE02 8LT731E402

SARA 0 T AT R0 20800E402 1.773E403

SLU00KRE0T LI RENE 30138E401 4.T731E4+02

3 CLHALEEDT LU0 3Er0 2, 259E401 1 .273E+03

VLR EAG S 6 AR5 00 1 973 072 4, 0008400

L264E+02
LHE1E+02
.138E+01
.B841E+01

LOT3E4A03 3.305E402
LCOT3E403 5. 1888+02
CI31E402 23001401
LB613E+03 1 .046E+01

oW S W
_ o = e

G 1204 I S2L0600R+03 10428403 1.046E405
8 fo L LOREEDZ 4, 000E 101 ‘
R DS SR NS ARG VN IS DR TV DCRN S IRTRY I I ORI 0 D
V.0AZEA0TL 4 086402 1. 0420103
LAl E O B LD0 G

LO12E403 8.621E+02
6B2E+0Z 1.473E+03

N

L322E+03 B.672E+02 4.079E+02
L515E402 1.973E403 3.515R+02

v

SO0

1017 10428403 8.000E+01 1.042E+03 C310E401 1.273E+03 3.800E+01
160 FU9 101 1L 3RA03 2 .0500E401
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I

vl

k{WimK|] c[JikgK] T[K] M[Jikg] p[kg‘/m’] Thermal Property Data
ru 1301 n 5 1.220E+04 2.673E+03 2.523E+05
12 4 2.343E+02 1.046E+02 o
'0.000E+00 0.000E+00 2.315E+01 2.100E+00 7.315E+01 8,786E+01 1.232E+02 1.700E+02
1.732E+02 2.008E+02 2.231E+02 2.218E+02 2,731E+02 2.343E+02 1.273E+03 2.9628+02
1.473E403 2.971E+02 1.673E+03 3.C12E+02 1.873E+03 3.096E+02 4.173E+03 3.096E+02
2.731E+02 1.088E+02 3.131E+02 1.063E+02 4.731E+02 1.046E+02 5.731E4+02 1.046E+02
ca 1306 n 5 1.550E403 1.118E+03 2.301E+05%
9 0 6.569E+02 1.300E+02
2.731E402 6.485E+02 6.731E+02 7.908E+02 7.181E+02 8.075E+02 7.232E+02 5.389E+03
7.282E+02 7.615E+02 7.731E+02 7.678E+02 1.123E+03 9.623E+02 1.123E+03 7.740E+02
1.760E+03 7.740E+02
ga 1311 n 5 5.907E+03 3.029E+02 7.991E+04
4 0 3.724E+02 3,300E+C1
2.731E402 3.682E+02 3.029E402 3.749E+02 3.031E402 3.987E+02 2.676E403 3.987E+02
galiq 1312 n 5 6.090F+03 3.029E+02 7.991E404
0 0 3.987E+02 3.300E+01
i-sol 1316 n 5 4.930E403 3.867E4+02 6.025E404
6 0 2.176E+02 4.351E-03
2.9828402 2.176E402 3.867E402 2.176E+02 3.867E+02 3.180E402 4.575K102 3.180E+02
4.576E402 1.481E402 3.000E+03 1.5%48E+02
P 1321 n 5 1.820E403 3,172E402 2.100E104
4 0 7.406E402 4.000E+00
DUTALEA02 T 406E402 3.171ER02 7.406E402 3. 1I2FE402 8.912K402 5.531E402 8. 912110
Se 1326 n 5 4.790E+073 4.902E402 3.222E404
4 0 3.222E+02 7.531E~01
2U731E102 3.138K4402 4.902E+02 3.B91E+02 4.902E+02 4.000E+02 9.580E402 4.0008+02
3 1331 n 4 2.000E+03 3.921E+02 3.828E+04
l 5 7.1.384+02 2.761E-01
2.0131E402 6.945E4+02 3.637E402 7.740E+02 3.687E402 3.138E403 3.736E4+02 1.991E102
3.921E402 8.117E4+02 3.922E+02 1.088E+03 7.177E+02 1.192E+03
2.731E402 2.761E~-01 3.687E+02 2.761E~01 3.688E+02 1.7008-01 3.9211+02 1.700K-01
7.177E+02 1.700E~01
t1 1336 n 5 1.185E+04 5.762E+02 2.100E4104
7 5 1.297E+02 3.891E+01
2.731E+02 1.284E+02 5.031E+02 1.510E+02 5.081E+02 4.602E+02 5.131E402 1.632E+02
5.766E+02 1.632E+02 5.767E+02 1.490E+02 1.730E+03 1.490E+02
2.931E+02 3.891E+01 3.732E+02 4.058E+01 5.766E+02 4.310E+01 5.767E+02 2.469E+01
6.731E+02 2.469E+01




Thermal Property Data ,  kIWimK] clllkgK] TIK] M)lJkgl pikgim’]
tlliq 1337 .n 5 1.1298+04 5,762E+02 2.100E+04
0 0 1.506E+02 2.469E+01
sc 1341 n 5 3.000E+03 1.811E+03 3.515E+05
9 0 5.523E+02 1.300E+01
2.315E+01 1,423E+02 7.315E+01 2.,720E+02 1.232E+02 4.268E+02 1.732E+02 4.979E+02
2.231E+02 5.356E+02 2.731E+02 5.565E+02 1.812E+03 8.000E+02 1.812E+03 7.113E84+02
3.000E+03 7.113E+02
y 1346 n 5 4.470E+03 1.768E+03 1.925E+05
8 0 2.900E+02 1.300E+01
0.000E+00 0.000E+00 1.315E+01 5.021E+01 4.815E+01 1.297E+02 7.315E+01 2.008E+02
1.232E+02 2.500E+02 1.732E+402 2.803E+02 2.731E+02 2.950E+02 3.4818+02 2.979F402
la 1351 n 5 6.200E+03 0.000E+00 0.000E+00
9 0 1.925E+02 1.381E+01
2.731E+02 1.883E+02 5.832E402 2.100E+02 5.832E+02 1.966E+02 8.731E+02 2.259E+02
1.143E+02 2.531E+02 1.143E+03 2.845E+4+02 1.193E+03 2.845E402 1.19%E403 2.469E402
3.742E+03 2.469E+402
ce 1356 n 5 6.790E+03 1.077E+03 8.000E+04
8 0 1.925E+02 1.088E+01
2.731E+02 1.841E+02 2.982E+02 1.925E+02 5.731E+02 2.197E+02 7.731E+02 2.4278+02
9.981E+02 2.732E+02 1.077E+03 2.699E+02 1.077E+03 2.795E+02 1.373E+03 2.795E402
pr 1361 n 5 6.800E+03 1.203E+03 6.694E+04
9 0 1.966E+02 1.172E+01
2.731E402 1.925E402 3.732E+02 2.008E+02 4.731E+02 2.071K+02 9. 731E4+02 2.176E5402
6.731E402 2.301E+02 7.731E+02 2.439E+02 8.731E+02 2.623E+02 9.731E4+02 2.845K402
1.073E+03 3.096E+02
nd 1366 n 5 7.000E+03 1.293E+03 8.000E+04
10 0 1.966E+02 1.297E+01 ‘ ‘
2.731E+02 1.883E+02 4.731E+02 2.050E+02 6.731E+02 2.326E+02 B.731E+02 2.636K+07
1.073E+03 3.054E+02 1.135E403 3.209E+02 1.135E+03 3.079E+02 1.293K+03 3.079FR402
1.293E+03 3.389E+02 3.300E+03 3.389E+02 ‘
s 1371 n 5 7.500E+03 1.345E+03 5.774E+04
12 0 1.799E+02 1.300E401
2.731E+02 1.799E+02 3.732E+02 2.176E+02 4.731E4+02 2.469E+02 5.721E+02 2.636E+02
6.731E+02 2.778E+02 7.731E+02 2.879E+02 8.731E+02 2.971E+02 1.200E+03 3.180E+02
1.200E+03 3.117E+02 1.345E+03 3.117E402 1.345E+03 3.975E+402 2.173E+03 3.975E+02
eu 1376 n 5 5.300E+03 1.099E+03 7.113E+04
11 0 1.757E+02 1.300E+01
2.731E+02 1.757E+02 5.031E+02 1.895E+02 5.032E+02 1.950E+02 5.731E+02 1.979E+02
6.731E+02 2.038E+02 7.731E+02 2.142E+02 8.731E+02 2.276E+02 9.731E+02 2.443E+02
1.099E+03 2.690E+02 1.099E+03 2.506E+02 1.373E+03 2.506E+02

25 TOPAZ2D



Caudibelise o e

o AT S AP SO SR

kIWimK|] c¢lJlkgK] T[K/ ‘}\[J/kg/

plkgim’|

Thermal Property Data

gd 1381
7 0
2.731E+02
1.579E+4+03

th 1386
10 0

2L 282E402
2.982E402

1.673K403

dy 1391
4 0
2L982E402

ho 1396
4 0
SLUURCEEON

€1 1401
H 0
R I DR NN
A PR ORI

JI’ tm 1406

A 9]
AT

ToeIREY O

A N ORI
PR R OEN IS
T.070KA04

D 1416
3 0
PoA2m e 0
1,6G251403

P 142
2 0
2.98218+02

ac 1426
4 0
2.982E4+02

D

r

N

R

r 5

L301E+02
LO71E402
L385E+402

n 5

LB24E+02
LT70E402
LB24E+02
L105E+02

n 5

JI3LEA0D
LT00RE+02

9] 5

L6L 3RO
LGN 00

I i

OB O
LAGAE YO
L H99p 0

1 b

CLORES O,
CAGAR Y Or
BRI R A

CARSEAE00
AL 2R OS

V)RR

SLOORAR G

CHOGEYDD
AL 08
L9200

n 5

L8B3E402
LBB3E+02

n 5

.300E402
.300E+02

= r) o~

.870E+03
L186E+00
L982E+02
H79E+03

L250E+403
.000E+00
L332E402
LA3TEA 02
0736403

LHH6E+03
L004E+01
L, OBOE407

LBOOK O3
004K 0]
1738403

LO6DEA03
REEPSERE DR AN
RO
LHOOK D
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OO0k 00
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S$O000K00

SATRC
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06K D
3R 02
LH00KE0 3
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L308BE+03

L010E+04
.500E+401
.320E+03

By = DO

15798403

L30LE402

TRARALLD

/

/

) f
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5008402
LT99E4 02
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CTT3E403
LeBOEYO2
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IFAS DRI IDS

A
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YAV I IO B
JHIeEE0S

CLORARH G
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9

.623E404
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)
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C0ELD2

TR+ 04
LA328402
LH3aE4 02
LO046E+0S
L680KH03
LDAGEE0S
CTTAEE03

02O 0Y

AR ORI IS

CHOOR

-

COEHP e O

SESEIRIE

T R R R DR R P

COGLE 03

REARE IV S O IS AR A

ORIy D

JI8eEE09

L62E4 04

. 20E+03

2.343E402 4,731E4+02 1, 883K
2. 1348402

2.0506402 20731E402 1 862K
18200402 1.6736403 2, 3806k

20508400 2060001073 20508
2L029KY02 2087300 20000k

IR ER PR DR IO DAL IAPRRC T B DU RS DU B PRE AR ) N
P R R3Ot S DA KRR I SRR SR PR R 4

DUROHEA D TR IR D HAE

102

tO.

10,0
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[

Thermal Property Data kiWimK| c¢[JlkgK] T[K] A[Jkg] plkg/rt;"/
am 1430 1 5 1.170E404 1,123E+03 0,000E+00
0 0 1.3008+02 1.300E+01
at 1437 n 5 7.500E403 5.751E+02 5.690E+04
4 0 1.393E+02 4.000E-01 .
2,082E402 1.3938+02 5.7%1E402 1.393E402 5.752E402 1.992E+02 6.502E+02 1.992E+02

fm

~s

1440

A
4 0
Sl 02

!

n 5

L300E402

n 5
L300B+02

1 H
RO0E02
1 Y

1 )

LS00

I )
BRI OR N

AR T

cel L3R

n b
L2DHR 02
L130E+02

“1.200E+04

1.300E+01

1.200F+04
1.300E+01

~

000E+03
1.300E+01

1.200E404
1.300E401

1.200E+04
1.300E401

1.200E+04
1.300E401

1.200E+04
1.300E+01

1. 800K4+04
1.300K+01

1.200K+04
1. 300E+01

9. 3208403
LL700E100
SL2TIREYO02

1.540E+04
1.300E+01
1.50318+03

5.000E+403
1.300E+01
9.731E+02

0.000E+00
0.000E+00
0.000E+OQ
0.000E400
0.000E+00
3.002E+02
0.000E400
9.131k+02
0.000E+00

. 2T1E102
1.3818402
1.503E403
2.008E+02
9.731E+02

1.297E+02

0.000E+00

0.000E+00

0.000E+00

0.000E+00

0.000E+00

9.372E+04

0.000E+00

0.000E+00

0.000KE+00

4.7708+04

5.272E+02

7.238E+04

1.503E+03

4.268E+04

1.799K+02

1.464E+02

1.235E+03

1.573E+03

9.732E+02 1.464E+02 1.9273E+03

1.799K+02

1.464E4+02

1.464E4+02

[ohed
[~3}

TOPAZ2D



KIWImK] clllkg Kl TIK] \[Jikg]

plkgl m'|

Thermal Property Data

1488
4 6
2.731E+02
1,232E+02
47316402

te

Lw 1491

0 0

argas 1501
1 12
0.000E+00
5.731E4+02
2.0731403

clgas 1506
4 8
2.982F402
03320402
2OBRIELO2

F-cas 1H11

a0
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2LA4CEY O,
3L 60A11 00
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AL 0r
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8 I
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2037314073

negas 1526

| 12
2.3325402
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JTAYE Q4
LH00K-02
L9416k -01
.300K400

.000E400

H61E-02
148E-02
720E-01

1.

.

o

L

0.

0.

3
7
2

059E+05

227TE+02

T3LE402

.000E+00

.000E+00

LT31EH02
L0736403
L2T3E403

L000E400

CT31IER 02
L 66418102
Le20E402

0001400
JI3rE o

R R
LO6Ak 02

000K+ 00

BLoBIGET0

LEZ0E 0D
A0

000K 00

R AR DR
LB73EE03
JI32EL02
LTI3EA03
CTIREA03

000E+00

3.231E402

LT31E+02

2. 7713E+03

ol
[

3

9

— e e

(853

9

o]
4

9508402
LBO00E+00

L657E~02
L393K-02
L288E~02

0638102
607103
LOBOE-03

L4081 00
B16E-02

S A23R-02

CBA0K-02
LS 3-01
.4141-01

4481104
L812F404
L EbHE-01
L04GK400

6, 360K100

L063E-02
.079E-02
L075E-01

12638403
31328402

31326402
1.4773E403
5.273E403

3.000K103
20THE02
3,2211002

£,000M1E03
R P DR N
R DR N O

1,730k 00
KAV DR RO DK
SO0

TUTRIEAQD
L7303
SL3TEN02
20731103

~

3.1328402
1.0731403
3.2736403

“
]

"
[

o)

¢

L

t
)
9

|

y
I

|
|
O

[}
D

1

y
I

[

9506402
H00E+00

2.1348-02

LAR9E-02
LABam-01

LABTEA02
LOLAK-03
LOBUE=-03

VPSR SURE I
S2hE-00
BH3E-00

LO054E-01
RVAVRIDEIVN
L 6HA40K-01

LAGYIT04
LBO2K104
L1281K-01
3008400

L 648E-02
L121E-01
.314E-01

TOPAZ2D



O A

Thermal Property Data

R

k[WimK|

e—

ciJlhg K|

R O S Ry Ry AR

T (K]

A (kg

p/kghnj/

n-gas 1530
/ 2]
SUIAIR0R
1.2738103%
I35k 00
L0730

KV RS
s q
AR B
Loy
FoATHE

=

1
IR SRR
AL,
AR
I P
Sy
RN
L
< i
Loy
[

l f'r’l‘-‘h‘

n H

LOA21H03
LO2TEEOR
LR 03
L904R-03
A U

N 5

SOL0E102
LR OE 0L
130K 03
CH6OE-03

n Y

COBHRt 02
COHBE-03
OG-0
A GYR-0

1
Py
1]
SO
POREEOT
SOOR-0

I

LR
LAN2E-02
YA
CO3E
A4 3K
SR

429K
R A
AR YA D
AR
COBLE

CHBTE
CBHBE
SRR
VAR

AR

L hane
GOV
NSRRI

CHO0N
YO R
RTINS O
RN

Voo

AR

IR

YOO

200k

L6 3R
RS
AL

LR

e .
et
Skt

RE RIS

+00

+02
+03

H02
FOZ

100
=02
P02
103
102

100
-02
PO
O/
(RO

00
(3
(O

sl
103
101
102

0.,0008+00
1.0428+03
1,2978403
1,385R-02
3.7998-02
0.000E4+00
9,205K+02
1.300E103
1.8205-02
. 6131402
HL6071K-073
1.208K-07
050000
GL000m100
4. 4418073
0,000 00
G005k 03
AL 600 R-00
1. 402801
S e -0
1. 16hI02

9L 8H8-073

201130

0. 000E+00

5. 188403
2.845E-02
1.423K~-01

LO000E400

LI31E02

000403

L998E4+ 02
LI3TE 02

L000E1 Q0

J131Ev02

JI31EA 02

20343104

T332 08
O3RN0 3
A I DR IR

000K 00

Lo 0KED

LONO0K Y00

L4300
RADAN 0D RO e

CHB IR 04

a.

“y
‘.

6

000K+ 00

000K +00

213R4 03
VLT 402

731002

1.
1.
1,
4.

5.

G
1

L004E+03

LAL6E-02

L0TE=03
CH2TE=02
R RUISIN

SA2AK-02 0
CARLE-0T %

0881403
3226403
B581-02 2.731K4+02
A14E~02 6,731 8E02

9131 ER02

DTSR 02

AR R0

473102
1.47340 4
S 30

RAE-03

COORE O
PR ORI

BLOEH03 2,97384073
2T6E~02 2. 131R+02

.8831E-01

1T.150K403

2.402m-02
4. 833K-02

L. 04640

3264002

B.41015-073
1L OO E=02
4.8706-07

G 9LEE-07
1G9k~ 0)

6. 1001103
9, 205E~07

2
b



e e NN~

KIWmK] cliikg Kl TIKI NiJikg]  plkgim’]

Thermal Property Data

al075 2001

10 6
6.315E4+01
2.731EH02
6.731E+02
2.231E402

8
4

n 5
.000E+02
L602E+02
L201E+02
.130E+03
L950E+01

)
4

1

2 B01E+03

L213E+02
L232E402
T32E+02

L232E+02

T3LE+02

9.332E+02

5,858E402
9.037E+02
1.1978+03

1,234E+02

3

—

C9THEA+Q5

J132E402
L731E+02

1326402

6.820E4+02
9,6658+02

2.23164+02
5.731E4+02

4,731E+02

T,6150+02
1,038FE+03

1.7158+02

NN W=

1.381E+02
5. 731E4+02 1

LTTIBEAC2 981E+02 1,700E402

al07a 2002 n 5 2 9,332E402 3.
10 6 B8.000E+02 1,632E+02
63158401 4, 602E+02 1.232E402 5,85884+02 1
2.T31EA02 8,201E+402 3,732E402 9.037E+02 4
6. 73116102 1, 130E+03 7.232E+02 1.1976403
> L
L

BOLE+03 9T5E+05

Do

LT32E402
JT31E+02

6,820E+02
9.665E+02

2.231E+02
5.731E4+02

7.6158+02
1.038E+03

oo

123268002 1.213E+402 2.731E402 1, 632E+02 3
S5.731B102 1. 718EA02 6, LT00E+02

CT32E402 L757E402 4.731E402 1, 7998402

981E+02

alamg 2003 n 5 2.660R403 8.731E+02 3.
2 0 8.78681H02 1.300E+02

L TITEA02 BLUIBGEA02 BLUI31EA02 1.

800E+05
300E+03

alo’?y 2004 Iy 5 2.740K+03 9, 3328402 3.975E405
9 0 7.950K402 1.2136+02

T 3THEROT 6L, 98702 1L T32E402 7,

A0I31EP02 7,650 S,731E402 7,

TR0 T, 320002

950E+02 2.
238E+02 6.

T31E+02
231E+402

8.159E+02 3.
TOL13E402 6

~J

7326402 7.,950E102
SI3TEAQ2 T 11302

az024 2004 n 5

4 S BL000E402
Fo3THEE0) 4, 6861102
CT32EA02 9,121 m02
SR IoN OF 1556403

LI80E4+03 9,
L300E+02
CT32EH02
CI31ER02 9,

3328402 3.975E+05
904E+02 2
623E+02

L231E+02 7,
L131E+02 1

699E+02
L017E+03 6

]

LI31E402 08
JI31E4A02 1

L284E402
L092E403

G

[

02 1.

TLAR2EH0L 8.0008+400 3.732E+02 1,3396+02 4.731E+02 1.715E+02 5.7318102 1.883K405
O.981E402 1, 73610102

L780E4+03. 9,
JISTE402

LI32E+02 6,
J131E402 9,

a20sa 2006 n 5 332E+02 3.975E4+05

9 6 8.000E402
JISEA01 4.6B6K+02
J32E402 9.121E+02
2328402 1,1556403
ZI2EH02 1, 4648402 2, 731E4+02
5.731E102 CBB3EL0D 6,

foe;

904E+02
623E+02

L231E+02 7,
L131E402 1

~

699E+02 2.
.017E+03 6.

T31E+02 8,284K+02
T3LE+02 1,092E+03

o s i AN

N0

1.7576+02 3
981E+02 1.,736E+02

L132E+02 1.841E402 4,

jaed

T31E+02 1,

1.
3.
7.
1. 883E+02
c

— e = O D

alall 2007 n 5 2.700E+03 8,73114+02 3.891E+05
2 2 8.786E+02 2.100E+02

131E+02 9,623E+02

2.731B+02 8,000E+0. 4,
4,731E+02 2,134E+02

2.731E402 2, 100E+02

TOPAZ2D

i2
pore



L e Pt e ]

Thermal Property Data

kIWimK|

¢ [Jkg K|

1K

AlJlkg)

plkgin’]

alalz 2008

Al b)
I8 ‘.

2131802
2.731E02

alall 2009

) 3
I3 I

2. 731E4+02
2.3 6+02

alald 2010

g} ia]
i €.

2.131E+02
2.7131E+02

alalb 2011

2LUT3LEROD
20031 R402

alalt 2012

) >
‘.

20731 F402
2013102

alal? 2013

20131 R0
2013118402

bralm 2101
0 0

Lhvcar 2105
3 5
2.1318402
2.131E+02
6.731E4+02

brpbl 2111
0 0
brmum 2116

0 0

brrde 2121
0 0

8.
LB83E4+02

8

g.
7008402

n 5
T86E402
000E+02

n 5
7861+02
000K+02

n 5
T86E1+02

.000E+02
LA64E400

n 5

LI86E02
.000E+02
L300E+02

n 5

LI86KE02
LO000RE02
LO046RA02

[¢

n ol

LIBORE02
Looomt02
LO00KE+01

n 5

LB00E02

n 5

L000KE+02
OTsEH02
0236401
JAS51E402

n o)

LB00RE+02

n 5}

L8005+ 02

n 5

.800 02

2,700E+03
1.883m+02
4.731E+02
4,7318+02

DD =N

jan)

Bot- O

‘.b.ar—dl‘.)

1006403

T00E+02

LI31E402
L131E4+02

.T00E+03
LA64E+02

T31E4+02

L131E+02

LT00E+03
L300E+02
1316402
L131E402

LT00KE+03
L0461+02

302

LI3LERO2

L1000
000K+ 01
L3R 02
JI3LE+02

L6008+03
L004K+02

LOT0E03
L0041+02
T3 02
1328102

H00E+03

AT72E402

400E+03

3008402

1508403

L186E101

8.

0.

9.
L.

1318402

G23E+02
966E+02

JI31E402

62302
L T99E4Q2

C131E402

LH23E402
LBR2E402

JI3LEA02

LO23E402
LA64E402

CT3LEA0R

LG23Mt02
L29TEAQ2

LI3TEAQ2

CH231H07
L0B8EYOS

Leq3E 03
L213EE03
LHOS51402

0460102

L150E403

NOOK+0O0

260E+03

3.891E+05

3.8918+05

3.891E+05

3.891E+05

3,891+ 0Y

1,800 05

0.000K+00

0.000w+00
T30
4,731 402
0.000FE+00

0.000k+00

0.000R+00

HLATEARA02
1.088K402

SRR 02

bl

300

92



U 0.4 S A

k{WimK|l clllkg K] T(Kl \[Jikg] plkg/m"l . Thermal Property Data

brrdw 2122 n 5 B.750E4+03 1,295E+03 0,000E400
0 0 3.800E+02 1,464E+02

brtin 2126 n 5 8.4608+03 1.1738+03 0,000E+00
0 0 3.800E+02 1.130E4+02

bryel 2132 n 5 8,470E+03 1.205E+03 0,000E+00
0 0 3.800E+02 1.172E+02

bronz 2141 n .5 8,800K+403 0.000E400 0.000E+00
0 0 3.800E+02 1.883E+02

broal 2146 = n 5 7.900E403 1.313E4+03 0,000E+00
0 0 3.800E+02 7.113E+01

broar 2151 n 5 B.5008+403 1.163E+03 0,000K+00
0 0 3.800E+02 1.213E402

brrocm 2156 n H OB, BOOR 03 1. 113E+03 0,000E400
0 0 3.800m+02 1.883K+02

bromn 2161 n S BL360EA03 1. 1736403 0,000E400
0 0 3.800E+02 1.0461102

broph 2166 i 5 B,7B80E403 0, 000E+00 0, 0008400
0 O 3.800E402 L. 021R40)

bropm 2167 n H B.B60R4A03 1,3238103 0.0008400
0 O R.BOOEYO2 7.113K401

bropl 2168 n 5 8,900E403 1.3238403 0,000K4100
0 0 3.800K402 2,05%0E402

bhrsih 2171 N H OB, H30RE03 1L 203403 0, 000E400
0 TOR.B00EA02 3, 200K101

0.000E400 0.000E+00 2. 3158101 3.800E400 73166401 1, 339E+01 1,2321102 1.883K40)
Po73210H02 2.5000400 2, 7318402 3, 138E101 3.7320+02 3,8008401

brsil 2172 n 5 8.7501403 1.2936403 0.000E+00
0 0 3.800E+02 5. 439E4+01
brsnh 2176 n 5 9,200E403 1.2135+03 0,000E+00

0 3.800K402 4,.000K+01

brsnl 2177 n 5 8.700E+03 1.117E403 0,.000E+00
0 0 3.800E+02 5,021E+01

TOPAZ2D
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m“wm
Thermal Property Data

k[WimK]|

clIkg K] T(KI MJlkgl  plkgim?’]

cuber 2181
2 5
2.731E+02
3.150E4+00
3.732E+4+02

cubeh 2182
2 0
2.731E4+02

cuchr 2183

2 2
J131E4+02
L731E4+02

no Mo

cunis 2185
0 0

cugzn 2186
0 0

cuwgt 2191
0 0

cuman 2199%
0 2
2.911E+02

cuall 2201
2 6
2.731E+02
3.131E402
8.,73184+02

cuprl 2202
0 0

cuprd 2203

0 0
mg001 2421
5 2

2.731E+02
1.073E403
2.731E+02

n 5
3.975E+02
3.8496+02
1.548E400
2,.594E+02

n 5
3.975E+02
3.849E4+02

n 5
3.800E+02
.B49KE+02
3.264E+402

w

n 5
3.800E+02

n 5
3.8008+02
n 5
3.800E+02

n 5
3.800E+02
L218E+01

n

n 5
.800E+02
.B49E+02
L197E4+02
L054E+02

82w w

w

n 5
3.800E4+02

n 5
3.800E+02
n 5
L025E+03
.004E+03
.423E+03
LA439E+01

[ e

8.750E+03
2.100E+02
1.273E+03
2.315E+C1

8.260E+03
1.088E+02
1.273E+03

8.880E+03
3.431E+02
1.273E+03
9.731E4+02

8.800E+03
3.300E+01

8.850E+03
2.301E+02

8.900E+03
3.800E+02

8.700E+03
L218E+0L
732E+02

‘w2

oo}

.900E+03
JA76E4+02
L2T73E403
L132E+02
L2T3E+03

o= B2

- s

8.900E+03
4.000E+01

8.900E+03
2,900E+01

.

.810E+03
.858E+01
JT31ER02

oroon

5.73111-02

Li273E+403

5.021E+02

1.300E+01

1.273E+03

5.021E+02

1.373E+03

(52}

021E+02
L971E+02

[av]

1.020E+08

1.338E+03

1,323E+03

0.000E+00

ro

.636E+01
1.273E+03
5.021E+02
2.322E+02
3.180E+02

1.376E+03

1.473E+03

7.372E+02

1.172E4+03

7.950E+01

1.300E+05

7T.315E+01

1.300E+05

1.300E+05

1.700E+05

0.000E+00

1,464E+05

0.000E+00

1.300E+05

5.731E+02

0.000E+00

0.000E400

3.724E405

7.372E+02

3.800E+01 2,731E+02 2,100E+02

2,741E+02 6.731E+02 2.887E+02

1.318E+03 7.372E+02 1.300E+03

94
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kiWimK| «¢l)kgK] T[K] Al Ikg] p/kg/m"/ ’l'lwrmall’ruperty Data

—t

ng002 2422 n 5 17756403 8,381E+02 3,389E405

10 5 9,832E402 B.000E+01

J1SE4H01 6, 694E+02 1, 732E402 B,00014+02 2,7316402 9, 623E+02 3,7321+02 1, 0461403
T3LE+02 1,109E403 5, 731E+02 1, 151E+03 6.2311402 1, 1726+03 8.,3B810+02 1,423m+03
382E+02 1,339F8+03 1,073E+03 1,4238403

1.481B+02 5,4398+401 2,731E+02 7,740E+01 3,732E4+02 9,2056+01 4.7318402 1,025i+02
5.931E+02 1,088E+02

< D d

nmg003 2423 n 5 L.770E403 8,781E+02 3,389E+09
9 5 1,001E+03 8.000E+01
2.731E402 9.874E+02 3,732E+02 1,100E+03 4,7318402 1,180E+03 5. 7318402 1,2385+073
6. 731E+02 1, 2936403 7,731E+02 1,343E+03 8, 7816102 1,389E+03 8,7826+02 1,3391403
1.073E+03 1.423E4+03
1.481E+02 5.439E+01 2.731E402 7,740E+01 3,732E402 9,2050B+01 4,731E8+02 1, 02515402
5.931E+02 1.,088E+02

w1

—

mg004 2424 n 5 1,800E+03 7,832E+02 3,724F10%
5 2 1.025E+03 7.531E+01

2.731E402 1,004E403 5.731E402 1,1728+03 7,.832E102 1,339E4+03 7.8325402 1.2971103

LA23H403

1.073E+03
20131TE4+02 7, 1136401 5,731E4+02 9, 623E+01

R

mgl05 2425 n 5 1.835E4+03 7.2820+02 3,724140%

5 2 1.,025B403 7.,113K+01
2.731E+02 LO0AEA03 57318402 11728403 7, 282E+02 1, 318E+03 7.2828102 1.,27615103
LA23R403

LOT73EA03
LB94E40T 5.731E402 8. 786101

1
2.73LE+02

ng006 2426 n 5 1.B00E+03 7.631E+02 3,556K+05
10 2 9.623E4+02 5,439E401
TO315E401 6.694R402 1,732E+02 8.000E402 2,7318402 9,62 3410 3.732K40.2 1,0461403
4.731E+02 1. 100BE+03 5.731E402 1, 1518403 6,.731E402 1,19268403 7, 063LE+02 1,222K+03
9.031E+02 1,423E+03 1,073E+03 1.4238103
2.3 E402 502168401 57318402 7,950E+C1

mg007 2427 n 5 1.800E403 7,631E402 3,724E+05
b 2 1.004E+03 5.439E4+01
2.731E402 004E403 5. 7318402 1.172E+03 7,631E402 1,3308+t03 7.6328402 1,2078103
1

1
1
L073E+03 1,423E+03

2.131E+02 5,021E+01 JI3LEH0Z2 T, H531E401

%7
(Sg]

ng008 2428 n 5 1.800E+03 7.482E+02 3,724E+05
5 2 1,025E+03 7,950E+01
CI31EH0Z 1, 004E403 5.731E+02 1,172E403 7,4820402 1, 3398403 7, 4828402 1,29714073
LOT3EH03 1.423E403
CI31ER02 7.531E+01

N = e e

N =N

(33

J131E402 1.004E+402
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Thermal Property Data ‘ k{WimK] c|JkgK] TIK] MNf{llkgl p[kg/rh"}

mg009 2429 n 5 1,.810E+03 7.411E+02 3.724E+05
5 2.1.0258+03 5,439E+01
2.731E+02 1.004E+03 5.731E+02 1.172E+03 7,411E+02 1.339E+03 7.412E+02 1.2978+03
1.073E+03 1.423E+03 ‘ ‘
2.731E402 5.021E+01 5.731E+02 7.531E+01
mg010 2430 n 5 1.810E+03 7.411E+02 3.724E+05
5 2 1.025E+03 5.439E+01 4
2.731E+02 1,004E+03 5.731E+02 1.172E+03 7.411E+02 1.339E+03 7.412E+02 1.297E+03
1.073E+03 1.423E+03 : , :
2.731E+02 5.021E+01 5.731E+02 7.531E+01
mg011l 2431 n 5 1.825E+03 7.161E+02 3.724E+05
5 2 1.0255+03 5,439E+01 ‘ ‘
2.731E+02 1.004E+03 5.731E+02 1.172E+03 7.161E+02 1.297E+03 7.162E+02 1.300E+03
1.073E+03 1.423E+03 :
2.731E4+02 5.021E+01 5.731E4+02 7.531E+01
mg012 2432 n 5 1.770E+03 8.731E+02 3.7247+05
5 2 1.025E+03 1.088E+02 ‘ ,
2.731E+02 1.004E+03 5.731E+02 1.172E+03 8.731E+02 1.423E+03 8.732E+02 1.339E+03
1.073E403 1.423E+03 4
2.731E+02 1.046E+02 5.731E+02 1.300E+02
mg013 2433 n 5 1.810E+03 7.482E+02 3.724E+05
5 2 1.025E+03 8.000E+01 ‘
2.731E402 1.004E+03 5.731E+02 1.172E+03 7.482E+02 1.339E+03 7.482E+02 1.297E+03
1.07384+03 1.423E+03 ‘
2.731E+02 7.950E+01 5.731E+02 1.046E+02
mg014 2434 n 5 1.830E+03 8.231E+02 3.724E+05
5 2 1.025E+03 1.004E+02
2.731E+02 1.004E+03 5.731E+02 1.172E+03 8.231E+02 1.402E+03 8.232E+02 1.318E+03
1.073E+03 1.423E+03 ‘
2.731E+02 9.623E+01 5.731E+02 1.172E+02
mg015 2435 n 5 1.790E+03 8.661E+02 3.724E+05
5 2 1.025E+03 1.046E+02
2.731E+02 1.004E+03 5.731E+02 1.172E+03 8.661E+02 1.423E+03 8.662E+02 1.339E+03
1.073E+03 1.423E+03
2.731E+02 1.004E+02 5.731E+02 1.300E+02
mg01l6 2436 n 5 1.810E+03 8.642E+02 3.724E+05
5 2 1.025E+03 1.004E+02 '
2.731E+02 1.004E+03 5.731E4+02 1.172E+03 8.642E+02 1.423E+03 8.642E+02 1.339E+03
1.073E+03 1.423E+03 :
2.731E402 9.623E+01 5.731E+02 1.213E+02
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kiW/imK| clJlkgK] TI[K] X[JIkg] p[kg/m'?l Thermal Property Data
mg017 2437 n 5 1.830E+03 8.1GLE+02 3.724E+05
5 2 1.025E403 1.046E+02
2.731E+02 1.004E+03 5.731E+02 1.172E+03 8.161E+02 1.402E+03 8.162E+02 1.318E403
1.073E+03 1.423E+03
2.731E4+02 1.004E+02 5.731E+02 1.213E+02
mg018 2438 n 5 1.790E+03 8.621E+02 3.264E+05
6 2 1.025E+03 1.130E+02
2.731E+02 1.025E+03 4.731E+02 1.100E+02 6.731E+02 1.264E+03 8.621E+02 1.427E+03
8.522E+02 1.331E+03 9.981E+02 1.381E+03 ' ‘
" 2.731E+02 1.130E+02 5.731E+02 1.339E+02
mg019 2439 n 5 1.790E+03 8.621E+02 3.264E+05
6 2 1.025E+03 1.046E+02 ‘
2.731E+02 1.025E+03 4.731E+02 1.100E+03 6.731E+02 1.264E+03 8.621E+02 1.427E+03
'8.622E+02 1.331E+03 9.981E+02 1.381E+03
2.731E+02 1.046E+02 5.731E+02 1.300E+02
mg020 2440 n 5 1.790E+03 8.621E+02 3.264E+05
6 2 1.025E+03 9.205E+01
2.731E+02 1.025E+03 4.731E+02 1.100E+03 6.731E+02 1.264E+03 8.621E+02 1.427E+03
. 8.622E+02 1.331E+03 9.981E+02 1.381E+03
2.731E+02 9.205E4+01 5.731E+02 1.172E+02
mg021 2441 n 5 1.780E+03 8.781E+02 3.724E+05
6 2 1.025E+03 1.381E+02
2.731E+02 1.025E+03 4.731E+02 1.100E+03 6.731E+02 1.264E+03 8.781E+02 1.443E+03
8.782E+02 1.339E+03 1.073E+03 1.423E+03
2.731E+02 1.339E402 S.731E+02 1.402E+02
mg022 2442 n 5 1.820E+03 8.621E+02 3.305E+05
6 2 1.025E+03 1.046E+02
2.731E+02 1.004E+03 4.731E+02 1.100E+03 6.731E+02 1.264E+03 8.621E+02 1.427E+03
8.622E+02 1.331E+03 9.981E+02 1.381E+03
2.731E+02 1.025E+02 5.731E+02 1.300E402
mg023 2443 n 5 1.830E+03 8.231E+02 3.724E+05
5 2 1.025E+03 1.046E+02
2.731E+02 1.004E+03 5.731E+02 1.172E+03 8.231E+02 1.423E+03 8.232E+02 1.339E+03
1.073E+03 1.423E+03
2.731E+02 1.004E+02 5.731E+02 1.300E+02
mg024 2444 n 5 1.750E+03 9.031E+02 3.724E+05
5 2 1.025E+03 1.172E+02
2.731E+02 1.004E+03 5.731E+02 1.172E+03 9.031E+02 1.423E+03 9.032E+02 1.339E+03
1.073E+03 1.423E+03
2.731E+02 1.172E+02 5.731E+02 1.339E+02
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Thermal Property Data kIWimK] ¢|Jikg K] TI[K] \[Jlkg] p/kg/m‘?l
mg025 2445 n 5 1.760E+03 9.211E+02 3,724E+05
5 2 1.0258+03 1.297E+02
2.7318+02 1.004E+03 5.731E+02 1.172E¢03 8.731E+02 1.423E+03 8.732E+02 1.339E+4+03
1.073E+03 1.423E+03 : '
2.7318+02 1.300E+02 5.731E+02 1.339E+02
mg026 2446 n 5 1.7608+03 S.211E+02 3.724E+05
5 2 1.025E+03 1.423E+02
2.731E+C2 1.004E+03 5.731E+02 1.172E4+03 8.731E+02 LA23E4+03 8.732E+02 1.339E403
1.073E+03 1.423E+03 . ‘
2.731E+02 1.423E4+02 5.731E+02 1.423E+02
mg027 2447 n £ 1.760BE+03 9.211E+02 3.724E+05
5 2 1.025E+03 1.318E+02
2.731E+02 1.004E+03 5.731E+02 1.172E+03 8.731E+02 1.423E+03 8.732E+02 1.339E+03
1.073E+03 1.423E+03 )
2.731E+02 1.297E+02 5.731E+02 1.402E+02
mg028 2448 n 5 1.760E+03 B8.781E+02 3.389E+05
5 2 1.0258+03 1.088E+02
2.731E+02 1.004E+03 5.731E402 1.172E+4+03 8.781E+02 .423E+03 8.782E+02 1.339E+03
1.073E+03 1.423E+03
2.731E4+02 1.046E+02 5.731E+(2 1.300E+02
mg029 2449 n 5 1.750E+03 9.031E4+02 3.724E+05
5 2 1.025E+03 1.464E+02
2.731E+02 1.004E+03 5.731E+02 1.172E+03 9.031E+02 1.464E+03 9.032E+02 1.381E+03
1.073E+03 1.423E+03
2.731E402 1.464E+02 5.731E+02 1.423E+02
mg030 2450 n 5 1.76(3+03 8.331E+02 3.389E+05
5 2 1.025E+03 1.360E+4+02
2.731E+02 1.004E+03 5.731E+02 1.172E+03 8.331E+02 1.423E+03 8.332E+02 1.339E+03
1.073E+03 1.423E+03
2.731E+02 1.329E4+02 5.731E+02 1.381E+02
mg031 2451 n 5 1.820E+03 7.832E+02 3.724E+05
5 2 9.623E+02 1.130E+02
2.7318+02 9.623E+02 5.731E+02 1.1727+03 7.832E+02 .3B1E+03 7.832E+02 1.297E+03
1.073E+03 1.423E+03
2.731E+02 1.088E+02 5.721E+02 1.297E+02
mg032 2452 n 5 1.860E+03 6.231E+02 3.724E+05
5 2 9.623E+02 1.130E+02
2.731E402 9.623E+02 5.731E+02 1.172E+03 8.231E+02 L423E+03 8.232E4+02 1.339E+03
1.073E403 1,423E+03
2.731E+02 1.109E+02 5.731E+02 1.318E+02
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k[W/imK] ‘C {Jikg K| T [K]

AlJIkg) p[kg/m" / Thermal Property Data
' mng033 2453 n 5 1.860E+03 7.731E+02 3.724K+05
5 2 9.623E+02 1.130E+02
2.731E+02 9,.6238+02 5.731E4+02 1.172E+03 7.731E+02 1.381E+03 7.7328+02 1.297E+03
1.9738+03 1.423E+03 '
2.731E+02 1.109E+02 5.731E+02 1.339E+02
mg034 2454 ‘n 5 1.800E+03 8.231E+02 3.724FE+05
5 2 1.025E+03 1.300E+02
2.731E+02 1.004E+03 5.731E+02 1.172E+03 8.231E+02 1.423E+03 232402 1.339E4+03
1.073E4+03 1.423E+03
2.731E+02 1.213E+02 5.731E+02 1.360E+02
mg035 2455 n 5 1.810E+03 8.221E4+02 3.180E+05
7 2 1.021E+03 1.109E+02
2.731E+02 1.004E+03 4.731E+02 1.088E+03 6.731E+0Z 1.300E+03 8.221E+02 1.423E+03 "
8.222E+02 1.339E+03 1.073E+03 1.464E4+03 1.373E+03 1.590E+03
. 2.731E+02 1.088E+02 5.731E+02 1.297E+402
mg036 2456 n 5 1.830E+03 7.931E+02 3.180E+05
6 2 1.046E+03 1.172E+02
2.731E+02 1.029E+03 4.731E+02 1.096E+03 6.731E+02 1.272E+403 7.931E+02 1.393E+03
7.932E+02 1.305E+03 9.981E+02 1.414E+03
2.731E+02 1.130E+02 5.731E+02 1.297E+402
mg037 2457 n 5 1.800E+03 8.731E+02 3.724E+05
5 2 1.025E+03 1.004E+02 :
2.731E+02 1.004E+03 5.731E+02 1.172E+03 8.731E+02 1.443E+03 8.732E+02 1.360E+03
1.073E+03 1.423E+03
2.731E+02 9,623E+01 5.731E+02 1.172E+02
mg038 2458 n 5 1.800E+03 8.182E+02 3.724E+05
5 2 1.025E+03 1.004E+02 ‘
2.731E+02 1.004E+03 5.731E+02 1.172E+03 8.182E+02 1.423E+03 8.182E+02 1.339E+03
1.072E+02 1.423E+03 ‘
2.731E+02 9.832E+01 5.731E+02 1.213E+02
mg039 2459 n 5 1.760E+03 B8.731E+02 3.724E4+05
5 2 9.623E+02 1.213E+02
2.731E+02 9.623E+02 5.731E+02 1.172E+03 8.731E+02 1.443E+03 8.732E+02 1.360E+03
1.073E+03 1.423E+03
2.731E402 1.172E+02 5.731E+02 1.339E+02
mg040 2460  n 5 1.800E+03 8.981E+02 3.724E+05
5 2 1,025E+03 1.339E+02
2.,731E+C2 1.004E+02 5.731E+02 1.172E+03 8.981E+02 1.464E+03 8,982E+02 1.381E+03
1.073E+03 1.423E+03
2.731E+02 1.31BE+02 5.731E+02 1.402F+02
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Thermal Property Data kKIWimK] c¢lJlkg K] T[K] A[Jlkgl pl k.g/mJ /
mg041 2461 a5 1.800E+03 8.731E+02 3.724E+05 -
5 2 9.623E+02 1.300E+02

2.7318402 9.623E+402 5.731E402 1.172E+03 B8.731E+02 1.443E+03 8.732E+02 1.360E+03
1.073E+03 1.423E+03
2.731E+402 1.2348+402 5.731E+02 1.402E+02

mg042 2462 n 5 1.820E+03 B8,.231E+02 3.724E+05
5 2 9.623E+02 1.130E+02 ‘ :

L731E+02 9.623E4+02 5.731E+02 1.172E+03 8.231E+402 1.4028E+03 8.232E+02 1.318E+03

.073E+03 1.423E+03 ‘

.731E402 1.109E+02 5.731E+02 1.318E+02

N =D

mg043 2463 n 5 1.780E+03 8.731E+02 3.724E+05

5 0 1.004E+03 1.297E+02 ‘ |
2.731E+02 1.004F+03 5.731E+02 1.172E+03 8.731E+02 1.423E+03 8.732E+02 1.3398+03
1.073E+03 1.423E+03 : }
mg044 2464 n 5 1.760E+03 8.231E+02 3.724E+05
5 2 1.004E+03 1.188E+02
2.731E+02 1.0048+03 5,731E+02 1.172E+03 B8.231E+02 1.402E+03 8.232E+02 1.318E+03
1.073E+03 1.423E+03
2.731E+02 1.172E402 6.731E+02 1.213E+02
mg045 2465 n 5 1,740BE+03 7.232E+02 3.724E+05
5 2 9.623E+02 9.623E+01 ‘ ‘ ‘
2.731E+02 9.623E+02 5.731E+02 1.172E+03 7.232E+02 1.2978+03 7.232E+02 1.300E+03
1.0738+03 1.423E+03 ‘
2.731E+02 9.623E+01 6.731E+02 1.046E+02
mg046 2466 n 5 1.760E+03 7,731E+02 3.724E+05
5 3 1.004E+03 1.213E+02
2.7316402 1.004E+02 5,731E+02 1.172E+03 7.731E+02 1.339E+03 7.732E+02 1.297E+03
1.073E+03 1.423E+03 ‘
3,231E4+02 1.234E+02 4.731E+02 1.259E+02 6.731E+02 1.276E+02

mg047 2467 n 5 1.740E+03 7.731E+02 3.724E+05 :
5 2 9.623E+02 1.297E+02
2.731E4+02 9.623E4+02 5.731E+02 1.172E+03 7.731E+02 1.339E+03 7.732E+02 1.297E+03
1.073E+03 1.423E+03
3.231E+02 1

L297E+02 4.231E402 1.276E+02

ninvr 2501 n 5 8.000E+03 1.698E+03 2.900E+05
0 0 5.146E+02 1.088E+01 -

fu

.220E+03 1.663E+03 2,900E+05 )
.381E+01 -
L731E+02 5.439E+02
.981E+02 1.883E+01

nican 2502 n 5
2 2 4.602E+02
2.731E+02 4.393E+02
2.982E+02 1.381E+01

N
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kIWimK] c|JlkgK] T([K] X[Jkg] p/kg/m3_/ Thermal Property Data
nicka 2503 n 5 8.890E+03 1.708E+03 3.0%4E+05
5 5 4,393E+02 6.694E+01 ‘ ‘
2.731E+02 4.310B+02 6.211E+02 5.941E+02 6.261E+02 1.866E+03 6.311E+02 5.230E+02
1.708E+03 6.485E+02 ‘
2.731E+02 7.029E+01 4.731E+02 5.648E+01 6.531E+02 4.561E+01 9.:731E+02 %.648E+01
1.708E+03 7.615E+01 '
nich3 2504 - n 5 8.940E+03 1.543E+03 2.900E+05
2 2 3.849E+02 1.300E+01
2.731E+02 3.800E+02 5.731E+02 4.000E+02
2.982E+02 1.300E+01 5.981E+02 1.757E+01 ‘ J \
nicon 2506 n 5 8.890E+03 1.493E+03 2.900E+05
2 11 3.975E+02 2.218E+01
2.731E+02 3.891E+02 5.731E+02 4,310E+02
6.150E+00 1.339E+00 8.150E+00 2.720E+00 1.315E+01 5.021E+00 2.315E+01 9.623E+00
3.315E+01 1.548E+01 4.315E+01 1.883E+01 7.315E+01 2.008E+01 1.732E+02 2.218E+01
2.731E+02 2.218E+01 3.732E+02 2.678E+01 6.731E+02 3.180E+01
nicod 2508 n 5 7.800E+03 1.383E+03 2.900E+05
2 2 4.602E+02 2.100E+01
2.731E+02 4.393E+02 5.731E+02 5.439E+02
3.231E+02 2.100E+01 6.231E+02 2.594E+01

nidur 2510 n .5
2 2 4,351E+02
2.731E+02 4.268E+02
3.231E+02 1.841E+01

.260E+03 1.708E+03 2.900E+05
.841E+01 '
.731E+02 5.021E+02

.231E+02 2.343E+01

[o 2NN S I i e o]

niduh 2512 n 5 8.260E+03 1,708E+03 2.900E+05
2 2 4.351E+02 1.966E+01
2.731E+02 4.268E+02 5.731E+02 5.021E+02
3.231E+02 1.966E+01 6.231E+02 2.469E+01

nid20 2514 n 5 7.920E+03 1.523E+03 2.900E+05
2 2 4.602E+02 2.100E+01
2.731E+02 4.393E+02 5.731E+02 5.439E+02
3.732E+02 2.100E+01 6

.731E+02 2,594E+01

nihsa 2516 n 5 8.800E+03 1.563E+03 2.900E+05
2 2 3.933E+02 9.623E+00
2.982E+02 3.933E+02 5.981E+02 4,351E+02
1

2.731E+02 9.623E+00 1.223E+03 2.594E+01
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: Thermal P“ropertyi)a'ta kIWImK] c(llkgK] TI(K] \Jikg] plkgim’]

1

nihsb 2518 n 5

‘ 9.2408+03 1.593E+03 2.900E+05
4 6 3.807E+02 1.046E+01
2.731B+02 3.800E+02 5.731E+02 4.000E+02 8.231E402 5.104E+02 1.473E403 6.485E+02
2.015E401 8, 410E+00 2.731E+02 1.025E+01 4.731E+02 1.213E+01 7,731E+02 1.632E+01
1.07384+03 2.4695+01 1.323E+03 2.761E+01 ‘
~nihsc 2520 - n 5 8.940E+03 1.543E+03 2.900E+05 '
20 9 3.849E+02 1.046E+01 :
2.Y31E+02 3.800E+02 1.473E+03 6.987E+02 ‘
2.01BE+01 9.623E+00 2.982E+02 1.046E+01 4.731E+02 1.130E+01 7.731E+02 1.548E+01
C8.731E+02 1.799E+01 9.731E+02 2.427E+01 1.073E+03 2.720E+01 1,173E+03 2.887E+01
1:343E+03 3.012E+01 |
nihsd 2522 n 5 7.800E+03 1.393E+03 2.900E+05
2 2 4.519E402 2.100E+01. ' ‘
2.731E4024.393E+02 5.7318402 5.230E+02
+ 2.982E+02 2.100E+01 5.981E4+02 2.594E+01
‘nihsn 2§23 n 5 8.790E+03 1.573E+03 2.900E+05
2 4 3.975E+02 9,665E+00
2,731E402 3.975E+02 5.731E+02 4.812E+02
2.731E+02 1.046E+01 6.731E+02 1.590E+01 9.232E+02 2.050E+01 1.073E+03 2.385E+01
nihsr 2524  n 5 8.220E+03 1.563E+03 2.900E+05
3 . 2 4.393E+02 9.205E+00 , ‘ ‘
2.731E+02 4.268E+02 6.731E+02 4.812E+02 1.563E+03 8.786E+02 ‘ .
2.982E+02 9.079E+00 1.473E+03 '2.887E+01 -
nihsx 2526 n 5 8.230R+03 1.553E+03 2.900E+05
2 3 4.268E+02 8.786E+00
2.731E+02 4.0002+02 5.731E+0Z 4.812E+02 -
2.731E+02 9.414E+00 1.023E403 2.364E+01 1.198E+03 2.741E+01
nih80 2528 n 5 8.740E+03 1.703E+03 2.900E+05
2 2 4.937E+02 3.339E+01 -
2.731E+02 4.393E+02 5.731E+02 5.439E+02
3.231E+02 3.300E+01 6.231E+02 3.800E+01
nillg 2530 n 5 8.580E+C3 1,527E+03 2.900E+05
2 2 4.393B+02 1.213E+01
2.731E+02 4.000E+02 5.731E+02 4.812E+02
2.982E+02 1.213E+01 5.981E+02 1.715E+01
nillr 2532 n 5 8.310E+03 1.597E+03 2.900E+05
2 2 4.602B+02 1.297E+01
2.731E+02 4.393E+02 5.731E+02 5,230E+02
3.732E+02 1.297E+01 6.731E+02 1,799E+01
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k{WimK] c[JikgK] T(K] M\[Jikg] plkg/m’]

Thermal Property Data

nincl 2534 n 5 8.0L08+03 1.390E+C8 2.720E+05
2 2 4.812E+02 1.213E+01 ,
2.731E+02 4.393E+02 5.731E+02 5.858E+02 :
3.231E402 1.213E+01 6.231E+02 1.715E+01
ninc9 2536 n 5°'8,230E4+03 1.573E+03 2.720E+05
11 2 4.000E+02 1.339E+01 ‘ . ,
2.731E+02 4.000E+02 5,731E+02 4.602E+02 7.731E+02 4.979E+02 8.731E+02 5.523E+02
9.232E+02 5.356E+02 9.731E+02 5.523E+02 1.023E+03 6.067E+02 1.073E+03 7.489E+02 .
1.143E+03 9.832E+02 1.203E+03 6.862E+02 1.373E+03 7.448E+02,
2.982E+02 1.339E+01 1.073E+03 2.050E+01
nincn 2538 n 5 8.470E+03 1.663E+03 2.900E+05 '
4 9 4.519E+02 1.423E+01 \ 2 o
2.731E+02 4.393E+02 5,731E+02 5.021E+02 8.731E+02 5.6078+02 1.173E+03 6.485E402 |
4.150E+00 2.900E-01 1,315E+01 1.300E+00 2.315E+01 2.500E+00 4.315E+01 5.439E+00
~ 7.315E+01 9.2058+00 2,731E+02 1.297E+01 4.731E+02 1.611E+01 6.731E+02 1.966E+01
1.048E+03 2.720E+01 ‘ ‘
nincn 2540 n 5 8.300E+03 1.663E+03 2.900E+05
4 - 3 4.519E+02 1.046E+01 v ‘
2.731E+02 4.393E+02 5.731E+02 5.021E+02 8.731E+02 5.607E+02 1.173E+03 6.485E+02
2.731E+02 1.046E+01 7.731E+02 1.883E401l 1.223E+03 2.594E+01
nincw 2542 n 5 8.310E+03 1.663E+03 2.900E+05
2 2 4.393E+02 1,473E+01
2.731E+02 4.393E+02 5.731E+02 5.439E+02
3.231E+02 1.464E+01 6.231E+02 1.966E+01
ninc2 2543 n 5 8.370E+03 1.593E+03 2.900E+05
6 5 4,602E+02 1.300E+01
2.731E+02 4.393E+02 5,731E+02 5.439E+02 7.731E+02 5.565E+02 1.073E+03 7.113R+02
1.173E+03 6.485E+02 1.373E+03 6.485E+02 ,
"2.731E+02 1.172E+01 3,732E+02 1.423E+01 7.731E+02 1.925E+0L1 1.273E+03 3.012E+01
1.473E+03 3.389E+01 ' ‘
nincx 2544 n 5 8.280E+03 1.663E+03 2.900E+05
4 3 4.393E+02 1.423E+01
2.731E+02 4.310E+02 4,731E+02 4.895E+02 9.731E+02 5.941E+02 1.473E+03 8.000E+02
2.731E+02 1,339E+01 6.731E+02 2.259E+01 1.173E+03 3.682E+01
nincé 2545 n 5 8.480E+03 1.623E+03 2.900E+05
2 4 4.561E+02 1.506E+01
2.731E+02 4,393E+02 5.731E+02 5.439E+02
2,.731E+02 1,464E+01 5,731E+02 1.841E+01 7.731E+02 2.218E+01 1.143E+03 2.887E+01
|
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Thermal Property Data : -k [Wim K] cll/kg K| TIK] A[Jlkg) p/kg/m"’/
ninc? 2546 n 5 8,170B+03 1.663E+03 2.900E+05
2 2 4.6028402 1.300E+01 ,
2.731E+02 4.393E+02 5.731E+02 5.439E+02
2.731E+02 1.213E+01 1.173E+03 1.8376+01

L910E+03 1.533E+03 2.500E+05

nin7c 2547 n 5 7
3 2 4,100E+02 1.213E+01 ‘
2.731E+02 4.393E+02 5.731E+02 5.439E+02 1.473E+03 9.121E402
4.832E402 1.213E401 1.498E+03 3.033E+01
nimon 2548 n 5 8.835E+03 1.563E+03 2.845E+05
6 11 4.310E+02 2.594E+01
2.731E+02 4.000E+02 3,032E+02 4.310E+02 3.732E+02 4.414E+02 4.731E+02 4.602E+02
5.731E+02 4.749E+02 1.533E+03 5.314E+02 ‘
4,150E+00 9.205E~01 8.150E+00 2.427E+00 1.315E+01 4.000E+00 2.315E+01 7.531E+00
4,315E8+01 1.381E+01 7.315E+01 1.7158+01 1.732E+02 1.966E+01 2.731E+02 2.176R+01
3.732E+02 2.594E+01 6.731E+02 3.096E+01 1.223E+03 4.686E+01
nimou 2549 n 5 8.835E+03 1.5638+03 2.845E+05
6 2 4,310E+02 1.715E+01 :
2.731E+02 4.000E+02 3.032E+02 4.310E+02 3.732E+02 4.414F+02 4.7315+02 4.602E+02
5.731E+02 4.749E+02 1.533E+03 5.314E+02
2.731E+02 1.548E+01 1.223E+03 4.686E+01
nimld 2550 n 5 8.860E+03 1.523E+03 2.500E+05
‘ 2 2 4.393E+02 2.481E+01
2.731E402 4.000E+02 5.731E+02 4.812E+02
3.231E+02 2.469E+01 6.231E+02 2.971E+01
nimoc 2551 n. 5 8.630E+03 1.58BE+03 2.500E+05
2 2 4.393E+02 2.678E+01
2.731E+02 4,000E+02 5.731E+02 4.812E+02
3.231E+02 2.678E+01 6.231E+02 3.180E+01
nimlh 2552 n 5 8.4808+03 1.553E+03 2.500E4+05
2 2 4.393E402 2.100E+01
2.733E+02 4.000E+02 5.731E+02 4.812E+02
3.231E+02 2.100E+01 6.231E+02 2.594E+01
nimow 2553 n 5 8.630E+03 1.315E+08 2.500E+05
2 2 4.393E4+02 2.678E+01
2.731E+02 4.000E+02 5.731E+02 4.812E+02
3.231E+02 2.678E+01 6

.231E+02 3.180E+01
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kiWmK| c¢lllkg K] T[K]

A lJlkgl

plkg/m’]

Thermal Property Data

nimlk 2554
11 3

1T E3LEA02
47315402

1.073R4+03
1.152E8+02
nimhu 2555
2 2

2.731E+02
3.231E+02
nimkr 2556

] o
< <

2.731E+02
3.2318+02

nimdh 25857
2

2:731E+02

3,732E+02

> o
L

nimlr 2558
2 5
2.731E+02
3.231n+02
1,073E4+03

nimls 2560
. -
<.

N

2.731E+02
3.732E4+02

nim2% 2561
3 3
2.731E+02
3.73284+02

nichr
2
2.7131E+02
3.732E4+02

2562
3

2564

)
£

2.731E+02
3.231E+02

nimnd

N

= Gy S o

A0 BN N

n 5

L2681H02

2.971R 02

CTTORE02
L 150F+02
.300E+01

n 5

L393E402

000E+02

L678E+01

n 5

L393E+02
4.0006+02
L 883E+01

n 5

.393E+02
L000E+02
.594E+01

n 5

L393E+02
L000E+02
.594E+01
L933E+01

n 5

4,393K+02
.000E+02
LO958E401L

n 5

3938402
L268E+02
L623E+00

n 5

.310E+02
.310E+02
.339E+01

n 5

.602E+02
L393E+02
A23E4+01

8.465E403
1.88314+01
2.001E+02
6.731E+02
1.173E+03
2.7131E+02

8.480E+03
2.678E+01
5.731E+02
6.231E+02

.450E+03
.8B83E+01
LI31E+02
L231E+02

8.830E+03
.594E+01
J131E4+02
LT31E+02

[O2E ]

o

8.840E+03
.594E+01
5.731E+02
4.731E+02

N

.360E+03
L966E+01
L731E+02
L731E+02

— o

o

[en}

8.210E+03
9.623E+00
6.981E+02
2736403

—

.360E+03
.623E+00
LL73E403
L131E+02

~ = o ®

L910E+03
LA23E401
5.731E402
6.231E+02

1. 5881403

N

L6A0E+02

LOTOEH02

.B862E+02

7158401

.558E+03

812E+02

.1BOE+01

.593E+03

JB12E402

.385E+01

.000E+00

. B812E+02
.0968£+01

LO73E4+03

BL2E+02
J120E+01

. 503E+03

.B12E+02
LB7TBE+OL

.523E+03

LB812E+02
.678E+01

L643E+03

L527E+02
LB41E+UL

LB23E4H03

LA39E+02
L925E401

g

1.473E+03
LA23E+03

LO3LEF02
CI31E402
L 273E+03
1738403

JI31E402

L223E4+03

LH00E05

4,0004+02 3.7326102 4.5196+02
5,.356R102 9. 731EH02 5. 6908102
7.950E+02
4.142E+01

.500E+05

500E4+05

.000E+00

.500E+05

3.096E+01 8.731E+02 3.473E+01

L500E+05

.900E+05

9.205E+02
3.033E+01

.900E+05

2.648m+01

L900E+05
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— AR
Thermal Property Data k{WimK| c¢lllkg K] TI[K] X[Jlkg! p/kg/m"}
nim’7% 2566 n 5

5 BU350F403 1.663EL03 2,900B405
o 4 4.602E+02 1.,2978+01 ‘ ‘

2.73068402 4.393E+402 5.7318+02 5.439E402

2073LE402 1.300R+01 3,732E+02 1.360E+01 9.731E+02 2.469E+0L 1L.173E+03 2.900E+01,

W

L250E+03 1.638E+03 2.900E+05

.172E401

L731E+02 5.439E+02

L731E+02 1.883E+01 1.173E+03 2.761E+01

nim80 2568 n 5
2 3 4,602E+02
2.731E+02 4,39350+02
3.231E+02 1.130E401

= oo

I3;]

~J

nim8a 2570 n 5 8.170E+03 1.643E+03
2 3 4.000E+02 1.172E4+01

2.731E+02 4.000E+02 5.731E+02 4.812E4+02 ‘

3.231E402 1.130E+01 7.731E+02 1.883E+01 1.173E+03 2.761E+01

O

.900E+05

R

.250E+03 1.623E+03 2.900E+05

nim90 2572 rn 5 8
2 2 4,310B4+02 1.300E+01
2.7318402 4.310E4+02 5.731E+02 5.230E+02
3.732E+02 1.300E+01 1.173E+03 2.761E+01
nim85 2573 n 5 8.060E+03 1.623E403 2.900E+05
‘ 2 4 4,602E+02 1,300E+01 -

2.731E+02 4, 393E+02 5,731E4+02 5.439E+02
2.731E+02 1.,088E+01 5.731E+02 1.590E+01 8.731E+02 2.008£+01 1.073E+03 2,406E+01

Ut

niper 2574 n 5 8.750E+03 1.673E+03 2.900E+05
P 0 4.435E+02 5.774E+01

[e2 N1

2.731E402 4.310E402 6.231E+02 5.941E+02

.990E+03 1.,623E+03 2.900E+05

L1T72E401

731E+02 5.439E+02

731E+02 1.925E+01 1.073E+03 2.301E+01 1,273E+03 2.7618+01

niml5 2575 n 5
2 4 4,602E402
2.731E+02 4.,393E+02
3.231E+02 1.088E4+01

o » -

niren 2576 n 5 8.230E+03 1.523E+03 2.900E+05
3 3 4.393E+02 9.205E+00

.731E+02 5.230E+02 1.523E+03 9.414E+02
JT31E+02 1.423E+01 1.5238+403 3,012E+01

2.731E+02 4.000E+02
2.731E+02 1.004E+01

U~ WO @

niml0 2577 n 5

2 4 4,602E4+02
2.731E+02 4.393E+02
3.231E+02 1.130E+01

.000E+03 1.623E+03 2.900E+05

.130E+01

LI31E402 5.439E+02

LT31E402 1.381E+01 8.731E+02 1.841E+01 1.073E+03 2.176E4+01

oy U= 0

niudm 2578 n 5

2 2 4,393E+02
2.7131E+02 4,000E+02
2.7131E+02 1.088E+01

.050E+03 1.673E+03 2.900E+05
.088E+01

L731E+02 4.812E+402

LJ199E+03 2.552E+01

-

U1~ o

—

jav]
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AR

k{Wim K| ¢(Jlkg K| TIK] A[Jlkg] plkg/m'* ) Thermal Property Data
niwsp‘ZSHO n 5 8,2008+403 LL589EF03 2, 8006405
o 3 4,000E4+02 1.130&401
VQ.731H+02 4.000E402 5,7316402 4.8L2B4+02
2.731EH02 L0109E401 9073164102 21008401 1 1R3EF03 2. 761Lm10)
ni330 2582 n 5 B8.850E+03 1.708E+03 2.900E+05
2 0 4.6028+02 6.06%E+01
2.731E+02 4,310E4+02 6.211E+02 5.941E+02
niall 2584 n 5 8.200E+03 0.000F+00 0.000R+00
2 2 4.602E4+02 1.339E+01
2.131E4+02 4,393E+02 5.731E4+02 5.439E+02
2.9828+02 1.339E+01 5.981E+02 1.841E+01
nial2 2586 n 5 8.250E+03. 0.000E+00 0.000E+00
2 2 4.602B+02 1.339E+01
2.731E+02 4.393E+02 5.721E+02 5.439E+02
3.732E+02 1,339E+01 6.7F1E+02 1 .841E+01
nial3 2588 n 5 7ﬂ950E+03 0.000E+00 O.0COE+00
2 2 4,602E+02 1.297E+01 :
2.731E+02 4.393E+02 5.731E402 5.430E+02
3.732E+02 1,297E+01 6.731E+02 1.799E401
ni%95 2590 n 5 8.8908+03 1.708E+03 3.054E+05
2 6 4.602E+02 6.067E+01
222E+02 4,058E+02 6.281E+02 5.941E+02
3.732E+02 6.067E+01 4.731E+02 5,858E+01 5.731E+02 5.104E+01 6.731E+02 4.686E+01
7.731E+02 5,104E+01 6.731E+02 5.690E+01
nidae 2592 n 5 8.800E+03 1.700E4+03 2.900E+05
2 3 4,602E+02 4.812E+01
2:231E+02 4.000E+02 6.231E+02 5.858E+02
2.731E+02 4,.602E+C1 5.731E+02 2.971E+01 1.173E+03 4.937E+01
cohel 2612 n 5 B.846E+03 1.573E+03 2.500E+05
2 3 3.515E+02 1.464E+01
4.432E+02 3.515E+02 1,423E+03 5.941E+02
4.331E+02 1.464E+01 8.731E+02 2.301E+01 1,333E+03 3.264E4+01
coh2l 2614 n 5 B.300E403 1.623E+03 2.500E+05
3 2 4.226E+02 1.300E+01
2.731E+02 4.000E+02 8.131E+02 5.774E+02 1.473E4+03 7.148R402
8

2.731E+02

1

L172E+01

L131E+02

™o

L029E+01
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Thermal Property Data

[

kiWimK| c¢lllkg Kl TIK] X[J/kg]

pl kg/m" )

cohZ2a 2615
2 i
2.T31E+02
1. 048E+03

coh23 2616

2 3
2UT31E402
2.731E407
8. 7318+02

coh2t 2618

-y ki
pi

2UTRERGD
2.731E4+02

cohZ7 2620
2 !
203 1EEN2
231 B402

coh30 2607
207 3LERN2
VA ERID

~oh31 2624

2 e
200315402
A0731E002
8731 EA02

coh36 2626
- .

2.7 Er02

2.731E402

Q2UT3LERO2

SLOHZEH02

n
4.22068

4.000E

3.064E

n
4,000k
3.9775K
1.2001
211K

n
3,849
3.800K
B.9968

18
4,000k
09756
L. OBRE

I
4. 0008
KINRENA

[

1
4.0008
3.975K
L1
o LT6RE

I
3LHA9E
3LH00K
G000

4. 000F
40008

LoA64r

Iy
4,000k
COTNE
boonar

5

FO2

+02

EOL

5

+02
+02
+01

01

)

+02
102
00

5

02

02
[

5

+02

O
01

[
w

107
02
FO1
01

t 07
t02
+00

107

t0e
t01

00
0
01

8

“

]

fev]

3001403

> 500E+0]

L131EH02
LCRT3E403

L HA0KE+03
L339E4+01
4738403
JI31EA02

L150E+4073
L205E400
LATT3E403
L9 3EF03

J2L0E+03
L4001 01
LAT3ER03
LI3NEH Q2

LAL0EH03
300K 01
AT 3403

VLT3 A02

NANIE!
L200E+40]
LA713E103
731E402

9.0401403

L3T2REA00
ATIEL03
L173E+03

L260E+073
4648401
LATREA03
CYT3ER03

L J0E+03
L0400
LAT3R103
LLT3E403

1

6.

[P

6236403

T4 02
LH98E+01L

L HIT3E+03
L113E+02

CH2TEA0L

LG03EH03

5. 4856402

L636E4+01

LOT3E403

LL1L3E+02

L 381E4+0]

TL573E+03

L113E+02
LL00R+01

643103

7L 48502

LABLEAOL

L663E4+073

LAB85E402
5008401

L HT3E+

A
"

73228402
2.59418401

CHITIEA03

041402
D00E+01

2.500E+05

LoATIEAO3 7, 448E4+02
2.500E405
5.731E+02 1.778E401 7.0731E+02 1

2.5008+05

CS00E405

e}

TUT3TEA0Z LUT799E 01 8UT31ER02 L

ae]

LH500E4+05

2.500E405

5.0731E402 1.736E400 7.7318402 1.

2.500E4+05

2.500E+05

2.500E4+05

L904E101

LO66EA01

Y46E401
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mm

kIWimK] clllkgK] TI[K] AJ[Jkg] p‘[kg/m3l Thérmal Property Data

cokd?2 2632 n 5 8,400E+03 1.573E+03 2.5008+05
2 6 4.000E+02 1.300E+01
2.731E+02 4.268E+02 1.473E+03 7.113E+02 ‘
2.731E+02 1.172E+01 4.731E+02 1.464E+01 5.731E+02 1.700E+01 6.731E+02 1.841E+01
7.731E+02 1.966E+01 B.731E+02 2.176E+01
‘comtm 2634 n 5 8,215E+03 1.553E+03 2.720E+05
2 2 4.351E402 1,.297E+01
2.731E+02 4.000E+02 1.473E+03 7.113E+02
3.732E+02 1.297E+01 1.073E+03 2.427E+01

.215E+03 1.553E+03 2.720E+05
.632E+01

.473E+03 7.113E+02

.131E+02 2.469E+01

comtl 2636 n 5
2 2 4.351E+02
2.731E+02 4.000E+02
3.732E+02 1.632E+01

B I D

.350E+03 1.588E+03 2.500E+05
.297E4+01

.473E+03 7.113E+02

.731E+02 2.301E+01

c0s59 2638 n 5
2 2 4.000E+02
2.731E+02 3.975E+02
3.732E4+02 1.297E+01

O = = @

cosdl 2640 n 5

z 4 4.0008402
2.731E+02 3.975E+02
2.731E+02 1.300E+01

.680E+03 1.560E+03 2.500E+05

.297E+01 : ‘

.473E+03 7.113E+02

.231E+02 1.464E+01 7.731E+02 2.100E+01 9.731E+02 2.301E+01

S o

cov36 2642 n 5

2 2 4.000E+02
2.731E+02 4.000E+02
2.731E+02 1.172E+01

.600E+03 1.573E+03 2.500E+05
.300E+01

.473E+03 7.322E+02

.731E+02 2.100E+01

@ = ©

cowb2 2644 n 5 8.400E+03 1.573E403 2.500E+05
2 7 4.000E+02 2.500E+01
2.731E+02 3.975E+02 1.473E+03 7.113E+02
3.732E+02 2.500E+01 6.731E+02 2.636E+01 9.731E+02 2.845E+01 1.073E+03 2.971E+0L
1.173E403 3.1598+01 1.273E+03 3.431E+01 1.373E+03 4.017E+01 ‘
cowSc 2645 n 5 8.400E+03 1.573E+03 2.500E+05
2 3 4.000E+02 1.966E+01

2.731E+02 3.975E+02
. 3.732E402 1.966E+01

.473E+03 7.113E+02
.7131E402 2.259E+4+01 1.373E+03 2.552E+01

(ol o e o]

cocrw 2646 n 5 8.440E+03 1.573E+03 2.500E+05
2 2 4.000E+02 1.300E+01
2.731E+02 4.000E+02 1.473E+03 7.113E+02
8

2.731E+02 1.172E+01 8.731E+02 2.100E+01
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Thermal Property Data

K (WimK] clikgKl TIK] Aikgi pikgim’]

tiall 2712

3 2
,731E+C2
L731E+02

[SS T S}

tial2 2714
3 4
2.731E+02

3.732E+02

tial3 2716
3 2
2.731E+02
3.732E402

tiald 2718
3 4
2.731E+02
2.731E+02

tials 2720

3. 2
LT31E+02
L131E+02

NN

tih40 2722
3 3
2.731E+02
2.015E+01

tih50 2724
3 2
2.731E+02
2.731E+02

tihb51 2726
3 2
2.731E+02
2.731E+02

tialé 2728
3 2
2.731E+02
2.731E+02

w

(G2 BN V2 BN 2] w

o i

n 5

.439E+02
.230E+02
.414E+00

n 5

.439E+02
L230E+02
.000E+00

n 5

.439E+02
.230E+02
.205E+00

n 5

.439E+02
.230E+02
. 740E+00

n 5

.439E4+02
.230E+02
.159E+00

n 5

.439E+02
.230E+02
L021E+00

n 5

.230E+02
.021E+02
.322E+400

n 5

.230E+02
.021E+02
.360E+00

n S

.230E402
L021E+02
L113E+00

S U Oy D ~N O d D N G (iR &2 Bl e T =Y O\Lﬂ\l-bAl’—‘U'l\C-DAUTUT(Db oy U O D

[andiE O 2SS N =

. 500E+03
. 623E+00
.731E+02
.731E+02

.500E+03
.000E+00
.731E+02
.731E+02

.500E+03
.205E+00
.731E+02
.173E+03

.500E+03
.950E+00
.731E+02
.731E+02

.500E+03
.000E+00
.731E+02
.173E+03

.520E+03
.531E+00
.731E4+02
.731E+02

.600E+03
.531E+00
.731E+02
.731E+02

.600E+03
.694E+00
. 731E+02
.731E4+02

“500E+03
.531E+00
LT31E402
.173E+03

.773E+403

.067E+02
.381E+401

.773E+03

6.067E+02

.151E+01
.773F+03

.067E+02
.925E+01

C773E403

.067E+02
L172E+01

.773E+03

.067E+402
.134E+01

.773E+03

L067E+02
.113E+00

.773E+403

.067E+02
.276E+01

LT73E+03

.067E4+02
.125E+401

LT73E+03

L06TE+02
.966E+01

.800E+05

.173E+03

.800E+05

.773E403
L731E+02

3.800E+05

.TT13E+03

.800E+05

1.773E+03
.731E+02

.B800E+05

1.773E+03

.800E+05

.773E+03
.231E+02

.800E+05

.773E+03

.B00E+05

.773E+03

.800E+05

.773E+03

bl

.531E+02

.531E+02
.653E+01

.531E+02

.531E+02
.485E+01

.531E+02

7.531E+02

J213E+01

.531E+02

.531E+02

.531E+02

1.173E+03 2.218E+01

9.232E4+02 1.966E+01
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k(WimK] c[J/kgK] TIK] \[J/kg]

plkg/m’]

Thermal Property Data

n 5

tial7 2730 ‘ 4.500E+03 1,773E+03 3.800E+05
3 3 5.230E+02 8.000E+00
2.731E+02 5.021E+02 5.731E+02 6.067E+02 1.773E+03 7.531E+02
3.732E+02 7.950E+00 8.731E+02 1.590E+01 1.173E+03 2.155E+01
tiall 2732 n 5 4.500E+03 1.773E+03 3.800E+05
3 2 5.230E+02 7.531E+00
2.731E+02 5.021E+02 5.731E+02 6.067E+02 1.773E+03 7.531E+02
2.731E+02 7.112E+00 8.731E+02 1.381E+01
£ti155 2734 n 5 4,%00E+03 1.773E+03 3.B800E+05
3 3 5.439E+02 8.000E+00
2.731E+02 5.230E+02 5.731E+02 6.067E+02 1.773E+03 7.531E+02
2.731E+02 7.950E400 6.731E+02 1.130E+01 8.731E+02 1.464E+01
tial2 2736 n 5 4.480E+03 1.773E+03 3.800E+05
3 2 5.439E+02 7.113E+00 ‘
2.731E+02 5.230/3+02 5.731E+02 6.067E+02 1.773E+03 7.531E+02
2.731E+02 6.4853+00 7,731E+02 1.318E+01
£1555 2738 “ 5 4.600E+03 1,773E+03 3.800E+05
3 2 5.021E+02 7.950E+00
2.731E+02 4.812E+02 5.731E+02 5.858E+02 1.773E+03 7.322E+02
2.731E+02 7.740E+00 8.731E+02 1.360E+01
tial3 2740 n 5 4.450E+03 1.813E+03 3.800E+05
6 6 5.230E+02 7.113E+00
2.231E+02 5.021E+02 3,732E+02 5.607E+02 5.731E+02 6.150E+02 7.731E+02 6.694E+02
9.731E+02 7.908E+02 1.173E+03 9,288E+02
1.732E+02 5.648E+00 2.731%+02 6.904E+00 4.731E+02 8.996E+00 6.731E+02 1.192E+01
8,731E+02 1.506E+0) 9.731E+02 1.715E+01
tials 2742 n 5 4.370E+03 1.773E+03 3.800E+05
3 2 5.439E+02 5.858E+00
2.731E+02 5.230E+02 5.731E+02 6.067E+02 1.773E+03 7.531E+02
2.731E+02 5.774E+00 7.731E+02 1.192E+01
ti150 2744 n 5 4.600E+03 1,773E+03 3.800E+05
8 2 5.439E+02 1.590E+01
2.731E+02 5.439E+02 3.732E+02 5.523E+02 4.731E+02 5.648E+02 5.731E+02 5.941E+02
6.731E+02 6.402E+02 7.731E+02 6.904E+02 8.731E+02 7.615E+02 9.731E+02 8.452E+02
2.731E+02 1.548E+01 9.232E+02 1.700E+01 ‘
tiald 2746 n 5 4,600E+03 1.773E+03 3.800E+05
3 2 5.230E+02 1.632E+01
2.731E+02 5.02.E+02 5.731E+02 6.067E+02 1.773E+03 7.531E+02
3.732E+02 1.632E+01 8.731E+02 1.632E+01
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Thermal Property Data k{WimK] cllikgK] TI[K] \[Jkg] plkg/m3}
ti1d40 2748 n 5 4,600E4+03 1.773E+03 3.800E+05
3 4 %, 230B+02 1.172E401
2.731E+02 5.021E+02 5.731E+02 6.067E402 1.773E+03 7.531E+02
2.731E402 1.172E+01 4.731E+02 1.297E+01 6.731E+02 1.464E+01 8.731E+02 1.700E+01
£1100 2750 n 5 4.580E+03 1.773E+03 3.800E+05
3 2 5,230E+02 1.088E+01 ‘ : :
2.731E+02 5.021E+02 5.731E+02 6.067E+02 1.773E+03 7.531E+02
2.731E+02 1.067E+01 6.731E+02 1.464E+01 8.231E+02 1.695E+01
tial8 2752 n 5 4,500%+03 1.773E+C3 3.800E+05
3 2 5.230E+02 7.531E+00 :
2.731E+02 5.021E+02 5.731E+02 6.067E+02 1.773E+03 7.531E+02
3.732E+02 7.531E+00 1.173E+03 2.176E+01
tiald 2754 n 5 4.600E+03 1.773E+03 3.800E+05
3 3 5.230E+02 9.205E+00
2.731E+02 5.021E+02 5.731E+02 6.067E+02 1.773E+03 7.531E+02
2.731E+02- 8,996E+00 6.731E+02 1.360E+01 1.073E+03 2.029E+01
tih6% 2756 n 5 4.680E+03 1.773FR+03 3.800E+05
3 2 5.230E+02 7.531E+00
2.731E+02 5.021E+02 5.731E+02 6.067E+02 1.773E+03 7.531E+02
2.731E+02 7.322E+00 6.731E+02 1.125E+01
Lih60 2758 n 5 4.650E+03 1.773E+03 3.800E+05
k! 2 5.230E+02 7.531E+00
2.731E+02 5.021E+02 5.731E402 6.067E+02 1.773E+03 7.531E+02
2,71318402 7.113E+400 6.731E+02 1.213E+01
tih55 2760 n 5 4.760E+03 1.7738+03 3.800E+05
3 2 5.230E+02 7.531E+00 :
2.731E+02 5.021E+02 5.731E+02 6.067E+02 1.773E+03 7.531E+02
2.731E+02 7.113E+00 6.731E+02 1.,213E+01
Li680 2762 n, 5 4,840E+03 1.773E+03 3.800E+05
3 2 4.812E+02 7.113E+400
2.131E402 4.602E+02 5.731E+02 5.648E+02 1.773E+03 7.113E+02
2.731E4+02 6.904E+00 7.731E+02 1.360E+01
Li679 2764 n 5 4.840E+03 1.773E+03 3.800E+05
3 2 4,812E+02 6.694FE+00
2.731E4+02 4.602E+02 5.731E+02 5.648E4+02 1.773E+03 7.113E+402
2.731E402 6.48SE+00 7.731E+02 1.300E+01
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kIWimK]

¢ lJ/kg K|

T K]

AlJkgl

p/kg/ntﬂ

T'hermal Property Data

tivlh 2766

9 4
.000E+00
1328402
L23LEA02
CT32E4+02

= O

—~

9 2
0,C00E+00
1.7328402
9. 232E+02
27318402

—_

ialo 2770
16
27RO

4L 731E402
9,731E+02

gci01 3001
3 3

2. 7318402
3.981E402

gci02 3002
3 3
2.731E+02
3.981E+02

gci03 3003
4 5
2.7131E+02
3.732E402
1.173E+03

geida 3004
4 5
2.731E402
3.732E+02

1.173FE+03

gei0s 3005
4 5
2.731E+02
2. TH1E402
1.173E+03

ivid 2768

SN

2]

n 5
L2T2E402
L000E+00
LH19E+ROZ
LBLIEY02

5 2 T6E+00

n 5
L2T2EA02

.000E+00

CHTORH02

LB62E+02
LH531E+00
n 5
L230E+02
LO21E+02
L958E+00
.B841E+FQL

.n 5
L602E4+02
LA35EH02
.104E+Q)
n o)
L60Z2E4+02

4.435E+02

S D

jaed

(€2

3

.196E+0]
n 5

LH02E402
LA35EH02
.393K401
LA27E401

n 5
6025402

LA35E402
L021E+01
.594E+01

n 5
L 602E+02
L435E+02
L B58E401
.096E+01

= o

AR RN

Y

LCRESCRNGINS s

9

(s R S

.800E+03
L.000E+00

C315E401

L9B2E+02
J131E+02

L100E+03
L950E400
L315E+01
L23E+02

L131E402

.600E+03
2056400
C131E402
L231E4+02
.073E+03

CLY0E+073
LO21EB101
C132E402
CTRA02

L1Y90RE+03
L113E401
1328402
L7131E+02

.190E+03
L000E+01
LT32E402
LI31E+02

L190E+03
LO021E401
1321402
LT31E+02

.190E+03
.858E+01
L132E402
LT31E4+02

1.

4.0008+01
L9374+ 02

TT3E403

.000E+01
226402

L192E401

JTI3ER03

L 364E101
CTI3EA03
L06TEA07
L2TREAO0L
LO8TE401

CA3E403

93702
L268EEND]

LAT3E403

L937E402
L356E401

L4T73E+03
L 6B6E402

.B49E+01

L473E4+03

4.686E+02

L 3106401

4736403

L937E+02
L602E401

6.

~

rJ

=

~

6.
L1302

LB00FHDS

3151401
132EH02

T3LEAQ2

LBO0EH0Y

3158401
LO9B2E402

LBOOEI0Y
TR0 3
13102
120140

TR0
S 98100

L1204 05

JI3LEA02
L 981E402

LI20E405
CI31EA402
LT31E4+02
L120E4+05
I3 02

CT3TEAHQ2

LT20E+09

T131E+02

2.3001002 1.,23281000

¢

G

4

[0
LOHE 0L

6.
4.

RN

HO7E02

NRTRIDERD

L3002

RV A OR S VO

O30
LAR3E01

360102
COYHEAROD

160802

LA3SEHC

y,3608+02
264101

360K4+02

360K+02
4358101

A TTEI0D

9, 2320102

Lo23apon
332800

¢

LT3LER0R

¢

JI3LERO2
9. 131LE102

97310402
9.731E402

9.731Rt02
9,731t 02

1

i
D

I

3

1
)

1.

.
20020m100

7.
3y

’,
¢,

GH2102
HOOp 02

S Greol

LOBIRH02
CABTEHOD

/00K 101

G50kt 02

95610
3001101

450102
6RO

TOPAZ2D
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Thermal Froperty Data kIWimK] c¢llkg K] T[K] M[]llkgl p/kg/m"/

qoile 3006 n 5 7.190E+03 1.473E+03 2.720E+05
4 5 4.602E+02 6.694E+01
2.13NEH02 4.435E4+02 3, 7328402 4.686E+02 6.731E4+02 6.360F+02 9,73184+02 7,9508+02
3.132E402 6.694E401 5. 7316402 5.356E401 7.731E402 4, L00E+01 9.731E+02 3. 515E401
1 1736403 201766401 ‘ ‘

U Ly Oy

LT20E+05

gcl07 3007 n 5 7.190E+03 1.473E+03 2
4 5 4.602E+02 7.,950E+01
SUT3TEH02 4,4358402 37328402 4.686E+02 6.731E4+02 6.360E+02 9.731E+02 7,.950E+02

3.732E402 80338401
1.173E403 3.2648+01

LC131E+02 05

o

T74E+01 7.731E402 4.5196+01 9.731E+02 3.8008+01

ind0l 3021 n 5 7.430E+03 1.393E+03 2.7208+05
3 3 4.602E402 3.300E401
DUU3IEA02 4, 4358402 3.732E402 4.686E+02 6.731E+02 6.360E+02 9.731E+02 7.950E+02
3.732B402 3.006E+01 9.731E402 1,B41E+01

2.731E4+02 3, 3056401

LnddN2 3022 n TO7.200E403 1,423E+03 2.720E+05
0 G 4.60284C2 3.305E+01
ind03 3023 n 5 7.200E403 1.423E403 2,720E+05

0 0 4.602E+02 2.887E+01

incth 3026 n 5 7.2008403 1.393E+03 2.720E+4+05
4 3 4.602E+02 3.800B+01
SUTILEA0Z 4.435E402 3.732E102 4.686R4+02 6.731E402 6.360E+02 9.731E+02 7.950E+02

3TI2ER0Z 3L 933E+01 7.731E402 2.971E401 1.273E+03

Do

L594E401

L200E+03 1,393E+03 2.,720E+05

inepbh 3027 n 57
4 2 4.602E+02 3.800E+01
SUT31ER02 4.435E+02 3.732E+02 4.686E+02 6.7318+02 6.360E402 9.731E+02 7.95084+02
TTR2EA02 3.891E4+01 1.173E+03 1, 883E+0]
kovar 3031 n 5 7.700E+03 1.453E+03 2.720E405
7 2 4,.602E+02 1.4231+01

CLUTRIEAOD 4L 435402
1.041E+4073 6,895E403
TLA3TEN02 1.4231401

1328402
L04AE+03
L1T73E403

D

L686E+02 6.731E402 6.360E+02 1.036E+03 8.033E+402
.858E+02 1.473E+03 6.276E+02
.100E+01

—=es g e O
[S2 IR

3]

innir 3032 n 5 7.300E+03 1.503E+03
Y 0 4.602E402 3.975E+01

SUT31LEA02 4.435w+02 3.732E+402 4.686E+02 6.731E+02 6.360L+02 1.036E+03 B8.033E+02

LL04LEF03 6. 895E+03 1.046E+03 5,858E+02 1.473E+03 6.276E+02

jal)

T720E405

‘nnr3 307373 n - 5 7.400E4+03 L.5038+03 2.720FR+05
0 0 4.6026402 3,933E+01
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k[WimK| c[Jlkg K] T K] A S kg] p[kg/m"*/ ‘ Thermal Property Data
innrd 3034 n 5 7.400E+03 1.4736403 2.720840%
0 0 5,021E402 3.800E+01
innrd 3035 n 5 7.410E403 1.503E+03 2.720B+05
0 0 4.602E+02 1.339E+01
inmal 3036 n 5 7.200E+03 0,000E+00 0.000E+00
0 0 5.272E+02 5.104E+01
inwrt 3037 n 5 7.700E+03 1.7736+03 2,7208+05
7 3 4.602E402 5,358E+01 -
2.731E402 4.435E402 3.732E+02 4.686E+02 6.7311+02 6.360E+02 1.0361103 €.03301 0
1.041E+403 6.895E+03 1,046E+03 5.858E+02 1.473E+03 6.276E+02
2.731E+02 6.,0256+01 3.732E+02 5.648R+01 7.731E+02 3.9758+01
innit 3041 n 5 7.200E403 1.448E+03 2,720E+05
0 0 4.602E+02 4.602E+01
stall 3101 n S 7.750E+03 1.723E+03 2.720E+05
9 6 5.021E+02 4.000E+01
2.551E+02 5.021E+02 4.771E+02 5.188E+02 7.001E+02 6.192E+02 0.2116402 7.531K107
1.036E+03 8.00CE+02 1,041E+03 6.895E+03 1,046E+03 6.276E+02 1.144K403 5. 8581102
1.367E+03 6.067E+02
2.551E+02 4.310E+01 4.771E+02 4.226E+01 7.001E+02 3.8625+01 9,211E400 3.2201101

[AS -

1.,061E+03 2.594E+01 1.144E+03 2,699E+01

stalc 3106 n S 7.830E+03 1.7238+03 2.720E+05
0 0 4.602E+02 4,602E+01

.830E+03 1,773E+03

Sstefe 3111 n 57 2.720E+05
7 2 4.6028+02 4,.602E+401
2,731E+02 4.4778+02 6.731E+02 6.067E+02 7.731E+02 6.778E+02 9,951E+02 9, 205K+02
1.000E+03 7.071E+03 1.005E+03 6.694R+02 1.2738+03 6.485E+02
2,911E+02 4.561E+01 3,732E402 4,4778+01
stcar 3116 n 5 7.860E+03 1,809E+03 2.7208+05
10 4 4,602E+02 7.113E+01
2.731E+02 4.393E+02 3.481E+02 5.021E+02 4,731E+02 5.6486+02 6.7310+02 6.2760102
8.731E+02 7.113E+402 9.731E+02 8.000E+02 1.036E+03 8.0008102 1.041K102 6.89511023
1.046E+03 7,029E+02 1.223FE+03 6.694E+02
2,001E+02 B.159E+01 2.982E+02 7.113E+01 1,073E103 }?AQOOI‘ZHO] T.5730+03 3. 1381101

sthsp 3121 n 5 8,2008+03 1.773E+03 2.720E+05
0 0 4.602E402 3.556E+01

ststd 3126 n 5 7.700E+03 1.7238+03 2.720E+095
0 0 5.021E+02 1.632E+01
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“Thermal Property Data

kIWImK| ¢[Jlkg Kl T IK] N\[JIkg)

plkgim’]

ststd 3131
3 3
207302
2073102

st 304 3133
2 0
2007

7L 3Nl 00
Y ESI RN

sU347 4135
K 1
0.000K+00
47302
0.000K+00
AL 3HIE01
IR BRI

stat] 314]
3 I
SRR RUR N M
VA S RUR RPN

stsda 41406
IS N DR B
R R R ROR N DS

N Y

L0202
LBLaE 00
CIBLEAD

n )

L0202
LO21ma 02
L 904E4100
L7610

1 5

L6020 G2
L0001+00

Blar+02

L000E00
LOSTERO0
590401

I b

60202
L0000

238500

n Y

OO0
LO02EA 02
L1001 01

n Y

LO028RY 02
L OO0
CHATE 02
R DR O

n Y

CO02ET 0N
9N 0
LOHZH0 ]

n Y

00K 02
LLAN0R 02
CA6AE 0]

t
!
6
!

—

P

4,

O00RI03
AGAET 0]
JI3TEN QR
1302

L9201 03
SAGAETT0
YACS RURE M
CTAZKA02
AR 02

LO20KH03

LA6AE 0]

L3THEH0]
(

yPATEAOR

50400
L3THEE01
STRIRA0

CTHOREOR
CH00E 0L
VI3 EE02
VAR B DR B

150103
L0001
SRR 02
cee A0

60002
100K O
RIRPS DR

RN IOR V!

LBOOREO3
LBOOKE0)
SIS0
St ow

LIH01IE0 %
SAGAKTOL

SO0y

VR URN P

1

[N

“

2o

4.

1.

{

~

‘.

~

~

‘.

¢

—~

|

(']

‘.

o

L6734 03

J32EA02
1341401

LO73E03
LOA8EA402
LO88EA0L
LH99E4 01
COREA03
0001101

LHOLEH02
LA4391-01

75318100
2L 6368101

JTTREA03

JA13mE02
88715401

SAA3EE03

7o 3EA02

L900K4+01

L7034 03

322002

3.933K4 01

67303

360102

303898101

T3 03

L2O0HEE02

202591101

<
2N

T20E4+05

CHT3EF03 7,113+ 02

PI3E03 2.,80315+01

208405
JI31EA02 1.339R+01 3.732Et02 1

JT20ET0S

CA32B102 303008402 2.731E402 4
CHT3EF03 71138102

C3LOREA0T 9.205E-01 2.3158+01 2
1326402 13008401 3.732E402 1
L3033 207208100 15738403 2
JT20EA05

CT3NEA02 9.623K402

1208405

208405

LOBLER02 6,.904E+03 9,031E402 6,

LT20E405

JI20E1005

LHT3EAG3 31808401

6328401

ATTEAO2
1766400

LA64E+01
.900R+01

694R+02
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plhg/m’|

kIWImK| c¢lllkg K]

T [K]

A IJ kg

Thermal Property Data

stph7 3176
10 3
.132E+02
182E+02
L.073E+03
LT32E402

stuhs 3181
0 0

5199 3186
0 6
2,931E+02
7.731E+02

ssc01 3201
0 0

ssc02 3202

ssc09 3209
sscl0 3210
0

sgcll 3211
0 0

3.
3.
.314E+02
.100E+02
.700E+01

o

[~

(@]

e

n 5
300E+02
389E+02

n 5

LA477E+02

n 5

.021E+02
.351E+01
.941E+01

n 5

.602E+02

n 5

.602E+02

n 5

.602E+02

n 5

. 602E+02

n 5

.021E+02

n 5

.021E+02

n 5

.021E+02

n 5

602E+02

n 5

L021E+02

n 5

021E+02

n 5

.858E+02

~N - o oY

.600E+03
L700E+01
.481E+02
.6BLE+02
L373E+03
J131E4+02

7.840E+03
1T4E+01

O w2

@

B800E+03

.339E+01
L7132E+02
131E+02

.150E+Q3
.339E+01

.030E+03
.548E+01

.960E+03
.966E+01

.040E+03
.100E+01

750E+03
.301E+01

.720E+03
.900E+01

.5L0E+C3
.096E+01

.610E+03
.500E+01

.530E+03
176E+01

.730E+03
.883E+01

.680E+03
TL5E4+01

1,

3,
L 025E+02
L 268E+02
L176E+01

TN B

T73E+03

724E+02

.773E+03

.000E+00

.452E+01

2.117E+01

.548E+03

.623E+03

.598E+03

L733E+03

.673E+03

.793E4+03

.7T53E+03

1738403

.773E+03

.643E+03

L7338+03

a4

A

n

[\el

™

J120E+05

981E+02
L281E+02

L323E+403

. 720E+05

.000E+00

J131E402

.720E+05

LT20E405

LT20E405

L120E+05

JT20E405

JT20E+05

LT120E+405

.720E+05

JT120E4+05

LT720E405

.720E405

L096RHF02 /L 531E402 35566402
CH23E+02 9. 731E402 4.,8535+02

3056401

LH569E+01 5.731E+02 1.686K01

TOPAZ2D
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woal

" ' .
Thermal Property Data | ‘ CkIWimK] c(Jikg K] T (K] MJlkgl  plhgim®]

sscla 3212 n 5 7.750E403 1,673E+03 «£,720E+05

0 0 5.021E+402 1.611E+01
sscl3 3213  n 5 7.730E403 1.673E+03 2,720E+05
0 0 5.021E+02 1.423E+01

s

cnisa 3312 n 5 8.000E+03 1.573E+03 0,000E+00
0 0 4.3938402 2.343E+01

be96a 3501 n 5 1.840E+03 1.473E+03 1,300E+06
9 7 1.799E+03 1.423E+02
0.000E+00 0.000E+00 7.,315E+01 8.000E+01 9,815E+01 1.883E+02 2.231E+02 1.423E+03
2.731E+02 1,715E+03 3,732E+02 2.134E+03 4,731E+02 2.364E+03 6.7310+02 2.699E+03
1.473E+03 3.515E+03
3.2318+402 1,423E+02 3.732E402 1.207E+02 4.731E+02 1.130E+02 5.731E+02 1.0258+02
6.731E+02 9 1.273E+03 %,858E+01 1.473E+03 5,021E+01

. 623E+01

bed6h 3502 n 5 1.840E+03 1.473E+03 1.300E+06

: 9 8 1.799E+03 1,757E+02
0.000E+00 0.000E+0CG 7.315E+01 8,000E+01 9.815E+01 1.883E+02 2.231E+02 1.423E+03
2.731E+02 1,715E+03 3.732E+02 2.134E+03 4,7318402 2.364E+03 6.731E+02 2.699E+03
1.473E+03 3.515E+03
3.231E402 1,7578+402 3.7328+02 1.590E+02 4.731E+02 1.339E+02 5.7316+02 1.192E+02
H.731E+02 1.109E+02 9.731E+02 B8.786E+01 1.273E+03 5.858E+01 1.473E+03 5.021E+01
be98a 3503 n 5 1.823E+03 1.473E+03 1,300E+06
9 6 1.799E+03 1.339E+02 .
0.000E+00 0.000E+00 7.315E+01 8.000E+01 9.815E+01 1.883E4+02 2.231E+02 1.423E+03
2 7318402 1,7158+03 3.732E+02 2.134E+03 4.731E+02 2.364E+03 6.731E+02 2.699E+03
1.473E+03 3.515E+03 ‘
3.231E402 1,339E+02 3.732E+02 1.234E+02 4,7318+02 1.130E+02 5.731E+02 1.046E+02
1,273E403 5.858E+01 1.473E403 5,021E+01
be98h 3504 n 5 1.823E+03 1.473E+03 1.300E+06
9 7 1.799E403 1.590E+02
0.000E+00 0.000E+00 7.315E+01 8.000E+01 9.815E+01 1.883E+02 2.231E+02 1.423E+03
2.731E402 1,7158+03 3,732E+02 2.134E+03 4,731E+02 2.364E+03 6.7318+02 2.699E+03
1.,473E+03 3.515E+03
3.2316+02 1.590E+402 3.732E+02 1.423E+02 4,731E+02 1,234E+02 5.731E+02 1,130E+02
6.731E+02 1,025E+02 1.273E+03 5.858E+01 1.473E+03 5.021E+01
bed95 3505 n 5 1.840E+03 1,473F4+03 1.300E+06
11 b 1.841E+03 1.548E+02
0.000E+00 0,000E+00 7.315E+01 8.000E+01 9,815E+01 1.883E+02 1.732E+02 8.996E+02
2.231E402 1.3398+03 2.731E+02 1.6958+03 3,231E+02 1.987E+03 3,7326+02 2.134E+03
4.731E+02 2.364E+03 6,731E+02 2.699E+03 1.473E+03 3.515E+03
3.231E402 1.548E+402 3,732E+02 1.381E402 4.731RE+02 1.213E+02 6.731E+02 1.004E+02
Lo2736+03 5.858E+01 1.473E+03 5,0218+01
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kIWimK| clJikgKl TIKI NJlkgl plkgim’] : Thermal Property Data

pbant 3601 f 5 1.096E+04
0 0 1.339E+02 2.971E+01

o

L631E+H02 2.3858+04

pbabh 3602 n 5 070E+04 5

5 1. 631E+02
0 0 1.339E+02 2.699E+01

ja)

. 3858404

soldl 3611 n 5 8.690E+03 4,581E+02 4,000E+04

¢ 0 2.385E+02 5.690E+01
sold2 3612 n 5 8.500E+03 4.522E+02 6.485E+04
4 3 1.966E+02 5.021E+01

2.982E+02 1,975E+02 4.551E+02 1.9756+02 4,5526+02 2.0216+02 2,016E+03 2.0218402

sold4 3613 n 5 8.890E+03 4.531E+02 5.690E+04
0 0 2.134E+02 4.602E+01
sold3 3614 n 5 9.200E+03 4,.591E+02 4.853E+04
0 0 2.301E+02 4.728E+01
moati 3671 n 5 1.020E+04 2.883E+03 2,720E+05
9 3 2.552E+02 1.172E402
3.732E+402 2.678E+02 7.731E402 2.761E+02 9,731E+02 2.8248+02 1, 173E+03 2,900E+02
’ 1.4738+03 3,138E+02 1,773E+03 3.452E+02 2,0736+03 3.8078+02 2.273R+03 4.1008+02
2.673E+03 4.7286E402 ‘
' © 2.931E+02 1.180E+02 1.163E+03 1.067E+02 2.6731403 6.694E+01

moafe 2672 n 5 1.020E+04 2.873E+03 2,720E105
4 3 2.761E+02 1.381E+01
2.731E+02 2.761E+02 7.731E+02 2.385E402 1.473E+03 3.138E+02 2,873R+03 5, 5236407
2.731E+02 1.381E+02 1,073E+03 1.1726+02 2,773E+03 8.,7868+01

mow30 3673 n 5 9.940E+03 2.8738+03 2,500E+05
7 4 2.008E+02 1.230E+02
4,731E+02 2.008E+02 6.731E+02 2.155E+02 1.073E+03 2.4896+02 1.,4738+03 2.9008+02
1.973E+03 3.598E+02 2.4738+03 4.372E+02 2,873E+03 5.104E+02
3.732E+02 1 1.1738403 B8.117E4+01 2.273E+03 4,393E+01 2,7736+03 3,849E+01

L230E+02

nhtaw 3681 n 5
2 2 2.008E+02
2.731E+02 2.008E+02
2.7318+02 4.477E401

LOT0E+04
LATIEAOL
L673E+03 3,515K+02
LO73EH03 6.694E4+01

hel

LO73E+03

he)

L301EH05

DI MDD =

<))

nbtiz 3682 n 5 7.770E4+03 2.673E+03 2.7208+05
4 2 2.552E402 2.9006+401
20131E402 2,.531E+02 1.,173E403 3.414E4+02 1,7738403 4.142E4+02 2,5735+03 5. 188E+02

ReA

2. 731E+02

ja]

L900R+01 . 648K+01

%3

LOT3EH03
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Thermal Property Data

kIWImK| c|likgKl T[K] M)Jikgl plhgim’]

nbtab 3683
2 4

2, 7131E+02
2.731E+02

nbwmo 3684

6 3
.731E+02
.273%4+03
L131E+02

Nt

(3

pustd 3701
9 4
1.732E+02
7.731E+02
9,731E+02
1.,732E+02

silva 3751

0 0
talOw 3781
5 3

5.231E+02
2.873E+03
4.231E+02

tanbl 3782

4 4
2,731E+02
2.731E+02

tacuz 3783

4 4
2.721E4+02
2.731E+02

tanbv 3784

5 4
2.731E+02
2.473E+03
2.731E402

tawhf 3785

4 3
2.731E+02
2,.731E+02

n 5

2,5008+02

N

D NN

N W e e

0N =

=

N @ = =

O O

.

500E+02
477E+01

n 5

LA69E4+02
A469E+02

226E+02
021E+01

n 5

.339E+02
L213E+02
L15T7E+02
.800E+02
.439E+00

n 5

.500E+02

n 5

.300E+02
.339E+02
.364R+02
.356E+01

n 5

.381E+02
.381E+02
.498E+01

n 5

.381E+02
J381E+02
.000E+01

n 5

130E+02
.130E+02
.912E+02
J120E+01

n 5

. 205E+01
205E+01
.058E+01

9.000E+03
4,.477E4+01
2.673E+03
5.731E+02

=N O WU,

IR

(€ LN - Ny =

R

N = DS

.600E+03
.021E+01
JI31E+02

673E+03
173E+03

HT5E404
.000E+00
731E+02
L231E+02

f731E+02

.050E+04
3.598E+02

.696E+04
.439E+01
273E+03

TT3E4+03

.650E+04
5S519E+01
.131E+02
.731E+02

LE6BE+04
000E+01
.273E+03
L273E+03

.155E+04
2.720E+01
L131E+02

.273E+03

.695R+04
.058E+01
.073E+03
L2T3E403

2,673E84+03

3.800E+02
5.983E+01

Do

L673E+03

678E+02
L97CE+02
L234E401

DR

[ee]

631E+02

1.300E+02
2.887E+02

6.,694E400

1.153E+03

3.348E+03
1.757E+02
6.987E+01

3.173E+03

—

464E+02
L812E+01

=N

3.173E+03

LA23R+02
LL46RE+01

oy

L

2.473E403

3]

.120E+402

ey

L602E+01

3.256E+03

1.297E+02
LT103E4+01

[ev]

7.

O8]

2

.500E+05

T31E+02

500E+05

473E+03

V373E+03

. 786E+03

T32E+02
L131E+02

JI32E402

.046R405

J115E+05
.1T73E4+03

.873E+03

.100E+05

JI31E+02

L131E+02

LT00E405

L273E+03
L073E+03

.100E+05

L273E+03

.873E+03

L100E4+05

JTT3E403
T73E4+03

o

694E+01

L096E+02

L699m+01

L 339E+02
. 506E+02

.000E+00

.008E+02

.950E+01

527E+02
LA439E401

L157E+02
L150E401

.058E+02

565E401

.T100E+02
. 372E401

B73E+03

5.731E+02
L232E+02

731E+02

L273E+03

3.173E+03
2738403

.173E+03
.673E+03

.T713E+03

L473E4+03

2 1136403

7,

.067E+01

908E+01

598E+02

.548E+02
.100E+02

. 925E+01

197E+02 {

. 799E+02
.694E+01

176E+02
.569E+01

.858E+02

e

.343E+4+02
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k{WimK| «[Jikg K] T [K] \[Jlkgl plkgim?) Thermal Property Data
w2hre 3801 n BT 0RO 357303 1. 841110,
2 2L A30RF02 6L ARSI O

22,9824 00 1T ,0339E402 2,06 73403 2,100m102
TUOT3ET03 6,480 DU 73003 6,276k 01

wnicu 3805 0 ST G70RI04 3L TR0 L BRIRI0Y
2 41 3301100 . 740110
2UT3IER02 1, 3398102 3.0 103 L8B3 07
DLUTATER02 T 7408101 B 7R1RI00 1022101 1L 17303 T, 2BORI0)

mulby 3831 " H 1L OS50KE04 T AR 02 6. 2761104
# 5 LAGAEE02 1, 0468100 } ‘
209828400 CAABEN02 4 73T ER0 LRI TEE02 5 03T T 700R 02 9 AT TN OS 2L 0TS0
9.4121K+02 BOZRE0L 1L 0A8KA03 1 R02E402 10488003 1665102 1,2738103 1, 6056407
2.98264002 COBBEAOY 3L 702 1L 38R0 SUUSTEROD DU LAARI0T L0 00 DL 66k 0]
T L730402 4, 000m401

ul Omoe 38&;“? 1 HOTLT25K04 T U S2ERA03 6. 2760104
2 31,339E402 1.4641+01

FOTATEF02 1,330 02 9, 73 1TEH02 1. 7006102
201302 L1 2EM0L 60731800 20 9A3E0T 1. 073103 3, 800m1 01

ml8zr 38373 n 5 104108004 15226403 8.,0001104
& 4 17008402 1.088K101
2U73TE02 1.7008407 9.2328402 2.5008402
209821802 1 0BBERA0L 57316402 1.7000400 7 730E402 201760101 101738103 3, 48910

ulanty 3834 n S5 17708104 1052368403 6. 2760104
2 21 3008402 2.100R401 ‘
2UT3LEA02 13008402 92328102 2.100K407
3.831E402 22808400 6.231E+02 2. 7208407

uereu 3835 ¢! S5 18508404 103738103 6.27615104
3 4 1.040E102 2.8451101
TU3LSEA01T S.021R401 20731RE02 1. 0468102 7, 3102 204278102
SOT3TEA02 2,845 101 S 731EA02 3.264R401 gL 731RA02 30033501 1L TRV 4L 7281100

ud7ts 3836 n 5oL 830E404 1 37403 6. 276104
2 2 13008402 2.1348401
Q20730402 L 300E402 90 731E402 1, 8836102
3.7328402 201348401 G730 4,01 78E+01

u90ts 3837 r 5 17208404 1 373R403 6, 2760104
2 2 103398402 1.506k401
20T3TEA02 13309400 9731 E402 1.7990v02
31328402 1.0506E401 9,731 104+02 3,012640)
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Thermal Property Data

kIWimK|] ¢ lJlkg K] T K] AlJIkg]

plk g/m"l

ufszr 3638
3 3
2.731104-02
3.7321-02

uzr02 3339
3 4
2.7315-02

2.982E--02

Suzr0h 3640
2 4

2. 731E+02
2,982 02

zincs 3861
0 0

0 )
zinald A6
0 0
zincd 3864
0 0
zlrea 3880
0 9]
srdva ERY

by o
2003000

2017 K0

dan®b 3901

o
<

2T 07

20731 we02

aloxd 4012
10 10
0.000R+00
L3202
1.173we00
2 0131E107
67318102
147384073

L.
L300E402
L008E+0L

1

o)
I

4

n [

300E402

I 5

726402
I2EV02
2591101

I bH

L300EH02
L300k 02
883401

n 5

OO0

I Y

B 1 SR

I ;‘:‘
L000RE02

n N

000K 0

't

L0000

[ Y

SoBALEKEOY

LBALEEOD
CA50F 00

n Y

00002
100K +02
28000

- «
T V]

LIRZ2EE02
LO00ORA00
LOBRBEAND
300K Y0
000K
LA Ee0n
LO00EE00

>

W

1608404
L008E4+01
31407
CI3TEA02

CBEORH04
2. 2598401
23102
CT31EN02

CTECE 04
JB83EI01
CAR2EA08
L3R

180K R03
0461402

LLA0KSGS
RS TORE N

CG00RID R
CLA0KY 0P

CTO0EY03
LOBBEAOD

56007
L3810

LAK0E03
COH0K100
YRR RN
RVRRR RN

103
+00
103
073

LOB0EI 0T
LHA9EA401]
L3101
LA3TEADD
L9T3EA03
L2k 02
SI3TEAO2
LOT3EY03

“

0.

“

)

1

gl
£

1
1

3738403

LT00E402
~300E+01

LH23E4+03

A64E+02
LB03K+01

LH23R403
JLO0E+H02
CLS00E401
LOS TR0

L9218402

CHOTE02

H59TEE02

2.083E+03

LOT3EA03

L1BOR 02
L B83E401

L000E+00

LB1OE+02
L301E+01

2. 318E+03

L000FA 01
L025K1403
L305E4+03
L 887K+01
LYT28401
L0464 01

NS

L2T6E+04

LT31EA402
LI31E402

.000K+04

3321402
CT3LEH02

.000E+04

131402

L004E+0Y
.OOﬂEEPOS
.QO4E+05
L004E+05
301 E+05

LLO00E+O0Y

.000E+00

LH23E+05

L231E+02
LT31E+02

CI31E402
LI31EE02

~

e

.500E+02
.800E+0L

.008E+02
. 389K+01

3.0548E401

L858E4+02
.109E4+03

L218E401
L205E+00

1.073E403 4.393E401

1.173E+03 4.393K401

2.731E+4+02
7.731E+02

5.731E+02

1.173E4+03

7.280E+02
1.172E+03

1.7578+01
7.531E+00
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k{WimK|] c¢[JlkgKl TIK] \[JIkgl p/kg/m3] Thermal Property Data
aloxp 4014 n 5 2.200E+03 2.318E+03 5.523E+05 \
10 10 7.782E+02 1 757E+01 ‘ .
0.000E+00 0.000E+00 7.315E+01 4.000E+01 2.231E+02 5.858E+02 2.731E+02 7.280E402
3.732E402 9.288E+02 4.731E+02 1.025E+03 5.731E+02 1.109E+03 7.731E402 1.172E+03
1.173E403 1.300E+03 1.973E+03 1.305E+03 ~ ‘
2.731E+02 1.925E+01 3.732E+02 1.339E+01 4.731E+02 1.004E+01 5.73LE+02 7.950E+00
6.731E+02 6.276E+00 7.731E4+02 5.439E+00 9,731E+02 4.000E+00 1.173FE+03 3.300E400
1.473E+03 3.800E+90 1.973E+03 4.602E+00
‘aloxs 4016 n 5 3.980E+03 2.318E+03 5.523E+0%
10 11 7.782E+02 5.021E+01 .
0.000E+00 0.000E+00 7.315E+01 4.000E+01 2.231E+02 5.858E+02 2.731E+02 7.280E+02
3.732E402 9.288E+02 4.731E+02 1.025E403 5.731E+02 1.109E+03 7.731E+02 1.172E+03
1.173E+03 1.300E+03 1.973E+03 1.305E+03
3.231E+02 4.3938+01 3.732E402 3.682E+01 4.721E+02 2.720E+01 5.731E+02 2.100E+01
6.731E+02 1.700E+01 7.731E+02 1.300E+01 1.073E+03 7.531E+00 1.273E+03 6.276E400
1.473E+03 5.439E+00 1.673E+03 5.439E+00 1.873E+03 6.694E+00
aloxf 4018 n 5 5.0008+02 2.318E+03 5,523E+05
10 3 7.782E+02 4.000E-02 _ ,
0.000E+00 0.000E+00 7.315E+01 4.000E+01 2.231E+02 5.858E+02 Z.731E+02 7.280E+02
3.732E+402 9.288E+02 4.731E+02 1.025E+03 5.731E+02 1,109E+03 7.7318+02 1.172E+03
1.173E+03 1.300E+03 1.973E+03 1.305E+03 ‘
I' ‘ 6.231E+02 4.000E-02 1.073E+03 1.757E-01 1.273E+03 3.138E-01
aloxl 4019 n 5 1.900E+03 2.318E+03 5.523E+05
10 5 7.782E+02 5.230E+00 ‘
0.000E+00 0.000E+00 7.315E+01 4.000E+01 2.231E+02 5.858E+02 2.731E+02 7.280E+02
3.732E402 9.28B8R+02 4.731E+02 1,025E+03 5.7318+02 1.109E+03 7.731E+02 1.172E+03
1.173E403 1.300E403 1.973E+03 1.305E+03
4.231E+02 5.230E+00 5.731E+02 3.800E+00 7.731E+02 2.900E+00 1.073E+03 2.176KE+00
1.273E+03 2.008E+00

heo 4022 . n 5 2.900E+03 2.823E+03 2.305E+06
12 11 1.046E+03 2.552E+02
0.000E+00 0.000E+00 7.315E+01 4.000E+01 1.732E4+02 5.021E4+02 2.731E+02 9.4141+02
3.732E402 1.289E+03 4.731E+02 1.506E+03 5.731E+02 1.653E+03 6.731E+02 1.766E+03
B8.731E+02 1.908E+03 1.073E+03 2,029E+03 1.773E+03 2.197E+03 2.823E+03 2.573E+03
2.731E402 2.678E+02 3.732E+02 1,925E+02 4.731E+02 1.464E+02 6.731E+02 8.786E+01
B8.731E+02 5.858E+01 1.073E+03 3.975E+01 1.273E+03 2.900E401 1.473E+03 2.218E+01
1.773E+403 1.75768+01 1.973E+03 1.548E+01 2.373E+03 1.506E+01
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Thermal Property Data ‘ - kIWimK] «¢[Jikg K] T[K] \[JIkgl p/kg/m"/

beoxm 4024 n 5

12 11 1.046E+03
0.000E+00 0.000E+00
3.T32E402 L289R+03
B731E402 L90BE+03
2L7EIER0R LAGAEH0R
HU731E4+02 L 389E+01
1.773E403 1.7008+01

.300E+03
.381E402
L315E+01 4.000E+01 1.732E+02 5.021F+02 2.731E+02 9.414E4+02
JT3LEH02 1.506E403 5. 731E4+02 1.653E+403 6. 731E402 1.7661k103
LO073E403 2.029E4+03 1.7738+03 2.197E403 2.823K+403 2.573R4+03
JI32E402 1.004E402 4.731E4+02 7.364E401 6.7310+02 4.7288101
LOT3E403 2,720E4+01 1.27384+403 2.301E+01 1.473E403 2.10018401
9736403 464E+01 2.373E+403 1.464E+01

jaes

L823E403 2.305E406

[FEIE N O s )

NN

—

a0 4026 1 5

11 5 7,531E+02
0.000E+00 0,.000E+00 7.315E+01
2.231E402 6,694E+02 2.731E402
6.731E402 9.121E+02 1.173E+Q3
2UT32E402 1.381E401 4.7318E402
1.273E+03 7.113E+00

L030E+03
L381E401

,‘
DN

.873E403 9.205E+05

LT00E4+02 1.232E402 3.933E402 1.732E402 5, 5658402
L364E402 3.732E402 8.201E+02 4.7311402 8,703R102
L665E+02 72, 473E403 1.075E+03

.004E+01 6.731E+02 8.000E+00 8.731E402 7.531K100

NS~ =W

— 0 =

o 4027 no.5 1.977E400 1.9478402 5. 732E+05 -
5 5 B.I8BEF02 1.464E-02
ZUTIIRR02 BLUSTIER02 3.732E402 9.4145402 4.731E402 1.004E403
67315402 1.151E403
2U031E402 1.1058-02
HU7RLEA0D 3958802

LI31E402 1.088E403

(6]

LI31E402 1.452E-02 307328402 2.2135-02 4.731E402 3,059E~02

jae)

LT00EA403 2.873E+03 9.205E405 t
.180E-01

L315E+01 1.70084+02
LI31ER0Z2 7 ,364E402
L1T72EA03 9.665E+402
J1T73E+03 4.895E-01

cavpp 4028 n 5
11 2 1. 531E402
0.000E4+00 G.000E+00
2La31EA02 6.694E402
6.731KE+02 9.121E+02
5.32E402 3.180R-01

232402 3.933E+02 1.732E+02 5.565E402
CT32E402 8.201E4+02 4.731E402 8.703R402
LAT73E403 1.075E+03

Ay s
N

cogas 4029 n 5 1.250E100 8.163E+01
3 3 1.0468103 2.343E-02 \

ZL9B2EA0Z 1, 038E+03 3.732E+402 1.042E+03 6.731E+02 1.088E403

BL20SK101 7.1136-03 9,205E+01 7.950E-03 2.731E402 2.343E-02

N

.155E+05

cens 4030 n 5
11 10 3.515E+02
0.000E+00 0.000E+00
2.031E402 3. 096E+02
TUI3IEA02 43938402
TLO31E402 11518401
1.0738403 2, 7208400
1.673E+03 8,000E~01

.100E+03 2.273E+03 4.602E+05
L172E+401 ‘
LB15E+01
L731E+02
LTT3EA03
L132E402
L2T3E403
L973E+03

J138E401 1.232E402
JA31E402 3. 732E402
L979R4+02 2. 073403
L029E+01 4.731E402
JISTE400 1. 3738403
L205E-01

LB883E402 1.732E+02 2.594E+02
L807E402 5.731E+02 4.000E402
L104E402

LOTSEH00 6. 731E402 54395400
L2T6E+H00 1.473E+03 1.00484+00

B I U N
= oUW e
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k[WimK|] «c¢|J/kg K] T/K/ AlJIkgl  plkgim’] N Thermal Property Data

L460E4+03 2.073E+03 6.694R+05

cobox 4034 n 5 6
10 0 7.029E4+02 1.004E+01 ‘
0.000E+00 0.000E+00 4.,315E+01 3.300E+01 7.315E+01 1.423E+02 1,232E+02 3.515E+02
1.732E+02 5.146E+02 2.731E+02 8,242E+02 2,982E+02 7.029E+02 4.,731E+02 7.071E+02
7.731E4+02 7.364E+02 1,773E+03 8.452E+02 ‘

cuo 4036 n 5 6.500E+03 1.603E+03 1.700E+05

.356E+02 1.799E+01 : ‘
L226E+02 2.731E+02 5.188E+02 4.731E+02 6.276E+02 7.731E+02 7.029E+02
033E+02

.883E+01 4.731E+02 1.172E+01

—

-
w
<
=
hnad
o o
)

= @ s

gd2o3 4038 . n 5 7.640E+03 2.603E+03 0.000E+00

.
11 2 3.054E+02 1.004E+01 ‘
0.000E+00 0.000E+00 2.315E+01 2.100E+01 1.232E+02 1.700E+02 1.732E+02 2.259E+02
2.731E+02 2.845E+02 3.732E+02 3.096E+02 4.731E+02 3.222E+02 7.731E+02 3.389E+02
1.273E403, 3.640E+02 1.773E+03 3.800E+02 2.073E+05 3.849E+02 ‘ ‘
1.273E+03 1,004E+01 1.273E+03 1.004E+01
hfo2 4040 n 5 9.100E+03 3.073E+03 3.389E+05
‘ 2 3 2.720E+02 1.700E+00
2.731E402 2.678E4+02 2.873E+03 6.109E+C2
3.732E+02 1.700E+00 1.273E+03 2.500E4+00 2.073E+03 2.594E+00
fe2o3 4042 n 5 5.240E+03 1.833E+03 0.000E+00
12 0 6.276E+02 1.300E+01 ‘
7.315E+01 1.004E+02 1.732E+02 4.100E+02 2.731E+02 6.109E+02 3.732E+02 7.531E+02
4,731E+02 8.000E+02 6.731E+02 9.414E+02 9.451E+02 1.0758+03 9.501E+02 1.824E+03
9.551E+02 9.414E+02 1.050E+03 9.414E+02 1.050E+03 8.786E+02 1.773E+03 9.037E+02
fe3o4 4044 1 5 5.200E+03 1.811E4+03 5.983E+05
4 0 6.527E+02 5.021E+00
2.982E4+02 6.527E+02 9.031E+02 1.180E403 9.032E+02 8.661E+02 1.773E+03 8.619E+02
pbo 4046 n 5 8.000E+03 1.163E+03 5.272E+04
10 2 2,050E+02 2.900E+00
0.000E-+00 0.000E+00 1.315E+01 4.000E+00 2.315E+01 3.300E+01 4.315E+01 6.276E+01
7.315E+01 1.004E+02 1.232E+02 1.423E+02 1.732E+02 1.695E+02 2.731E+02 2.008E+02
6.731E+02 2.448E+02 1.173E+03 2.803E+02
2.731E+02 3.138E+00 4.731E+02 1.172E400
mgox 4048 n 5 3.580E+03 3.123E403 1.925E+06
8 8 9.205E+02 6.904E+01
9,815E+00 2.500E+02 1.732E+02 6.694E+02 2.731E+02 8.786FE+02 3.732E+02 1.046E+03
4.731E+02 1.109E+03 6.731E+02 1.192E+03 1.273E+03 1.297E+03 2.473E+03 1.423E+03
2.731E+02 7.531E+01 3.732E+02 4.812E+01 4.7318+02 3.800E+01 5.731E+02 3.012E+01
6.731E+02 2.500E+01 7.731E+02 2.100E+01 9.731E+02 1.590E+01 1.173E+03 1.381E+01
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Thermal Property Data kIWimK] clllkgK] TI[K] A[Jkg] p/kg/m"}

mgopx 4050 n 5 3,580E+03 3,123F+03 1,925K+06
8 12 9.205E+02 6.192E+01
9.815E+01 2.500E+02 1,732E+02 6.694E+02 2.731E+02 B.786E+02 3.732E+02 1.046E+03
4.731E+02 1.109E+03 6.731E+02 1.192E+03 1.273E+03 1.297E+03 2,473E403 1,423E+03
2.731E+02 6.694F+01 3,732E+02 4.519E+01 4.731E+02 3.264E+01 5,731E+02 2,427E+01
6.731E+02 1.925E+01 8.731E+02 1.300E+01 1.073E+03 8.000E+00 1.273E+03 7.113E+00
1.573E403 6,276E+00 1.873E+03 7.113E+00 2,173E+03 1.130E+01 2.373E+03 1,7158+01
mno  40%2 . n 5 5,400E+03 2,053E+03 7.699E+05
5 0 6.025E4+02 1.004E+01 ‘

(o)

2.982E+02 6.025E4+02 4,731E+02 6.862E+02 7.731E+02 7.531E+02 1.273E+03 8.000E+02
1.773E403 8.53_E+02

mn3o04 4054 n 5

4,200E+03 1.833E+03 6.025E+05
7 0 6.276E+02 4.000E+00
2.982E+02 6.276E+02 4.731E+02 7.196E+02 1.073E+03 8.494E+02 1.440E+03 9.163E+02
1.445E4+03 1.908E+04 1,450E+03 9.205E+02 1,773E+03 9.205E+02
nio 4056 n 5 6,810E+03 2,233E+03 6.778E+05
11 0 6.025E+02 4.602E+01
0.000E+00 0.000E+00 4.815E+01 4.000E+01 1.232E+02 2.720E+02 1.732E+02 3.975E+02
2.231E+02 5.021E+02 2,731E+02 5.732E+02 3,732E+02 6.862E+02 5.231E+02 8.870E+02
5.731E402 6.862E+02 1.273E+03 7.908E+02 1.773E+03 8,201E+02
niopx 4058 n 5 6.400E+03 2,233E+03 6.778E+05 ‘
11 6 6.025E+02 1.423E+01
0.000E+00 0.000E+00 4.815E+01 4.000E+01 1.232E+02 2,720E+02 1.732E+02 3.9375E+02
2.231E+02 5.021E+02 2,731E+02 5.732E+02 3.,"32E+02 6.862E+02 5.231E+02 8.870KE+02
5.731E4+02 6.862E+02 1.273E+03 7.908E+02 1.773E+03 8.201E+02
3.481E+02 1.297E+01 4.731E+02 1,029E401 6.731E+02 7.196E+00 8.731E+02 5.523E+00
1.073E+03 4,686E+00 1.273E+03 4.310E+00
niopl 4060 n 5 5.000E+03 2,233E+03 6.778E+05
11 6 6.025E+02 1.046E+01
0.000E+00 0.000E+00 4.815E+01 4.000E+01 1.232E+02 2,720E+02 1.732E+02 3.973E+02
2.231E+02 5.021E+02 2.731E+02 5.732E+02 3.732E+02 6.862E+02 5.231E+02 8.870E+02
5.731E+02 6.862E+02 1.273E+03 7.908E+02 1,773E+03 8.201E+02
3.231E402 9.832E+00 4.731E+02 7.364E+00 6.731E+02 5.272E+00 8.731E+02 4.000E+00
1.073E403 3,431E+00 1.273E+03 3.138E+00
nogas 4061 n 5 1.340E+00 1.214E+02 0.000E+00
6 2 9.665E+02 2.389E-02
1.096E4+02 2.427E+03 1.213E+02 2,427E+03 1.214E+02 9.330E+02 2.731E+02 9,623E+02
6.731E+02 1.046E+03 9,731E+02 1,117E+03
2.031E402 1

.782E~-02 2.731E+02 2,389E~-02
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kiWimK|] cfJlkgK| TI[K] M\{[Jkg] p[kg/m"l Thermal Property Data

sio2 4062 n 5 2,200E+03 1,938E+03 1,883E+05
11 11 7.448E+02 1,381E+00 ‘

0.000E+00 0.000E+00 2,315E+01 4.000E+01 1.232E+02 3.556E+02 2.231E+02 6.067E+02
2.731E+02 7.071E+02 3.732E+02 8.577E+02 4.731E+02 9.498E402 7.731E+02 1.109E+03
1.073E+03 1.213E+03 1.573E+03 1.326E+03 1.973E+03 1.464E+03 ‘
4,150E+00 1.172E~01 4.315E+01 2.500E—-01 7.315E+01 3.975E-01 1.232E+02 8.1598-01
1.732E402 1.025E+00 2.731E+02 1.326E+00 4.731E+02 1.715E+00 6.731E+02 2.008E+00
8.731E+02 2.385E+00 1.073E+03 3.012E+00 1.273E+03 4.000E+00
sio2c 4064 n 5 2.6508+03 1.708E+03 1.883E+05
12 7 7.531E+02 1,172E401 ‘
1.732E+02 5.021E+02 2.731E+02 6.987E+02 3.732E+02 8.619E+02 4.731E+02 9.665E+02
6.731E+02 1.121E+03 7.731E+02 1.213E+03 8.461E+02 1,276E+03 8.511E+02 3.289E+03
8.562E+02 1.121E+03 1.073E+03 1,163E+03 1.573E+03 1.268E+03 1.973E+03 1.356E+03
2,.7318+02 1.300E+01 3.732E+02 8.786E+00 4.231E+02 7.615E+00 4.731E+02 6.611E+00
5.731E+02 5.439E+00 6.731E+02 4.602E+00 7.731E+02 3.975E+00
sio2a 4066 n 5 2.650E+03 1.708E+03 1.883E+05
12 7 7.531E+02 6.485E+00
1.732E+02 5,.021E+02 2.731E+02 6.987E+02 3.732E+02 8.619E+02 4.731E+02 9.665E+02
6.731E+02 1.121E+03 7.731E+02 1.213E+03 8.461E+02 1.276E+03 8.511E+02 3,289E+03
8.562E+02 1.121E+03 1.073E403 1.163E+03 1.573E+03 1.268E+03 1.973E+03 1.356E+03
2.731E+02 6.778E+00 3,732E+02 5.272E+00 4.231E+02 4.602E+00 4.731E+02 4.226E+00
l’ 5.731E+02 3.682E+00 6,731E+02 3.3008+00 7.731E+02 3.138E+00
sio2f 4068 n 5 1.600E+02 1.883E+03 1.883E+05
11 2 7.448E+02 5.523E-02
0.000E+00 0.000E+00 2.315E+01 4.000E+01 1.232E+02 3.556E+02 2.231E+02 6.067E+412
2.731E+02 7.071E+02 3,732E+02 8.577E+02 4.731E+02 9.498E+02 7.731E+02 1.109E+03
1.073E+03 1.213E+03 1.573E+03 1.326E+03 1.973E+03 1.464E+03
7.615E+01 5.523E-02 3.002E+02 5.523E-02
so2 4071 n 5 2.927E+00 0.000E+00 0.000E+00
3 2 6.360E+02 9.456E-03
2.7316+02 6.276E+02 4.731E+02 7.113E402 6.731E+02 8.075E+02
2.731E+02 8.661E-03 3.732E+02 1.192E-02
thn2 4072 n 5 9.600E+03 3.473E+03 2.845E+05
11 9 2.343E+02 1.172E+01
0.000E+00 0.000E+00 1.315E+01 4.000E+00 7.315E+01 7.113E+01 1.232E+02 1.297R+02
1.732E+02 1.757E402 2.231E+02 2.050E402 2.731E+02 2.259E+02 3.732E+02 2.552E+02
5.731E+02 2.720E+02 7.731E+02 2.845E+02 2.773E+03 3.473E+02
2.731E402 1.300E+01 3.732E+02 9.623E+00 4.731E+02 7.531E+00 5.731E+02 6.276E+00
7.731E+02 4.602E+00 1.073E+03 3.300E+00 1.473E+03 2.500E+00 1.973E+03 2.301E+00
2.473E+03 1.799E+00
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Thermal Property Data | kIWimK] clJikg K| TIKl AJikgl  plkgim?]
sno2 4074 n 5 5.560E+03 1.898E+03 3.180E+05
7 2 3.4318402 3.138E+01
2,731E+02 3.222E+402 3,732E402 4.,058E+02 4,731E+02 4,477E402 5.731E+02 4.770E+02
6.731E+02 4.,9376+402 1.07384+03 5.481E+02 1.473E+03 5.899E+02
2.982R4+02 3.138E+01 4,.231E+02 2.,218E+01

" tioZ2c 4082 n 3

4,250E+03 2.093E+03 7.113E4+05
12 9 6.862E+02 1.423E+01
0.000E+00 0.000E+00 3.315E+01 3,300B+01 1.232E+02 3.300E+02 LUT32E402 4,6026+02
2.231E4+02 5.858E+02 2,731E+02 6.611E+02 3,732E+02 7.615E+02 4.731E+02 8,159E+02
5.731E+02 8.452E+02 7.731E+02 8.786E+02 1.073E+03 9.205E+02 1.773E+03 9.623E+02
3.231E+02 1,339R+01 3.732E402 1.192E401 4.231E+02 1.067E+01 6.73LE+02 7.699E+00
7.731E+02 6.987E+00 8.731E+02 6.820E+00 9,731E+02 7.029E+00 1,073E+03 7.615E+00
1.1238+03 8.1178+00
tio2a 4084 1 5 4.250E+03 2.093E+03 7.113E4+05
12 7T 6.862E+02 B8.786E+00
0.000E+00 0.000E+00 3.,315E+01 3.300E+01 1.232E+02 3.300E+02 1.732E+02 4.602E+02
2.231E402 5.858E+02 2,.731E4+02 6.611E402 3.732E+02 7.615E402 4,731E+02 B,159E+02
S.731E+02 8.452E+02 7.731E+02 8.786E+02 1.073E+03 9.205E+02 1.773E+03 9,623E+02
3.231E+02 8.000E+00 4.731E+02 6.694E+00 5.731E+02 5.899F+00 6.731E+02 5.356E+00
7.731E+02 5,230E+00 8.731E+02 5.439E+00 1.073E+03 6.778L+00

tio2 4086 n 5 4.2508+03 2.093E+03 7.113E+05
12 9 6.862E+02 1.046E+01
0.000E+00 0.000E+00 3.315E+01 3.300E+01 1.232E402 3,300E+02 1.732E+02 4.602E+02
2.231E402 5.858E+02 2,731E+02 6.611E+02 3.732E+02 7.615E+02 4.731E+02 8.159E+02
5.731E402 8.452E+02 7.731E+02 B.786E+02 1.073E+03 9.205E+02 1.773E+03 9,.623E+02
3.732E+02 8.954E+00 4.731E+02 7.531E+00 5,731E+02 6.276E+00 6,731E+02 5,188E+00
T.7316402 4.3936+400 8.731E+02 3.891E+00 9,731E+02 3.515E+00 1.073E+03 3.305E+00

L.17368+03 3.305E+400

wo 3 4092 n 5
9 0 2.096E+02
0.000E+00 0.000E+00
1.732E+02 L134FE402
1.573E+03 5.230E402

.160B4+03 1.743E+03 3.054E4+05

.500E+01

.315E+01 1.7008+01 7.315E401 8.000E+01 1.232E+02 1.590E402
L231E+02 2.594E+02 2.731B+402 2.900E+02 3.732E+02 3,556RE+02

Nd

|98}

ja]
jae]
P

uwo? 4094 n 5 1.096E+04 3.153E+03 0.000E+00
11 8 2.427E402 1.046E+01 '
0.000E+00 0.000E+00 1,.315E+01 1.300E+01 2.615E+01 1.339E+02 3.515E+01 3.800E+01
1.732E402 1.799E402 2.731E+02 2.343E+02 3.732E+02 2.636E+02 4.731E+02 2.824E+02
6.731E+402 3.021E402 1.473E+03 3.305E402 2.273E+03 3.431E+02
2.982E+02 1,046E+01 3.732E+02 8.786E+00 4.731E+02 7.531E+00 S.731E402 6.27GE+00
TUI3LER02 5. 523E+400 9.731E402 5.146E+00 1.073E+03 5.188R400 1.273E403 6.0675"' 00

128 TOPAZ2D



)

kiWimK| «olJlkg Kl T[K] M\[Jkg) p[kg/m"} Thermal Property Data
uo2px 4096 n 5 1,060E+04 3,15368+03 0.0008+00
11 9 2.427E+402 1.,00484+01
0. 0008 +00 0,0006100 1.3158E+01 1.300E+01 2,615R+01 1,330E+02 3.515E4101 3.800K401
LUI32E4002 101998402 2, 7316402 2,3436402 3,7326402 2,6368+02 4, 7311402 2, 8248102
GO7T3LEH02 3,0218402 1,47384+03 3,30584+02 2,2738+03 3,4310+02 ‘
DLO082E402 1. 004E+01 3,732E402 7,531EH00 4.731E+02 6.485B4+00 6. 7318102 S, 0211100
8.731E402 4, 1008400 1.273E+03 2,900E-+00 1.,7738+03 2.2L8E+00 2.47364+03 1, 8411100
3,073E403 1,966R+00 ‘
uloBh 4098 1 5 8.300R+03 1.573E+03 0.000E+00
9 4 2,161E+02 5,439E-01
0.000E+00 0,000E+00 1.315E+01 8.000E+00 7.315E+01 1.046E+02 1.,232E+02 1,632K102
1.7326+402 2,1008402 2, 731E4+02 2.678E+02 3,732E+02 3.012E+02 5.7316+02 3,4311102
9. 731E+02 3.556E+02
3L,T32E102 5,4398-01 4.731E402 4.770E~-01 5.731E+02 4,435E~01 7,731K+02 4,1428-01
u3o8l 4099 1 5 8.000B+03 1.573E+03 0.000E+00
9 3 2.761E+02 2.971E-01
0.000E+00 0.000E+00 1.315E+01 8.000E+00 7.3158+01 1.046E+02 1,232E+02 L, 6325+02
1.732E402 2.1008402 2.731E+02 2,678E+02 3.732B+02 3,012+02 5,731E+02 3,4310+02
9.731E402 3.556E+02
3.231E+02 2,971E-01 4.731E+02 2.678E~01 7.7318+02 2.4278~01
y2o3 o 4102 n 5 5.,000E+03 2.683E+03 4.602E4+05
12 8 4.4776+02 1.423E+401
0.000E+00 0.000E+0N 2.315E+01 8.000R+00 1,732E+02 3.1808+02 2,231E+02 3,93354+02
2.7131E4+02 4,351E+02 3.732E+02 4,853E+02 4.731E+02 5.146E+02 5.731E+02 &, 3148+02
7.731E+02 5.523E+02 9.731E+02 S,607E+02 1.373E+03 5.774E+02 1.873E+03 5.7/748+02
3.7326+02 1.423E+01 4.731E+02 1.204E+01 6.731E+02 6.067E+00 8,731E+02 3,975k+00
1.273E+03 2,.720E400 1.873E+03 2.7208+00 2,1738+03 3,640E+00 2,473E+03 4. 648E+00
210 4104 n 5 5.630E+03 2.248K+03 2,284E+05
5 7 4,937E+02 2.720E+01
2.982E4+02 4.937E+02 4.731E+02 5.816E+02 7.731E+02 6.318E+02 1,073E+03 6.6111K102
1.573E403 6,945E+02
231E402 2.7208+01 3.732E+02 2,301E+01 4.731E+02 1.757E+01 6.7318+02 1.109E401
8.7316+02 6.904E400 1.073E+03 5.230E+00 1L.173E+03 5,021E+00
zro?2 4106 n 5 5.560E+03 2.983E+03 7.071E+05
12 6 4.561E+02 1.548E+00
0.000E+00 0.000E+00 2.315E+01 8.000E+00 1.7328+02 3.264E+02 2.73LE+02 4.435E+02
3.73268+02 4.979E+402 4.731E+02 5.397E+02 6.731E+02 5.7748+02 9,7318+02 6, 1091+02
L.468E+03 6.443E+02 1.473E+03 1.0258+04 1.478E+03 6.0258+02 1,873E+0%5 6,0250+02
2.7318402 1.841E+00 1.473E+03 2,301E+00 1.773E+03 2,500E+00 2.073E+03 2,8241100
202738403 3.222E400 2.473E403 3.933E+00
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Thermal Property Data

k [WimK]|

¢l]kyg K

TK]

AL kg

N ) i

plkylm’]

20000 4108 n )
10 6 4.561E8102
0.000K+00 0.0001200
3.132E102 4,.979K102
o738 03 6.,694m102
SRR C02 1 59084100
PLOT3EA03 28450400

hetogl 41712
0 11,
P20 2.

n 5
B66E+03
3H1 =02

hoogas 4113 n 5
¥ 10 1.8838403

3013TEA02 1.,.8831403
SOARIEAO2 4L 61LEA403
So2 A0 1, 00K =02
A0 ALEY0S 3L LORK-02
LOORLEE02 7,1 3m=-02
water 4114 n 4
11 7 4.000KE4+03

SV Ce 4,2178403
407302 4, 48968403
S8R0 7, 0208403
PCIRLEA 02 S 506E-01

4,713 02 6, 65301
Loe Ar1e6 I )
12 Soa 13K 03

0.000K100 0.00
o2 R2me02 1,0298403
SLTH2EN02 A, 0008403
1 A32E102 3.55664+00

OF+00

4118 n 5
: L2054 03
4. 2 22540 3

2L830mE02

2013 EI02 5, 3N6K-01
batit 4212 1 Y
12 204, 393502
0.000K400 ¢.00CKHOO0
AL18IEA02 3,B00R102
HoETEE02 5, 1468402

TLO8SME02 4, 2688400

5.,0801K103
15805400
2031514 0]
3002

1

Q047303
6 73100

1L 8738403

H.980R~-01
C3A3E~02
JI3LEA02

Y

N

R

LAB0E-01

PIBK-~02

1328402
CI3TEROD
JT3LEA02
LAZTERO2

0926402

LO00KR+03
LO2HE-01

231KH02

L2307
AR EAO2

231002
T3IVEA02

L10E+02

L1008

00

L3150
132K 02
CI3LEARO2
JI3TERCL

L00E+03
L607k~01
OBTEE02
132K 02

900K H03
L000E+00
L31LHE1 0]
SI31LE 02
CI3LERO2

LOBTEREOZ

janj

8.

3

o =

~ S

“

4,

[OIN

L

JB23WH03

000E+Q0
A39KH02
0298402

LBA1E00
LE22E00

1328402

S138E-02

L000E4+00

9661403
LB6LLEL03
LH90K-02
ATTE=02
LOHTE~02

L3RI

LraEt03
894K +03
LAGAKY0A
LA6AK-01
L356K~01

13102

CH10RTO2
C3TTEVO3
JATTERO S

00100

21002

L20LEH03
4021~01

LBO3E4073
100K+01

310E+02
3h6RE02

4.0176+00

To0TLEAOS

AR D) DR O
O 7311028

12736403

2.2578106

To731102

0.000FE+00
4.731LEL02
092m+02

37320402
SOA81E4A02

33358405
1321102
H,AB1EA402
6L, 29102
3.7328402
3gLE+02
3.335K90%
13159400

2,231k 02
H5.23TK102

3.300E405

0.0001K+00

12320402
37321402

1.07316r03

364K 02
HHBI102

2 . 25090

00

Ho669E-07

208876403
L. 046E+04
2. 351k~02
5.146K-02

4,.2098403
Ho356K103
2.3011104

gogr-01
3, 2091801

6., TuK 02
715K+ 03
5 3TAREOS

AORBLEAQ2
4 . /. H [t U I

H.923E+02

Q01311
L 07386403

1 473K8+03

502318402

4.

231K+02

0a

4, 4351102
6, 5270402

205008400

3.724%4073

B87E-02

5.731E402 6.085h~0n

4,231K102
S.73116E02

3,.970110

9.315K+01

20731402
5.7311KE02

2.1021K+02
T3TEA02
13RO

4.

1

4.

{

.
\

¢

D

3,

Al

o

¢

3.

D

4

1.

D

L

0L 038
B991+03

$498-01

3208102
113K H03
BO9E 03

97 HE0e

LOTORE0R

B1OR 02
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k|WimK| «¢[Jikg K] TIK] N\[Jikg]

plkgim’]

Thermal Property Data

batia 4213
12 2
0.000E400
2.181E4+02
5.731E+02
2.,98284+07

batim 4214
12 2
0,000E100
2.181LE+02
H,731EH02
2.982B402

catit 4216
12 2
0.000E400
2.231R4+02
5,731E+02
3.2310402

cnlos 4218
0 0

cuoli 422
0 5
4,9828402
1.,07384+03

el
s

nioli
0 Y
3981402
9, 731E402

spinx 4224

12 3
0.000E+00
2.231E+02
T.I31EA02
2.982E4+02

spinl 4225
12 8
0.000E+00
2.231E+02
701316402
3.7328402
1.073E+03

n 5]
4.,39301+02
0.000E+00
3.8008402
5.146E4+02
1, 389m4+00

n 9
4, 3935+02
0.000E+00
3.800m+02
5.146E402
L.2978100

n 5

T, 2808402

0.0001400
6.276E4+02
8.,9548+02
1,602E400

n Y

T.531E4+02

n 5
694K+02
1.5275+01
8,.159E400

n 5
T.LL3E402
1.318E+01
4,000K+00

n H
1176402
0.000E+00
6,2341R+02
1,1725+03
1.,4230401

n 5]
8. 1178402
0.000E+00
6.234E+62
1. 17268403
1.506E4101
6.569E400

5.900R+03
3.38964+00
3.315K401
o T31ERO2
T1.731E402
4.731E+02

5. 000803
L.297H400
3.315E+01
2.730E+02
TOT3EAO2
4,231E4+02

100103
602E+00
3156401
CT31E02
T31EH02
4.2318402

6., 500E+03
3.598E+00

300E+03
15278401
5,7MNE+02

[ea

600K+03
31BE+01
7318+02
1738403

(RS

.6001+03
L3008+01
L31L5E4H01
CI31E402
2135+03
231802

W N N =W

L600E+03
506E+01
C3L5E40L
2. 731E+02
1.2736+03
4.,731E+02
1.273E+03

O~ = o

1.8930+03

2.100E+01
4, 31L0F+02
5,356R+02
2.,4278400

1., 893E+03

2.100E+01
4,310E+02
5. 356E402
1.,00464+00

2,0438403
2,.500E+01
7T.0298E4+02
9,372E+02
4.000E+00

0.000E+00

0.000E+0)

1.300E+01

0.000E+00

8.075E400
3,891E+00

2,408E403

6.69481-01
T.5730402
1.3390403
1.2136+01

2.408E4+03

6.,694E+01
15136402
1.339K4+03
1,297E4+01
5,648E4+00

0.000K+00
1, 2321402
31320402
1.0738403
0.000RE+00
1.2326402
3, 7320402
1,0736+03
0.000E+00
1.2328+02

3.732E+4+02
1.073E+03

0.000E+00

0.000E+00

6.731K+02

0.000E+00

6. 7131E+02
1L.37368403

0.0008400

9. 8158401
31326402
L.17138+03
4,231E4+02

0.000E+00

9, 81L5E+01
3.7328402
1.7T1365+03
6.7318+02
1.47368+03

20 385E102
4, 7286402

5, 5238402

2.38568402
4.7128E4+02

H.523E402

3.55604+00
8.0338+02
9.6238+02

1.046K+01

6.48514+00
3.9751400

14648402
9.623K1+02
1.,4431+03
9.4985K+00

L 4a6aE+02
9, 623E+02
1.443E4+03
1.01L7E+01
5.439E400

2 102m4H02
4,713 18402
LoT730403

2.1028102
4.7318402
Lo173E+03

17328402
4.73184+02
107T3E403

71318402

TO13LER02

L.732EH02
JI3LERO2
2.277315403

=~

32602
JT3LEr02
2 2303
$.731m002
I.588E103

oS

~ RS

3.975E402
4.979K102
Hotdloktoo

3.975KR102
4. 9795102

5, 8160102

H.l46E402
8.610E+02
9.958K+02

9, 3308400

5.2306+00

4.4 02
1,08818+03
1.5481403

4, 477102
L.088EI03
1. 54811073
7.950m400
2.1008+00
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m
Thermal Property Data kiWimK| ¢lJkgK] T[K] \[Jlkel p/k;,r/m"'/

nizant 4226
6 0
0.000R+00
SRR OR

keromw 4232
0 o
H.315E4+01

korom 4233
0 2
B, 3L5K401

artit. 4234
he 3
0.000KE+00
1 32E4 00
A0PITEA02
2.9828402

Brtip 42384
12 7

O, 000E400

L2022

4,130

7R GE0)

uptos 4242
O 9

3.1 40R 02
L, 073K4073
1873181073
LI AR VA8 TR 44
1,073E103

FUBI3EYO3 2

vifeo 4252

4 3
0,000 +00
doa3TKE0R
DCRISEA01

1301
0 K]
ALO8ZH0R

| Opred i

n 5
6.0671+02
0.000E+00
HoahHdr+02

1 5

=

L.7TL5E400

I &
9.205E+02
17156400

n 5
S5, 3568402
0.000E+00
4,0176B+02
6.19264+02
5.858E+00
n 5
H.356E402
0.000E+00
4.01760+02
G.192E+02
1.602E+00

1 o}
2.500R+02
SLe36E02
3.201B+02
3.535E4+02
T.6156E+00
3.096K+00
L. 008E+00

n 5
5. 858E4+02
0.00NE+00
5.104E8+02
3.975E5+00
n 5
1.300R+03
1, 8256+01

2051+02 2,

4.7008+03
31248400
2.3158401
3,4811E402

680E+03
2. 100E+00
2.7318402

2.680E+03
1.715E+00
2,7131E+02

5,110E+03
5.858E+00
2.315E401
22318402
6.731E+02
4,731E+02

4,000E+03
2.3858+01
2.315E+01
2.231E+02
6,731E+02
3.732E8402

L060E+04
615E+00
C131EA02
L2T3E4+03

-

4.731E+02
1.27368+03

w

3308403
LOLTEA00
C3L5E4+01
2 I3LEA02
QUI31VEH02

NN S

3. 5406403
19256401
3.7326402

0.000E4+00

2.900E+01
6.443E402

6. 7T1LLEH02
2,100B+00
6. 7TL1E402
1.718B+00
2.311E403
2,100B+01
4.686E+02
6.485E+02
1.602E+00

311E4+03

jaed

.100E401
.686E+02
4858402
.883E+00

[l e TRt~V

lae}

9T73E4+03

N

B4584+02
201E+02

(o8}

[e)

5 987E+00
L500E+00

8N

1.863E+03

2.900K+01
5.732E+02
0178400

Py

0.000E+00

1.632K401

0.000E100

1L.73284+02

1L,300B+05

1,300E4+05

0.000E+00
7,.3158+01
2,71318+02
1,073E+03
7.731E+02
0.000E+00
7,31584+01
2, 131E+02
1.0738+4+03
0.000E+00

6,731E+02
1.473E403

6,731E402
1.473E+03
0.,000E+00
1.232E402
3.732E4+02
3.732E8402
0.000kE-+00

4,231E+02

4,226E4+02

LI57E402
5,188E+02
6.778E+02
4.602E+00

-

J15TEA02
5, 188E402
o TT8EA02

=

3.096E+02
3.243R4+02

5.021E4+00
L197E4+00

~

3.012E+02
6.,4436+02
4,100E4+00

1.360E+01

2.,03154+02

1.2326E+02
371326402
1. 8736403

—_—

2328402
3.7326402
1.8738E403

8.731LE402
1.6730403

8.7131E402
1,6730403

1.732K84+02
9.7311+02

5.1888402

30128402
5. 816102
1105002

3.0128402
5, 81L6E4+02
TOLHBEN02

3,.180E402
3.3008402

3.891K400
2.050E4+00

4,000 102
9.707m+02
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kIWimK| «¢|lJikgK] TI[K| \[JIkgl p[kg/m"/ Thermal Property l)am
topac 4302 n 5 3.54014+03 0.000E+00 0,000E+00
0 3 1.30084+03 2.100E+01

VTR0 203438401 37328402 1, 715E+01 4,231E84+02 1, 4438401

andal 4312 n 5 3.140E+03 1.818E+03 0,000E+00

8 0 7.699E+02 1,100E+01

123258402 3.13086+02 2,731E+02 7,238E+02 3
507318402 1,0638+403 7,731E+02 1

T32E+02 8,996E402 4,731E+02 1.004R+03
JLAZE403 1,073K+03 1,2268403 1,77354+03 1.368E+03

kyan 4314 n 5 3.650E+03 1.818K+03 0.000E+00
8 2 T,699E402 1,732E+01
12320402 3,13BE402 2, 731E+02 7.238E4+02 3,7328+02 8,.9960+02 4,7316+02 1.004E+03
5.31ER02 1,0636+403 7,731E402 1.142E+03 1,0731+03 1,226E+03 1.7736+03 1.368E4+03
2V731ER02 1,824E+01 4,731E+02 1.046E+01

mull 4316 n 5 3,200E+03 2,123E+03 0.000E+00
8 8 7.657R4+02 6,276E400
12328402 3,1386+02 2,731E402 7.228E+02 3,7320+02 8.996F+02 4.,731E+02 1.004E+03
S,731E402 1.0636+403 7.731E402 1,1426+03 1.073E+403 1.2058+03 1.7736+03 1.368E403
3,7326402 6.067E+00 4,731E402 5,523E4+00 5. 731E+02 5.104E+00 6, 7316402 4,7708+00
8.731E402 4,3106+00 1,073E+03 3,975E+00 1.273E+03 3.891E+00 1.473E+03 3.8498+00
beryl 4318 n 5 2.6950E+03 1.683E+03 0.000E+00
0 0 1.300E+03 6.276E100 ’
bapod 4320 n 5 3,100E+03 0,000E+00 0,000E+00
0 3 1.3C0E+03 1.046E+00
3.73268402 1, 046E+00 8.731E402 1.318E+00 1.,173E+03 1.423E+00

corcdr 4322 n 5 2.100E+03 0,000E+00 0.000E+00
8 2 7,740E4+02 2.218E+00

0.000E+00 0.000E+00
2,231E4+02 5.858E4+02
3.73208402 2,218E400

C315E+01 2,.100FR+01 1.232E+02 3,431E+02 1,732E+02 5,021E+02
JI31EA02 7, 322E+02 3.231E+02 8.159E+02 1,273E+03 1.300E+03
L2T13E493 2,0508400

= N Lo N

forst 4324 n 5 3.200E+03 2,183E+03 5.439E+05

10 5 8.000E402 5.858F+00
N.000E+00 0.000E+00 2.315E+401 4.000E+01 1.732E+02 5.230E+02 2.231E+02 6.904E+02
2.731E402 77408402 3, 73268402 9.414E402 4,731E+02 1.046E+03 6.731E402 1.146E+03
9. 7318402 1.222E+03 1,873E+03 1,423E+03
3.7328402 5,858E400 6,731E+02 4.268E400 8,731E+02 3.389E+00 1,0738+03 2.761E100

1.473E403 2,34374+00

steat 4326 n 5
10 N 8.000F+02
0,000E4+00 0,000E+00
"
1

.000E+03 1.827E+03 0,000E+00

L300E+00

23156401 4.000E+01 1,732E+02 5,230E+02 2,231E+02 6.904E+02
CI328402 9,414E402 4,731E4+02 1,046E403 6.731E+02 1,146E+03
1.873E4+03 1,423E+03

(U SIEVCEE

2.77318+02 T40RA+02
9.731E402 1,2221403

o
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Thermal Property Data

kiWimK|] clllkg K] TI[K] \[Jikgl

plkgim?

orthc 4328
0 0

analc 4329
0 0

zliren 4330
9 0
0.000E+00
3.732B+02
1.873E+03

zircp 4332
9 9
0.600E4+00
3.732E+02
1.,8738+03
3.732E+02
8.731E+02
2.173E+03

4412
10 5
.000E+00
V1328402
173E+03
L982k+02
.073E+03

aln

=R = O

ba3dn2 4414
2 0
L982E+02

o

bn 4416

9 2
.000E+00
5.731E+02
L1T73E403
L982E+02

o

JACIE N

bnppa 4418

9 4
.000E+00
LJI31E+02
JT73E403
2.9821m+Q2

NN O

~

n 5

1.300E+03

n 5

1.339E+03

n 5
5.439E+02
0.000E+00
6.234E+02
8.870E+02

n 5
L439E+02
.000E+00
234E402
B70E+02
LA85E+00
68600
3.515E+00

@ oY O U,

E= o)

n 5
L322E402
.000E+00
L186E+02
(213E403
H15E4+01
.008E+01

W 0O~

jae]

n 5
1.300E+03
1.300B403

n 5
L950E+02
.000E+00
.381E+03
.008E+03
L284E+01

N

w

n 5
L950E+02
.000E+00
.381E+03
.N0BE+03
.100E+01

2,600E+03
4,000E+00

2.2608+03
3.431E+00

4.600E+03
4,000E+00
4,815E+01
4.,731E+02

4,600E+03
6.276E+00
4,.815E+01
4,731E+02

J131E402
N73E+03

[ ale~

200E+03
H515E+01
3158401
JI131E+02
873E+03
L131E4+02

w W

(G2 T - N @2

fay

. 700E+03
113E-01
L131E+02

-~

.100E+03
L2B4R+01
.315E+01
L131E+02

~ W W N

N

L273E+03

.100E+03
.L00E+01
315E+01
7T.731E+02

w NN

5.731E+02

o N

_

o N

N

— =W

N

bl

Ny

=N

.000E+0D

.000E+00

.814E+03

.100E+01

(862E+02

L814E+03

100E+01
B862E+02

.941E+00
.268E+00

L273E+03

.300E+01
L004E+03
.300E+03
JT41E401

2,473E+03

.364E+03

003E+03

.000E+01
598E+03

L925E+01

.003E+03

.000E+01

L 598E+03"

CISTEH0L

0.

O ‘

0.

1.
6.

[$2]

N

000m+00
000E+00
000E+00

T32E402
T3LE+Q2

.000E+00

L132E402
JI31E+02

JI31E+02

J2T3E403

.000E+00

231E+02
6.

731E+02

JI31E+02

L347E4+06

.000E+00

L982E402
L073R+03

L000E+00

.982E402
L073E+03

J131E+02

3.556E+02 2.731E+02

7.531E4+02

3.556E+02
7.531E+02

$5.523E+00
4,.058E+00

5.439E+02
1.088E+03

2.343E+01

7.950E+02
1.820E+03

7.950E+02
1.820E+03

1.590E+01

9.

8

6.
L473E+03

jye

9.

731E+02

L131E+02
131E+02

T31E+02

.982E+02
L131E+02

731E+02

1326402
L473E403

L132E402
LA473E+03

.273E+03

1468402
0331+02

146E+02
0336402

L188E+00
.933E+00

V3228402
CLSLE403

L113E+01

.004E+03
L966E+03

L004E+03
L966E+03

L464E+01
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2 R T AN AN

k(WimK| c[Jikg K] T[Kl M\[Jikgl plkg/m’] Thermal Property Data
bnox2 4420 n 5 2,100E+03 0.000m+00 0.000E+00
5 3 7.950E+02 2.887E+01
. 2,982E+02 7,950E+02 3.732E+02 9,916E+02 5.7318+02 1.360B+03 7.731E+02 1.632E+03
1.073E+03 1,966E+03
6.231E402 2,887E+01 9.731E+02 2.720E+01 1.273E+03 2,636E+01
bnoxp 4422 n 5 2,100E+03 0.0008E+00 0.000E+00
5 3 7,950E+02 1.506E+01
2.982E+02 7.950E+02 3.732E+02 9,916E+02 5.731E402 1.360E+03 7.731E+02 1.632E+03
1.073E+03 1,966E+03
6.231E+02 1,506E+01 9.731E+02 1.339E+01 1.373E+03 1.213R+01
bnac 4424 n S5 1.620E403 0,000E4+00 0.000E+00
6 4 7,950E+02 1.904E+01
3.032B+02 7.950E+02 3.,732E+02 1.046E+03 4,731E+02 1.300E+03 5,731E+02 1.402E+03
8.731E+02 1,720E+03 1.273E403 1.900E+03
5.731E+02 1,904E+01 6.7318+02 1,736E+01 7.731E+02 1.700E+01 1.273E+03 1.611E+01
crn 4426 n 5 6.100E+03 1,773E+03 0.000E+00
2 0 7.531E+02 1.213E+01
2.982E+02 6.987E+02 7.731E+02 8.,1598+02
crZn 4428 n 5 6.500E+03 1.9238+03 0.000E+00
2 0 6.276E+N2 2,259E+01
2.982E+02 6.,276E+02 7.731E+02 7.113E+02
hfn 4430 n 5 1.085E+04 3.304E+08 0.000E+00
7 4 2,100E+02 1.172E+01
2.982E+02 2,100E+02 7.731E+02 2.900E+02 9.731E+02 3.222E+02 1.173E+03 3.264E+02
1.673E+03 3,264E+02 1.973E+03 3,096E4+02 2.773E+03 2.218E+02
5.731E+02 1,172E+01 1.173E+03 1.3398+01 1.673E+03 1.590E+01 2.273E+03 2.845E+01
mo2n 4432 n 5 8.000E+03 1.173E+03 0.000E+00
2 0 3.096E+02 1.715E+01
2.982E+02 3,096E+02 7 731E+02 4.435E+02
nbn 4434 n 5 8.360E+03 2.477E+03 0.000E+00
3 0 4.0L7E+02 4,000E+00
2.982E+02 4,017E+02 5.731E+02 4,435E+02 7.731E+02 4.72B8E+02
nb2n 4436 n 5 8.310E+03 2.588E+03 0.000E+00
2 0 3,222E+02 7.950E+00
2.982E+02 3,222E+02 7.731E+02 4.000E+02
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Thermal Property Data ' o k[W/imK] c[J/kgI\{}' TIK] A{Jikg] p[kg/m"/

pun 4138 - n 5 1.425E+04 2.873E+03 0.000E+00
8 8 1,883E+02 1.381E+01
2.982E+02 1.883E+02 4.231E+02 2.100E+02 5.731E+02 2.218E+02 7.731E+02 2.301E+02
9.131E+02 2.301E+02 1.073E+03 2.343E+02 1.273E+03 2.427E+02 1.423E+03 2.636¥+02
5.231E+02 1.381E+01 7.731E+02 1.339E+01 8.731E+02 1.172E+01 1.073E+03 1.130E+01
1.173E403 1.300E+01 '1.473E+03 1.297E+01 1.573E+03 1.339E+01 1.673E+03 1.506E+01
513nd4 4442 n 5 2.800E+03 2.143E+03 0.000E+00
‘ 4 4 6.904E+02 7.950E+00
2.982E+02 6.904E+02 7.731E+02 1.046E+03 1.473E+03 1.381E+03 2.073E+03 1.590E+03
5.731E+02 7.950E+00 1.073E+03 6.276E+00 1.473E+03 5.439E+00 2.073E+03 7.113E+00

(6]

[

.200E+03 2.143E+03 0.000E+00

.548BE+00 ‘ :

.731E+02 1.046E+03 1.473E+03 1.381E+03
.573E+03 1.548E+00

si3nl 4444 n 5
q 2 6.904E+02
2.982E+02 6.904E+02
4.731E+02 1.548E+00

[\

L073E+03 1.590E+03

=g e

430.+04 3.363E+03 0.000E+00

tan 4446 n- 51
3 0 2.050E+02 7.95CE+00 :
2.982E+02 2.050E+02 7.731E+02 2.971E+02 2.773E+03 3.300E+02
ta2n 4448 = n 5 1.586E+04 2.323E+03 0.000E+00
-2 5 1.300E+02 1.046E+01 '
2.982E+02 1.3C0E+02 2.773E+03 3.800E+02
2.982E+02 1.046E+01 1.073E+03 1.046E+01 1.473E+03 1.381E+01 2.273E+03 3.515E+01
2.773E+03 3.800E+01
tinit 4452 n 5 4.500E4+03 3.203E+03 0.000E+00
8 3 6.025E4+02 2.500E+01
1.932E+02 4.000E+02 2.731E+02 5.774E+02 3.732E+02 6.778E+02 4.731E+02 7.448E+02
6.731E+02 8.033E+02 1.073E+03 8.577E+02 1.773E+03 9,079E+02 2.773E+03 9.414E+02
4.731E+02 2.500E+01 1.273E+03 1.300E+01 2.073E+03 2.500E+01
un - 4454 n 5 1.380E+04 1.873E+03 0.000E+00
8 4 1.883E+02 1.381lE+01
2.982E+02 1.883E+02 4.231E4+02 2.100E+02 5.731E+02 2.218E4+02 7.731E+02 2.301E+02
9.131E+02 2.301E+02 1.073E+03 2.343E+02 1.273E+03 2.427E+02 1.423E+03 2.636E+02
2.731E+02 1.381E+01 1.273E+03 2.469E401 1.873E+03 2.636E+01 3.273E+03 2.636E+01
vn 4456 n 5 6.100E+03 2.373E+03 0.000E+4+00
11 0 5.858E+02 1.213E+01
0.000E+00 0.000E+00 3.315E4+01 2.100E+01 1.232E+02 2.971E+02 1.732E+02 4.100E+02
2.231E402 5.021E+02 2.731E+02 5.607E+02 3.732E+02 6.485E+02 4.,731E+02 7.071E+02
7.731E+02 7.866E+02 1.073E+03 8.000E+02 1.573E+03 9.121E+02
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k{WimK] «clllkg K] TI[K] X\[Jlkg] p/kg/m‘;] ‘ ‘ 'I‘hermal Property Data
zrupf 4458 n 5 6.500E4+03 3.253E+03 0.000E+00
‘ §] 6 3.849E+02 1.046E+01
2.982E402 3.849E+02 3.732E+02 4,000E+02 4.731E+02 4.393E+02 6.731E+02 4.686RE+02
1.473E+03 5.356E+02 2.073E+03 5.690E+02 2.473E+03 5.816E+02 3.073E+03 &5, 858E4+02
3.732E+02 1.046E401 1.273E+03 2.134E+01 1.573E+03 2.385E+01 1.773E+03 2.469E+01
1.973E4+03 2.427E+01 2.473E+03 2.176E+01 ‘
zrnps 4459 n 5 6.8006+03 3.253f+403 0.000E+00
8 4 3.849E+02 8..786E+00 )

JT31EH02 4. 6868102

2.982E402 3.849E4+02 3,732E402 4.000E+02 4.731E+02 4.393E402 6
L.AT3E403 5.356E+02 2.073E+03 5.690E+02 2.473E+03 5.816E+02 3,073E+03 5.8588+02
3.732K+02 8.786E+00 1.773E+03 1.700E+01 2.073E4+03 1.715E4+01 2.473E+03 1.5908+01 °
be2c 4512, n 5 2.1006+03 2.373E+03 2.339E+06
3. 0 1.339E+03 2.343E+01

2.982E+02 1.423E+03 5.731E+02 1.908E+03 1.473E+03 3.234E+03

bde-d 4514 n 5 2.400E403 2.623E+03 0.000E+00
11 8 9.205E+02 2.845E+01
0.000E+00 0.000E+00 9.8B15E+01 8.000E+01 2.731E+02 8.996E+02 3.732E+02 1.079E+03
4.731E+02 1.205E+03 9.731E+02 1.778E+03 1.,273E+03 2.071E+03 1.573E+03 2.301E+03
1.973E+03 2.500E+03 2.273E+03 2.615E4+03 2.573E+03 2.657E+03
2.731E+02 2, 887E401 5.731E+02 2.176E+01 8.731E+02 1.715E+01 '1.173E+03 1.464E101
1.473E+03 1.423E+01 1.873E+03 1.464E+01 2 1.590E+01 2.673E+03 1.715E401

.373E+03

bdc-p 4515 n 5 2.0008+03 2.623E+03

2 0.000E+00
11 3.9.205E+02 1.715E+01
0.000E+00 0.000E+00 9.815E+01 8.000E+01 2.731E+02 8.996E+02 3.732E+02 1.079E+03
4.731E402 1.205E403 9.731E+02 1.778E+03 1.273E+03 2.071E+03 1.573E+03 2.301E+03
1.973E+03 2.500E+03 2.273E+03 2.615E+03 2.573E+03 2.657E+03
27318402 1.757E+401 1.073E+03 .7.950E+00 1.373E+03 6.694E+00

hfc 4518 n 5 1.260E+04 4.173E+03 0.000E+00
10 0 1.883F+02 2.900E+01
C0.000E+00 0.000E+00 2.3158+01 6.276E+00 7.315E+401 6.694E+01 1.232E+02 1.130E+02
1.732E+02 1.423E+02 2.731E+02 1.841E+02 4.731E+02 2.343E+02 6.731E+02 2.720E+02
§.731E+02 2.900E+02 2.473E+03 3.054E402
mo2c 4520 n 5 9.000E+03 2.773E403 0.000E+00

9 3 3.473E+02 2.100E+01
4.731E+02 3.577E+02 6.731E+02 3.640E+02 8.731E+02 3.849E+02 1.473E+03 4.812E102
1.773E403 5.1888+02 1.973E+03 5.272E+02 2.073E+03 5.293E+02 2.173E+03 5.272E+02
2.273E+03 5.209E+02
2

1.273E+403 2.100E+01 1.,873E+03 2.500E+01 .373E+03 3.556E+01

Do
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" """ ]
Thermal Property Data k{WimK] c¢lJikgK] TI[K] AlJkgl p/kg/m"}
nhe 4522 n Y 7.600E+03 0.000E+00 0.000E+00
9 0 3.556E+02 3.300E+01
0.000FR4+00 0.000E+00 2.315E+01 1.300E+01 7.315E+01 1.172E+02 1.7328+02 2.5008402
‘2.731E+02 3.431E4+02 3.732E+02 3.933F+02 5.731E+02 4.435E+02 8.731E+02 4.728E+02
2.773E+03 5.858E+4+02
puc 4524 n 5 1.350E+04 0.000E+400 0.000E+00
7 3 1,841E+02 1.088E+01 ‘
3.732E402 1.857E+02 4.731E402 2.008E+02 5.731E+02 2.105E+02 6.731FE+02 2.16714+02
8.731E+02 2.2518+02 1.273E+03 2.360E+02 1.973E+03 2.5150+02
3.431E+02 7.113E+00 4.731E+02 9.623E+00 6.731E+02 1.300E+01
sicxl 4531 n 5 3.210E+03 2.973E+03 0.000E+00
12 3 6.778E+02 B.78B6E+01
0.000E+00 0.000E+00 4.315E+01 8.000E+00 7.315E+01 5.439B+0L1 1.232E+02 "1.7158402
2.231E402 4.937E+02 2.731E+02 6.276E+02 3.732E+02 8.242E+02 4.731E+02 9.6235+02
5,731E8+02 1.046E+03 6.731E+02 1.092E+03 1.473E4+03 1.314E+03 1.873E+03 1.402K+03
3.11184+02 8.996E4+01 3,662E$02 8.619E+01 4.221E4+02 8.452E+01
sicx2 4532 ‘n 5 3.210E+403 2.973E+03 0.000E+00 .
12 0 6.778E+02 4.895E+02 :
0.000E+00 0.000E+00 4.315E+01 8.000E+00 7.315E+01 5.439E+01 1.232E+02 1.715E+02
2.231E+02 4.937E+02 2.731E+02 6.276E+02 3,732E+02 8.242E+02 4.731E+02 9.623E+02
5.731E4+02 1.046E+03 6.7318E402 1.092E+03 1.473E+03 1.314E+03 1.873E+03 1.402E+03
"sicsh 4533 n 5 3.100E+03 2.973E+03 0.000E+00
12 6 6.778E+02 1.700E+02
0.000E4+00 0.000E+00 4.315E+01 8.000E+00 7.315E+01 5.439E401 1.232E+02 1.715E402
2.231E+02 4.937E402 2.731E+02 6.276E+02 3,732E4+02 8.242E+02 4.731E+02 9.623E5+02
5.731E+02 1.046E+03 6.731E+02 1.092E4+03 1.473E+03 1.314E+03 1.873E+03 1.402E+03
5.731E+02 1.653E+02 8.731E+02 1.067E+02 1.173E+403 6.067E+01 1.473E+03 2.900E+01
L.7738+03 1.464E+01 1.873E+03 1.300E+01
sickt 4534 n 5 3.100E+03 2.973E+03 0.000E+00
12 7 6.778E+02 1.799E402
0.000E+00 0.000E+00 4.315E+01 8.000E+00 7.315E+01 5.439E+01 1.232E+02 1.715E+02
2.231E+02 4.937E+02 2.731E+02 6.276E+02 3.732E+02 8.242E+02 4.731E4+02 9.623E+02
5.731E402 1.046E+03 6.731E+02 1.092E+03 1.473E+03 1.314E+03 1.8731+03 1.402E+03
2.982E+02 1.799E+02 4.7318+02 1.381E+02 7.731E+02 7.950E4+01 1.073E+03 4.058E+01
1.2738+03 2.385E+01 1.473E+03 1.715E+01 1.573E4+03 1.7158+01
sicef 4535 n 5 2.700E+03 2.973E+03 O.000E+00
12 3 6.778E+02 2.176E+01
0.000E+00 0.000E+00 4.315E+01 8.000E+00 7.315E+01 5.439E+01 1.232E+02 1.715E+02
2,231E+02 4.937E+02 2.731E+02 6.276E+02 3.732E4+02 8.242E+02 4,731E4+02 9.623E4+02
5.731E+402 1.046E+03 6.731E+02 1.092E403 1.473E+03 1.314F4+03 1.873FK+03 1.402KE+03
3.732E402 2.176E+01 6.731E4+02 1.700E+01 1.073E+03 1.297E401
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‘k[W/mK/ cl.l/kgl(/‘ TIK]  A[Jkgl  plkgim?]

K

Thermal Property Data

sicfth 4536
12 )
.000E+00
L231E+02
LT31E4+02
3.732E4+02
1.3738+03

O

o

sicrx 4537
12 4
.000E+00
L231E402
LI31LE402
V132E402

<

N

sicrp 4538

12 5
.000E+00

N C

L201E+02
L731E+402
V131E402
.673E+03

— @ o

sical 4539
12 2
0.000E+00
2.231E+02
CT131E+02
L123E403

= o

sicrd 4540
12 2
0.000E+00
2.231E+02
5.731E+02
2.931E4+02

sicnbh 4541
12 4
0.000E+00
2.231E+02
5.731E402
4.731E+02

SN OOy

JEN S N = o)

S R N

N N = N2

=D O oY

S S OO

n 5

LT18E402
.000E+00
L937E+02
.046E+03
.602E+4+01
.300E+01

‘n .5

JT1BEA02 .
.000E+00
L9378+02
.046E+03
.188E+01

n 5

LTT8E+02
L000E+00
LO3TE+02
L046E+03
.841E+01
L088E+01

n 5

CT78E+02
.000E+00
L937E+02
L046E+03
L172E401

n 5

.778E+02
.000E+00
.937E+02
.046E+03
.000E+01

n 5

.778E+02
.000E+00
L937E+02
.046E+03
L000E+01L

(GO~ N AN ]

(21

&3

~N O DO Y DN

N

S

3%

.700E+03
L 602E401
. 3LSE+HO01
CT131E402
C131E+02
CI31E402

.900E+03
L.188E+01
.315E+01
L131E4+02
LT3VE402
LT31EA02

.070E+03
.B841E+01
L 315E+01
L7131E+02

6.731E+02
1.073E+03

cc oY NS DN

.500E+03
L1LU2E+01
.315E+01
.131E+02
.731E+02
.398E+03

.700E+03
.000E+01
.315E+01
L731E+02
L131E+02
.981E+02

.660E+03
.000E+01
.315E401
L131E+02
.731E+02
L131E402

N

N = Oy

N == 0y @ N = = Y o 3% w — oy

D= oY o

L973E403

.000E+00
L276E402
.092E+03
.900E+0).

L973E403

000E+00

L2T76E4+02
.092E+03
.012E+01

.973E4+03

L000E+00
2765402
L092E+03

.590E+01 |

.973E+03

.000E+00
.276E+02
.092E+03
.172E+01

.973E+03

.000E+00
L276E+02
.092E+03
.000E+01

.973E+03

.000E+00
L2T6E+02
.092E+03
2.500E+01

oW~

oW ~d

.000E+00

L315E401
LT32E402
LAT73E+03
CI31E4H02

L000R+00

L315E4+01
1326402
LAT3EA03
L073E+03

.000E+00

.315E+01
L132E+02
.473E+03
2736403

.000E+00

.315E+01
LT132E402
.473E+03

.000E+00

.315E+01
L132E+02
.473E+03

. 000E+00

.315E+01
L132E4+02
.A73E+03
L173E+03

= = o

N = e

o

— =

= o

= = o W

L 439140
2425402
C31ARE+03

.700m+0r

43013101
2428402
L3L4R403
2181401

LA391401
2426402

L3141E+03

L381E40)

.439E+01
L2428E402
.314E+03

L439E+401
L242E402
.314E+03

.439E+01
L242B+02
. 314E+03
.700E+01

L232EE02 1.
CI3TEAOD 9,
L4028 03
L0001

87311073 )
JIT3E403 )

L2380

LB3RE05

B 0 DR T O DE T
JI3TER02 9,
A0 03
L2130l

LB73E+03 1
LAT3EL03

L2328402 1

L873E403 1

L232E402 1.
L131E402 9.
LA021+03

LBT73E+03 1

L232E402 1

TLHEE02

G23ME0R

CTLSET07
NENANFECE
CA0LI 00
EETTERE

G Sk G2

5015401

TSR0
H2 3102

LTSI 02
VI31E+R02 9,

6231+ 02

4021403

T1L6E+02
6273E+02

CTYSERO2
JI31ER02 9.
CBT3EF03 1.
LAT3E4H03 1.

623KH02
A402F403
300E+01
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Thermal Property Data

k{WimK]|

¢ lllkg K|

T (K

A Jlkg]

plkgim?]

aslctv 4547

12 o
0.000E+00

DL2RTE02
RSN
SLT3TEROD

sicpa 1543

AR 3
0.000E+00
DLR3LEROL
5. TALEA0D
3LI30RA00

sloeph 4%44
12 K
0.000E+00
2.231R402
BT3RO
LUTA2EA0D

Lae 4567

11 3
0.0008+00
SLUT3LER02
INNFRITCE
0 LGRPEE0)

thio 4564
12 4q
103158401
2731 ERYOR
6L.731ERO2
4.231E+02

thes o A565
12 4
0.000K+00

| L2320 08
R132EA02
4,231 K+02

P96 4966
9 4
0.0008+00
SLHRTRA02
SR AR S DR O I
20731 ERO2

n 5
v TT8E Q2
LOD0EH00
L937EA02
L046E+03
L046R~01

> 0o o

— e

n 5
6. 7788402
N.000E+00
4,937E+02
1.0468+03
2.500E~01

n 5

O 1T8EFO2

0.000E+00
4.937E4+02
1.046E4+03
5.9048-01

n 5
1L 904E+02
0.000E400
1. 8415402
2.971E+02

2.218E401

n 5
1.715E402
BL000E+01
1.700E84+02
2.1T6E+02
8.9128+00

r 5
2.218E+02
0.0008+00
1.284E402
2.40684+02
204488401

.oon Y
H.690EH02
0.000E4+00
6.6945+02
9.414E402
3.138E+01

<

LO00E+02
.0468-01

J3L5E+01
L131EA02

J131E+02
0738403

5858403
L 500E-01
L315R401
L7318402
C131R02
JI3LEHROR

L 585E+03

. 904E-01

L 315E+401
CT31E402

v 13LE+02

L131E+02

.400E404
.3005+01
L 315E4+01
71326402
L2135+03
JI31E402

.500E+03
. 786E+00
L232E402
L132E402
.131E4+02
.T31E402

.600E+03
.448E+01
.315E401
.132E+02
LI31E402
L131E+02

.740E+03
. 138E+01
L3L5E+01
CI31EA402

LATIER03

N

8.
6.

™

=y 0

la]

3

oo N o=

Do

SCEE SRS

w

93K E0R

000E+00
2761E402
L092E4+03
L021E-01

COT3EA03

L000E100
L2TEE02

0928103

L222E-01

9738403

.000E+00
L27654+02
L092E403
.531E-01

1238403

L531E4+01
L0508E+02
L13BEA02
.300E+01

.B96E+03
LLT2E402
LB41EH02
L259R402
LC159E+00
L928E+03

L900K+00
L657E+02

L636E+H02

L335R401
L33BE403

021K E0)
LA06EA402

L351EA0Y

0.

— D

o

1.
7.

1.

000FA+00

CALSEE0N
SA2RA02
CATTREA03

LO00E+00

L31HR-01
JI32F 02
AT3EA03
L2303

0008100

L3540
CT32EA02
LA 3403
L2303

L000E+00

2328402
JI3TEAQR
LBT73E403
LB73E403

.000E+00

CI3284+02
LT3TER02
2731403
LT3 EH02

.000E+G0
L315E8+01
2L 231E402
JI31E+02
JT31E402

L000E400

7328402
T31E02

873403

D

T W

¢

4391401
2428402
3148103

4398401
L2A2W02
.314E403
L obh6E+02

» AZ9EHQ L

2428402
L31AE+03
L1 3-01

L130E+02
3435402
L2B84E+02
3001401

LAGAE+02
L008E+02
3435402
LA489E+00

.000E401
. 9461402
LB8241E4+02
0755401

.300m+02
201m+02

LBO2EA+01

)

L2328402
JI31EL02
LBT73E403

2328402
JI31E4+02
L B8736+03

L232E402
LI31E402
LB73E4+03

1326402
L0738+03

L231E+02
L131E402
L973E+03
JI31E+02

L315E+01
LI31TEA02
L0T73E403
1316402

L131E4+02
LAT3E403

LAT3E403

1.
9,
1.

1.
9.

1

W o

]

TYHELO2
6230+02
A02E+07%

7158402
623602

LA02E403

CTLHEA02
L 6235402
LA02E403

LA2E402
LEHTEAD2

590E+02
S100R102
L500E+H02
L406EH00

0008401
L142E402
L13BE402
.008E+01

LA391K+02
L996R 02

1288101
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L Y Y O S A et

kIWimK] «¢[lkgKl TIK] A[Jikgl plhgim’] Thermal Property Data
tic93 4567 n 5 4,5608+03 3,338E403 0.000E+00
9 2 5.690E+02 1.632E+01
0.000E+00 0.000E+00 7.315E+01 5.021E+01 1.732E4+02 3.3008+02 2.731E+02 5,439E+02
3,732E+02 6.694E+02 4.,731E+02 7.406E+02 7.731E+02 8.201E+02 1.473E+03 8.9968+0..
2.373E+03 9.414E+02
2.731E+02 1.632E+01 8.731E+02 2.050E+01
we 4568 n 5 1.560E+04 3.073E+03 0.000E+00
6 2 1.841E+02 4.000E+01
2.982E+02 1.841E+02 4,731E+02 2.301E+02 1.273E+03 2.761E+02 2,073E+03 3.284E+02
2.473E+03 3.43LE+02 2.773E+03 3.431E+02
1.073E+03 4.000E401 2.873E+03 $.858E+01
ucamc 4572 n 5 1,360E+04 2.773E+03 0.000E+00
12 5 2.029E+02 2.636E+01
0.000E+00 0.000E+00 1.315E+01 4.000E+00 7.315E+01 7.950E+01 1.23284+02 1.238E+02
1.732E+02 1.590E+402 2.231E+02 1.812E+02 2.731E+02 1.966E+02 3.732E+02 2.176E+02
4.731E+02 2.259E+02 6.731E4+02 2.427E+02 1.173E+03 2.636E+02 1.773E+03 2.824K+02
3.732E+02 2.008E+01 5.731E+02 1.841E+01 7.7318+02 1.883E+01 1.073E+03 2.427E+01
1.773E+03 3.431E+01
ucsnt 4573 n 5 1.230E+04 2.773E+03 0.000E+00
12 5 2.029E+02 1.736E+01
0.000E+00 0.000E+00 1.315E+01 4.000E+00 7.315E401 7.950E+01 1.232E+02 1.238E+02
1.732E+02 1.590E+02 2.231E+02 1.812E+02 2.731E+02 1.966E+02 3.732E+02 2.176E+02
4,731E+02 2.259E+02 6.731E+02 2.427E+02 1.173E+03 2.636E+02 1.773E+03 2.824E+02
3.732E+02 1.736E+01 5.731E+02 1.715E+01 7.731E+02 1,736E+01 1.073E+03 2.008E+01
1.773E+03 3.284E+01
ucavyg 4574 n 5 1.350E+04 2.773E+03 0.000E+00
12 0 2.029E+02 2.385E+01
0.000E+00 0.000E+00 1.315E+01 4.000E+00 7.315E+01 /.950E+01 1.232E+02 1.238E+02
1.732E+02 1.590E+02 2.231E+02 1.812E+02 2.731E+02 1.966E+02 3.732E+02 2.176E+02
4.731E+02 2.259E+02 6.731E+02 2.427E+02 1.173E+03 2.636E+02 1.773E+03 2.824E+02
uc2 4576 n 5 1.130E+04 2.700E+03 0.000E+00
12 4 2.343E+02 3.300E+01
0.000E+00 0.000E+00 1.315E+01 4.000E+00 1.232E+02 1.234E+02 1.732E+02 1.682E+02
2,231E+02 2.021E+02 2.731E+02 2.238E+02 3.732E+02 2.469E+02 4.731E+02 2.636E+02
6.731E+02 2.824E+02 1,073E+03 3.138E+02 1.473E+03 3.800E4+02 2.088E+03 5.230E+02
2.731E+02 3.473E+01 1.473E+03 1.300E+01 1.673E+03 1.172E+01 2.073E+03 1.841E+01
ve 4578 n 5 5.6008+03 2.923E+03 0.000E+00
8 4 5.858E+02 3.640E+01
0.000E+00 0.000E+00 1.315E+01 4.000E+01 1.732E+02 3.300E+02 2.731E+02 5.021E+02
3.732E+02 5.858E+02 5.731E+02 6.904E+02 1.673E+03 9.832E+02 2.773E+03 1.590E+03
1.173E+03 3.640E+01 1.673E+03 3.300E+01 2.073E+03 3.849E+01 2.373E+03 4.770E+01
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Thermal Property Data kIWimK| clJkg K] TIK] MlJkgl plhgim’]

zre 4580 n 5

9 2 3,682E+02
0.000E+00 0.000E+00
3.732E+02 4,142E4+02
2.773E+03 6.276E402
5,731E+02 3.300E+01

.000E+03 3.573E+03 0.000E+00
.3008+01
315E4+01
JI31E+02 4

w oY

]ae)

100E+0L 1,732E402 2.427E402 2.731E+02 3.550E4+02
686E+02 . 1,073E+03 5.1048+02 1L.773E+03 5,356E+02

oS

hai]

TT73E+03 4,000E+01

babe 4612 n 5 4.3408403 2.5338+03 0.000E+00
0 0 1.3008403 4.477E+01

sibd 4614 n 5
4 2 1.046E403
3.)326402 1.046E4+03
3.131E+02 9.832E+00

AG0E+03 1.366E+03 0,000E+00
L832E400 '
J31EH02 21L.700E403 1, 273E403
JT3LE402 7.196E400

™

100E4+03 2.0736+03 2.500E+03

O~ O Do

cab6 4616 n 5 2,460E+03 2.503E+03 0.000E+00

0 0 1.300E403 3.9168401
htb2 4618 n 5 1.120E+04 3.373E+03 0,000E+00
7 3 2.500E+02 4.000E+01
0.000E+00 0.000E+00 1.,232E+02 8.000E+00 2.231E+02 2.050E+02 2.982E+02 2,500E+02
3.732E402 2.8456+02 5.731E+02 3.389E402 2.873E+03 4.979E+02
2 T31E+02 4.000B+01 1.273E+03 6.276E+01 2.273E+03 1.046E+02

|98}

nbb2 4620 n 5 6.800E+03
8 3 4,0006402 1.700E+01
0.000E+00 0.000E400 5.315E+01
37326402 4.893E+02 1.273E+03
2. 131E+02 1,700E+C1 1.273E403

.173E+03 0.000E+00

N

.900E+01
.284E+02
LT00E+01

L132E+402
J113E403
L273E4+03

.500E402 2.731E+02 3.975E+02
L079E4+02 2.273E+03 9.498E402
556E+01

oD O D
— o

N = =
WO N

yb6 1622 n 5 3.600E+03 2.573E+03 0.000E+00
0 0 6.276E+02 2.900E+01
lab6 4624 n 5 4,600E+03 2.423E+03 0.000E+00

0 0 6.276E+02 4.770E+01

[e)}

cebe 462 n 5 4,700E+03 2.463E+03 0.000E+00
0 0 6.276E+02 3.389E+01

prb6 4628 n 5 4.600E+03 0.000E+00 0.000E+00
0 0 6.276E4+02 4.100E+01

nadb6e 4630 n 5 4,800E+03
0 0 6.276E+02 4.728E+01

.813E+03 0.000E+00

A

smb6 4632 n 5 4.900E+03 2.813E+03 0.000E+00
0 0 6.276E+02 1.381E+01
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kIWmK] c(JikgKl TIK] \[Jkg! plkgim’]

Thermal Property Data

eub6 4634

0 0

gdb6 4636
0 0

tbb6 4638

0 0
ybhé 4640
0 0
tab 4642
4 3

2.982E+02
5.731E+02
tab2 4644
8 4
0.000E+00
3.732E402
6.731E4+02
thbd 4646
4 3
4,731E+02
2.931E+02
thb6 4648
0 0
tib2 4650
8 3
.000E+00
L7131E+02
LT131E402

o

N

wb 4652
5 2
2.982E+02
.473E+03

1,273E+03

N

ub4 4654

0 0

vb2 4656

=N

o NC N

oo

O O N

N

B

n 5

276E+02

n ~ 5
276E+02

n 5

L276E+02

n 5
276E+02

n 5

.301E+02
.100E+02
172E402

n 5

.259E+02
.000E+00
.845E+02

619E+01

n 5

.937E+02
L937E+02
.590E+01

n 5

276E+02

n 5

.694E+02
.000E+00
.205E+02
.S00E+01

n 5

J157E+02
L157E+02
.100E+02
.602E+00

n 5

.021E+02

n 5

.611E+02

4,600E+03
2,301E+01

5

jae]

-

000E+03

050E+01

.000E+03
.008E+01

.000B+03
.500E+01

210E+04

172E+02
.131E+02
.173E+03

.200E+04

619E+01

.315E+01
.731E+02
.073E+03

.450E+03
.590E+01
.731E+02
.131E+02

.800E+03
.310E+01

.300E+03
.500E+01
.315E+01
.73LE+02
.073E+03

.600E+04
.602E+00
.132E+402

.673E+03

.380E+03
.021E+00

.070E+03
.690E+01

Q.

000E+00

,373E+03

000E+00

.000E+00

.703E+03

.301E+4+02
.602E+01

273E4+03

.000E+00
.800E-+02
.310E+01

483E+03

.104E+02
.678E+01

L423E+03

.143E+03
.000E+00
.004E+03
.300E+01
.193E+03
.134E+02

.800E+00

.753E+03

.697E+03

0,000E+00

0.000E+00

0.000E+00

0.000E+00

0.000E+00

7.731E+02
2.773E403

0 000E+00
1.732E+02
1.273E+03
1738403
0.000E+00

1.073E+03
1.873E+03

0.000E+00

0.00CE+00
2.731E4+02
1.273E+03
2.573E4+03
0.0C0E+00

5.731E+4+02

0.000E+00

0.000E+00

2,636E+02
'5,021E4+01

1.548E+02
4.602E+02
3.807E+01

5.188E+02

3.598E+401

6.276E+02
1.151E+03
5.439E+01

2.552E+02

- NN

1736403

J131E+02
LT73E4+03
L973E4+03

L2773E+03

L132E+02
.7T73E+03

L073E+03

w DN

L264E402

.100FE+02
.602E+02
L975E+01

L18BE+02

L531E+02
.506E+03

L120E+02
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Thermal Property Data

kiWimK|

¢ lJkg K|

(K|

AlJlkgl

p/kg/m"/

zrh

4658
8 3
0,000K+00
573160
2J13VEROR

mobecd 4712

«
2. 982E4+02
1.,073K+03
5.731E402
1.273K403

nbbed 4714

nhbed

7 4
2. 98284+02
G131 E02
2.9828402

4716

4 2
2.982E4+02
5,734 02

cabed 4718

6 3
2L 982802
9. 7318402
CL982E+02

abe8 4720

o 3
12326102
S5,.731LRE02

CLhed 4722

5 @
2.982K+02
1.0738+03
H507311402
1.073164+03

ubel3 4724

0 3
3.7328002

5 Hoo

n b
4,0008102
0,000E400
6G,276E1+02
2. 5008401

n )
LO08BEA103
1,088E+03

C191E403

1
!
4,310E+01
4,0008+01

n 5
1.105E4+03
1.10568403
1.523E+03
2.301104+01

~

n 5
9.205E4+02
9.,205E+02
3.138E4+02

n H
LTA0E+02
LTA0E+02
CLH5EH03
L000K+01

‘-

n 5
3. 786E4+02
$.786E4+02
2.9001+01

n 5
1.423E4+03

1.4236+03 ¢

2.335E403
2.385E+01
3.138E+01

~

Iyl 5
8.0008402
2.1008+01

(o2t

— = IS DD

o

w

8

CB00E+03
5008401
3158401
2131403
2136403

LO16E403
.000E+01
LT32E402

131402

800E+03
301E+0L
1326402
JI31EH02
I3LEA02

L200E+03
L13884+01
LI31EA402

L.7TT3E4+03

- =W D D

ra
(o3

SR

™,

6

100E+03
000E+01
V1328402
L113E4+03

L232E+02

.000E+03
L 900E+01
LTT3E403
JI31EA402

2. 2008403

L385E401
L132E402

LT3R 02
L2731403

LT00E+03
.100E+01
JI3LEAO2

3, 27304073
2.100F+01
7.T40E402
3,9756401
1,9230403

1.226E+03

3.8490E401

1.923E+03

L234E4073
70064073
LS500E4+01

nY

0231+03

172F+03
3.5150[4+01

2.123E+03
8.661E+02
1.300E+03
2.7618+01

2.253E+03

p—

08BE+03
2.900E+01

1.811E+03
1.623E+03

2.427R+01
100E+01

0.000E+00

2.594E4+01

0.000K100
207315402
1.,773E403
2.27364+03
0.000E400

4,7318+02

1.073E+03

0.000E&400
4.731E+02
1.6736+03
1. 373K4+03
0.000E+00

6,731E+02

1.1636+06
5.7318402
L.77384+03

0.000E+00

1.773E4+03
0.000E+00
4.731E402

8.731E102

0.000E+00

9.731E+02

3.975E4+02
8.000E+02
6,48584+01

1.3478403

3.787E4+01

1.364E+03
1.799E403
3.138KE4H01

1.297E+03

1.,008E4+03

3.800E4+01

3.26484+01

1.795E+03

2.531E+01

2.7206+01

307328402
2.573E403

6. 731E+02

1. 1738+03

5.731LE+02

1.7736+03

1.073E+03

TOI31EAQ2

5.731E4+02

9.77131E+02

5,0218402
8.000E+02

L.52384+03

3.933E4+01

1.464E+03

3.300E401

1.506E+03

1. 1138403

1.9041E4+03

2.7610+01
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Thermal Property Data

kiWimK|

¢ [Jlkg K|

Ly

Aldkg)

plkgim’|

vbel?2 4726
3 0
3, 230402

zrbet 4728

5 3
20131402
1,7736403
5,7318+02

4742
7 0
0.00084+00
107326402

ces

~

wls3 4744

8 2
0,.000E+00
1,732E+02
2,7318402

4746
8 0
2.982E402
6,731E402

fas?

pus 4747
0 3
SL9H2E402

4748
0 5
21318102
1.073E403

S1G

4750
9 2
2,982E+02
B, 731E402
1.373E+03
8.315E+01

Zna

pup 4762
o o

2.982E402
2, 9825402

n 5
1.464E4+03
1,4648403

n 5
L.138E+03
1,096E403
«.008E+03
3.975E4+0)

n 5
2,900F402
0,000E+00
25046402
1" 5
3.431E402
0.000E+00
3.054E+02
5.858E-01

n 5
5.565E+02
5.565E+02
6.778E+02

n 5
2.301E+02
9.623E+00

n 5
2.900E+02
3.975E+00
1.548E+00

n 5
4.728E+02
4,728E+02
5.607E+02
5.858E4+02
6.2765400

n 5
2.301E4+02
2.,301E+02
5.439E+00

1.,900E+03
3,096K+01
5.7731E4+02

207508403
39758401
4.731E+02

TT31E402

930E+03
000400
2.31564+01
2.7131E102

5,200E4+03
5,858K-01
315E+01
2.231E402
1.673E+03

000E+03
J791E40L
T32R+02
T31E+02

-~ W W W

059E+04
9.623E400
3.732E402

[e)t

010E+03
3.800E+00
4,731E+02

4.,100E+03
2.594E+01
3.7132E402
1.288E+03

2.131E+02

9.890E+03
5.439E+00
9,232E4+02
9,232E+02

1,97814103
1,92584+03
2.L430403
1,414E+03
3,800E+01
2.5738+03

1,700E+01
2, 8876402

2.173E+03
2,100E+01
3.305R+02
1.300E+00

1.444E4+03

6.025E+02
6.862K+02

2.6236+03
7.950E+00
2.2138+03

2.720E+-00

1.918E+03

5.021E+02
5.858E+02

2.594E+01
2.873E+03

2.343E4+02
7.113E+00

0.00084+00

673102

0.,0001100

673118102
1.77314073
0,000E+00

7.315K401
1.,2736+03

0,0001100
7L315R101
2L 9821400
0.000E+00

4.731R+02
8.731E+02

0.000K+00
9.,232E102
0.0001+00

6.731E+02

S 03303

AR UEN R

U1 AN 0

P62k 0
4, 304K 00

1, 500KE02
3.431R02

A0 02
(o950

1.548E101

2. 0081E4+00

3.891140%

4.731E4+02
1.29314+03

0.000E400

H.230402
2.82084+04

L 073 0R

Poad2mron

Lo 2dsmron
|73 03

HolAEon
AR B DR V0%

B3 102

HO 3R 02
1.298K+03

L BT O3

R A DR O

ARV TR R O
A CHL2KEOR

(il‘)l ]f.‘”[).f
1L020EY00

115K E00

HL 5602
HoHHBIT02
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Thermal Property Data

k{WimK]|

¢ [Ikg K|

1 IK]

A kg!

)

p/kyhn‘/

craid
5

a1

8

SLOB2I 00
g, 731K+ 02
20982802
6,731 02

04

47114

0

mgesi 47176

d
I3

1

307326402
QLT3 ERDR

mnsis 4778

hY
‘.

6

2L982F402
200828102
B.731K402

mosis 4780

(.)

6

2UT3EA02
1.771314073
3A2EA02
1773403

nbhsia 4782

“)
e

0

a0 3NEA 02

Lasic 4784
o 0

SVILEAOZ

Wil
3

1186

f

2.0982E4+02

6,730

02

157310103

FRER
0

4788

0

n 5
4,930
4.9378402
BOIBGEK02
109508400
3,300K400
1 5
5, BHBE 02

n 5
B,000B+02
8.000K+02
§,000R100
n 5
H.U8588402
HBhBEE02
701961400
205945100

n 5
4,000E+02
4.000K+02
H5.7T4R+02
A.519R+01
| OBBE4OL

n E:)
4.6028102
4, 602102

n 5

J.L38K 02
301388402

n 5
3,0795407
3.07984+02
4,058E4+01
3.009681+01

1 Yy
1,757 m+02

5.000E4+03
1.950015400
JOTA2RA07

3OT32EL02
TOTAEROD

6G,600E+07
9, 6238+00

1.9708+03
8,0006+G0
12736403
3.IR2EA02

5.240R1+03
T,.196Wv00
T3 EL02
3,732 02
0,23284+02

6,2601E03
4,5190+01
4,731+ 02

6, 7311E4102
2.073E+03

5,2900m403
4,0001K101
TIP3 02

B B30K4+03
3.7038401
TUT3INEAO2

9, 400K+073
4.058E+01)
117304603
9. 731K+02
L. 6736403

LoHA5E+04
1.674K401

1, 8431403

5, B90K4+02

6, 6H3E4+00
20BASEA00

0.0008400

1.3446403

1, 30084+03
6,2768+00

1.548F403
ToUL3EA02
6.,192E400
S0A2T400
2.2431403

4.7128F+02

3, 2645401
2138500

Q2038403
H. 4398402
2.673184+03
3.,8008+02
2017318403
397402

2225401

3
4
3.243E4+01

L.22364+03

0,000E+00

4,731:54+02

4,731 02
g.,7316+02

0,000E+00

0.000E+00

q4.,7311+02

0,000E+00

4.731684+02

0.000E+CO

6.73114+02

L 0736E+03

0.000E100

0.,000E+00

0.000K+00
107736403
1.0736403
1.7 3E+03

0.000E+00

6.7136007

5, 230K+00
2061568400

4,895E+00

5,1041+00

5.0211+02

A 13484010

3.48504+02
3.0541401
3.724K+01

U.?RINIQR

boT3NEA02
.98 K400

S0131EA02

6 I31EY02

L2734 03

Loa73m103

127316403
1.8236103

TLO0RE 02

4., 1008100
20000

3.89114000

3.51HEH00

5.473091102

138101

2,970
3.97HEH01
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plkgim’']

Thermal Property Data

kiWimK|] cofJlkg Kl T'IK] A[JIkg!
nhdabr 4812 I Ho2.,4308403
G 2 1,004E403 2,%00K4+00

TO3THE01
o T3EY0R
H,315K+01

nhdcl 4874
0 O
73158401
29828402
S5,001E402
8., 31580101

4816
6 6
13158101
a3 Er02
PPN OR R
3,831 0R+02

bafe

cafz 4818
12 o
2,9828102
G,I3LEYOR
LoA19E103
2.2315B4H02
5, 731E4+02

cafa 4820
12 0

2. 9828 +02

6.731EA402

1. 4195103

it a8a2
O 2
2.982K402
1,1236+03
201310802

Litph 4824

6 4
2L ORI 00
11231103
2L 2TREN 02

4, 6026102
1,00484+03
6.694E100

n 5
1, 6786403
5, 8588402
L.oo78K4+03
1, 7248403
1, 08BE40]

on 5
4,393m102
2.008K4+02
4,310E+02
2,.008K101
1. Q88E401

n 5
L.167E103
1.16754+03
1, 0BARL03
1.3318403
1.5901101
3.300E+00

n 4
LoLETEA03
1.167E+03
1.084E403
133116103

1 )
1.6328103
1,6325403
20500E403
1.1098401

i 5
L O32E+03
I 6321103
2 H00E103
11766401

Load2u+02
G, 71318402
2V13NEA0R

105308403
25008400
1Loa32ma0e
4,52715102

SVT3LER02

4,8908403
1, 130E+01
1. 2321K+02
1.0731+03
e oAB2m 00
3,7308402

3.1801403
9, 6238400
31326402
7310402
1.42484073
201310402
G.131LEH02

3.180m+03
4,01714+00
3.732m102
Ho7316402
1 424402

2.640E4+03
1, 109E4+01
3.732E402
1.1736+03
TOT3TEA02

2 A60m103
1.0041401
3.73200402
L 17381003
24648102

TLaHTEY02

TOoHILELOL
o721 03
25008400

6.131R402

1. 0B8E4+03
2 0758403

205008400

5531403

3.222m402
5.439E402
1.464E+01

1.,0468101

1.6336403

09254073
L13BEA0R
L3601 +04
L046E401
900K+ 00

A = = e —

6336103

1,0921+03
138MH03
3G60KH04

11231803

1.7991403
2050018403
6, 276m100

Fo1e3mi03

1,799 +03
500K H0
1 1H9R+01

0.,000K+00

L 7326102

0.000E100

1, 7328400
4, 5164107

2, 1006E+05
LoT32E4102

2073 1LEH0R

2500805
4,731+ 02
1.0736+03
1.A298+03
31320402
L 07318403
2.,500K405
4. 131 E02
1,07384+03
1.4290403
1.033E+06

1,073E403

1.0331106
L O73KE0R

3142802

BB 6E02

1, 38101403
L 7998104

3.8075E+02

1.300E401

1,063E+03
12056103
L. 410E+073
T, TA0ET00
2,301E400

Vo O63RE03
1.2058+03
1.4108403

QL ABL5E103

SL38LHE03

O, 62364100

Q03100

Se2dmron
A.6278402

S0A3LEH02

ALOB2EH02

D031 IE02
L 2738003
1, 633103
4,731 00

ST 0D
L2 3me03
63303

P23 03

T.1231K103

$.38715402

962302

19488403
LoGLLIQ0s

1,0008102

1.1308101

1,06G71103
1L, 27603
1.607104+03
5,021+ 00

1,0671103
Lo270m+03
1 6071404

AN TRV

204271103

9, 3301100
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Y 0 U 0 O P

Thermal Property Data kIWimK| c¢[lJlkg Kl TI[K] K/J/kg/ p/kg/m"/

b 1 ABIG " S5 50401100 L H0T 02 6, 6941404
0 Soa AR E O L 000
PoATHETOL L a0 L 02 D T00RI 02 132402 2,4695002 2,23 16402 207208000
SOPATENO D BANE 0 S h0 D, 20N 00
IR TS O I 2 T B A SR OV I O NG BRI A B I D O DS SR IV A DRV 1Y)

kba RIS 1 P A U DR N VR
i SO Es R 3,80 /00
Poal S0 1 0b0E N T R0 AN B0EBH02 1 TRZEH02 R T24E407 2023 0ER02 4, 0795402
oA e H TR 0 AI2EBEA02 0,30 A, 895102 9L 31102 ho2T2e 02
Hodlhmenl 0 00500 207 e v 00 3, 807100

0031403 1, 8838405

DO3KA4H03 1,883E5+05

S T 1 PP AR DR VIR
fl Dod, ANl r0e 4 LR E00 .
PoAlSEr 0l L naerr s b A0 A1 80RA02 107328102 3,724R402 22308102 4,079K102
PATEAOS A 000 S i 02 4 28RO GO 3TEA02 4, 895F 02 9 T31EA02 B 27202

w00 gn 1 oo on0Er0e L 0LhEH03 23018405
O S S A D N PO LA D T
PoAlhr o oannErns L e 0r R 20AR 02 1 1320+ 02 S 849102 2, 2318402 4,.2268102
B 3 I (O DS RIS I8 ORI D IV AR S O T I § DRI T O DR O
LI RS O O I B P D D B DN S N BRI A B O B O DERC AN O 8 A DR IO T4

ARV AN SR 1 SO HNOEI0E L 0IhER03 2 500mE05
{, P B A N S A D A R R O RO NS
OOl s IGO0 S AT 02 L 3202 4, 100E402 2.2311402 45198100
R R B I D B P W N S P I A N R (OE R N (R W DR (I
BUPR RO s 0 s 100K 00

LS BN I BT i oo AL0ORE0 s L 010 2 B8TEROS

0 S I R O A DA D N O B 1

PoAlHECOT oD sk 00 4 80T 0 1 TT32E402 AL 6028402 202316402 H,021K492
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A P R )
S D00

)
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)
)
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k{WimK|

¢lJlke K]

I [K]

A lkg]

plgim?]

1 Co ke

Thermal Property Data

kel 4836
8 3
7.3158401
2. 7315402
B.3151+01

kalsy 4837

8 3
.315E+01
731E+02
L315E4+01

co P~

kel50 4838
6 2
7.315E+01
2,731E+02
8.315E401
kf 4840
6 2
T.315E401
2,982E8+02
8.315E+01
ki 4842
8 2
7.315m+01
2.7131E+02
8.,31504+01
rbel 4844
6 2
7.31584+01
2.131E402
8,315E401
tbhi 4846
6 2
7.31584+01
27316402
8.315E401L

4848
8 0
13T 5EA401
2.9821402

agael

n 5

6.862E4+02
3.138E02
6.820E4+02

3

= o0y WO

=W

e W

—_ g W

D= D

no

Ry =N

5568401

n 5

L862E402
JL38E+02

B20E+02

.5908+01

n 5 -

600E+02
515E+02
5738402

. 883E+01

1 5
619E+02
BA1LEA+02

L619E+02
L343E+01

n 5

L054E+02
LAL3E402
L012E+02
L213E4+01

n 5

L310E+02
L966E+02
L226E4+02
LB887E+00

n 5

L 3438402
L088E+02
L360E+02
LB899E+00

n 9

556E402

L632E4+02
LH556E+02

1.
8.
1.
3.

a]
23

1,

2
7.
1.

9.

an

R == N

G N W

.
o

SRR A ¥

D

DN

[$1]

1,
1.
3.

OB0E+03
000E+Q0
2321402
7328402
T31E+02

990E+03

.000E+00
LR32EH02
L132E402
LI31EH02

070E403
113E+00
232E+02
73LE+02
T3LEA02

480E+03
1138400

L23284+02
L123E403
J131E+Q2

130E+03

887E+00

L232E+02
JI31E+02

731E+02

.800E+03
.100E+00
L232E402
.8B2E+02
LI31E02

LH50E403
»305E+00

2326402

JI3LER02

131E+02

560E+03
1346400
232E4+02
TheE+02

1.0438+03
5, 0636402
6.904E+02
9, 205E+00
1. 0438403
5,063E4+02
6.904B402
7.831LE+00
1, 0438403
5., 6488402
9.456E+02
71136400
1.123E+03
6.485E+02
1.0468403
7, 1138400
9,5515+02
2250402
3.305E+02
2.887E4+00
9.882E+02
3.138E402
4,.853E402
2.100E+00
9, 131E+02
L.75%70402
2.6908402
3.305E+00

T.282E+02

2.636m+02
3.891E+02

3.598E405,

Le73268402
4. 731E402
3.7132E4+02
3.598E4+05
1 73268402
4. 731E+02
3.732E402
4,000E+05

1.732E+02

4.770E+05

1.7328402

1.300K+05

1.7328402

1.7318402

1.5236+05

1.732E+02

5.899E+04

L.73285402

8.452E+04

1.7328E402
4.731E402

5,941E+02
7.1136+02
5,021R+00

5,94184+02
701138402
5.0218+00

6.694E+02

T,615E+02

2 6T8E+02

3.264E102

3.72458402

2.10084+02

3.096E+02
4.14284+02

2.231E102
1.,0438403

2.23158v02
1.0431403

2.231E+02

2.231E402

2,2318402

9.5518402

2.231E+02

2.231E102

2,031 m 02
ER L D O

64856402
H.6196102

G.A4BLE402
8, 619E4+02

To3elrton

g.2840402

2,900K4+02

2008702

4.100E102

2,301 02

3.389K1 00
4,.3038402
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Thermal Property Data k(WimK] c[JlkgK] TI[K] MA[Jkgl plkg/m’]
nabr 4850 n 5 3.203E+03 1.023E+03 2.500E+05
7 2 5.104E+02 2.500E+00 X
7.31584+01 2.301E+02 1.232E+02 3,682E+02 1.732E+02 4.351E+02 2.231E+02 4.728E+02
2.982E+02 5.104E+02 5.731E+02 5.314E+02 1.023E+03 5.858E+02 '
8.315E401 5.021E+00 2.731E+02 2.500E+00 ‘
nacl 4852 n 5 2.165E+03 1.073E+03 5.021E+05
8 10 8.703E+02 B8.159E+00 ,
7.315E+01 4.017E+02 1.232E+02 6.402E+02 1.732E+02 7.573E+02 2.231E+02 8.284E+02
2.982E+02 8.703E+02 1.073E+03 1.08BE+03 1.073E+03 1.146E+03 1.673E+03 1.146E+03
8.315E+01 3.431E+01 1.732E+02 1.700E+01 2.731E+02 9.205E+00 3.231E+02 7.113E+00
3.732E+02 5.858E+00 4.731E+02 4.000E+00 5.481E+02 3.556E+00 7.731E+02 4.000E+00
9.232E+02 4.812E+00 1.073E+03 5.439E+00
naclr 4854 n 5 2.165E+03 1.073E+03 5.021E+05
8 10 8.703E+02 5.523E+00 ‘
7.3158+01 4.017E+02 1.232E+02 6.402E+02 1.732E+02 7.573E+02 2.231E+02 8.284E+02
2.982E+02 8.703E+02 1.073E+03 1.088E+03 1.073E+03 1.146E+03 1.673E+03 1.146E+03
8.315E+01 1.799E+01 1./32E+02 1.046E+01 2.731E+02 6.276E+00 3.231E+02 5.021E+00
© 3.732E+02 4.000E+00 4.731E+02 3.,054E+00 6.731E+02 2.050E+00 8.731E+02 1.464E+00
9.731E+02 1.339E+00 1.073E+03 1.300E+00
naf 4856 n 5 2.558E+03 1.263E+03 6.694E+05
8 2 1.113E+03 1.050E4+01 =
7.315E+01 5.439E+02 1.232E+02 8.000E+02 1.732E+02 1.004E+03 2.231E+02 1.088E+03
2.982E+02 1.113E+03 3.732E+02 1.155E+03 7.731E+02 1.331E+03 1.263E+03 1.523E+03
8.315E+01 5.188E+01 2.731E+02 1.050E+01
nh3lqg 4880 n 5 6.180E+02 1.954E+02 0.000E+00
6 2 4.686E+03 5.021E~02
2.132E+02 4.393E+03 2.731E+02 4.602E+03 3.131E+02 4.853E+03 3.532E+02 5.397E+03
3.732E+02 6.192E+03 3.831E+02 6.736E+03
2.581E+02 5.021E-02 3.032E+02 5.021E-02
nh3 4881 n 5 7.710E-01 2.398E+02 1.370E+06
5 3 2.084E+03 2.443E~02
2.982E+02 2.084E+03 4.731E+02 2.406E+03 7.731E+02 2.870E+03 1.073E+03 3.222E+03
1.773E+03 4.360E+03
2.231E402 1.715E-02 2.731E+02 2.192E-02 3.231E+02 2.699E-02
1ih 4882 n 5 7.000E+02 9.591E+02 2.594E+06
4 7 4.000E+03 7.322E+00
1.732E+02 2.301E+03 2.731E+02 3.933E+03 4.731E+02 5.648E+03 9.731E+02 7.950E+03
2.731E+02 7.531E+00 3.732E+02 6.485E+00 4.731E+02 5.523E+00 5.731E+02 5.021E+00
6.731E+02 4.602E+00 7.731E+02 4.000E+00 8.731E+02 4.100E+00
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kiWimK] c|[Jlkg K] T[K] Al[lJlkg] p/lcg/m"l C Thermal Property Data
lihcg 4884  n 5 7.000E+02 9.591E+02 2.594E+06
4 8 4.000E+03 1.297E+01
1.732E+02 2.301E+03 2.731E+02 3.933E+03 4.731E+02 5.E48E+03 9.731E+02 7.950E+03
2.731E402 1.339E+01 3.231E+02 1.300E+01 3.732E+02 1.088E+0L 4,731E+02 7.950E+00
5.731E+02 6.067E+00 6.731E+02 5.021E+00 7.731E+02 4.602E+00 8.731E+02 4,351E+00
chd 4890 n 5 7.167E-01 1.117E+02 5.092E+05
4 6 2.259E+03 3.393E-02
(2.731E402 2.176E+03 3.732E+02 2.427E+03 4.731E8402 2.761E+03 5.7316+02 3.1388403
1.117E+02 1.172E-02 1.732E+02 1.862E~02 2.231E+02 2,452E-02 2.731E+02 3.054E-02
3.231E+02 3.724E-02 3.732E+02 4.561E-02
zrh12 4892 n 5 6.300E+03 0.000E+00 0.000E+00
3 0 2.900E+02 1.841E+01 ‘

2.731E+4+02 2.900E+02 5.731E+02 5.021E+02 7.731E+02 7.113E+02

sbtep 4912 . n 5 6.500E+03 9.022E+02 0.000E+00Q
0 0 2.100E+02 4.602E+00 ‘

sbtec 4913  n 5 6.500E+03 9.022E+02 0.000E+00C
0 0 2.100E+02 3.305E+00
astex 4914 n 5 6.000E+03 0.000E+00 0.000E+00
0 0 2.343E+02 2.594E+00
bitep 4916 n 5 7.700E+03 8.532E+02 0.000E+00
6 0 1.544E+02 2.500E+00
7.315E+01 1.300E+02 1.232E+02 1.464E+02 1.732E+02 1.506E402 2.731E+02 1.540E+02
3.732E+02 1.556E+02 8.731E+02 1.987E+02
bites 4918 n 5 6.800E+03 0.000E+00 0.000E+00
0 6 1.757E+02 2.365E+00
7.315E+01 2.803E+00 1.232E+02 2.174E+00 1.732E+02 2.008E+00 2.231E+02 2.050E+00
2.731E+02 2.259E+00 3.231E+02 2.552E+00
insbp 4920 n 5 7.000E+03 8.081E+02 2.050E+05
11 § 2.176E+02 1.632E+01
0.000E+00 0.000E+00 5.315E+01 1.046E+02 9.315E+01 1.527E+02 1.232E+02 1.7578+02
1.732E+02 1.925E+02 2.731E+02 2.134E+02 3.732E+02 2.280E+02 4.731E+02 2.385E+02
8.081E+02 2.435E+02 8.082E+02 2.343E+02 1.073E+03 2.343E+02
1.732E+02 3.012E+01 2.231E+02 2.301E+01 2.731E+02 1.799E+01 3.732E+02 1.297E+01
4 1.046E+01 5.731E+02 8.996E+00 6.731E+02 8.000E+00 7.731E+02 7.950E+00

CT31E402
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Thermal Property Data : kiWimK| c¢(Jlkg K] TI[K] \[Jlkg] p/kg/m‘?l
insbs 4921 n 5 7.000E+03 8.081E+02 2.050E+05
11 7 2.176E402 7.113E+01 :
0.000E+00 0.000E+00 5.315E+01 1.046E+02 9.315E+01 1.527E+02 1.232E4+02 1.757E+02
1.732E402 1.925E+402 2.731E+02 2.134E+02 3.732E+02 2.280E402 4.731E+02 2.385E4+02
8.081E+02 2,435E+02 8.082E+02 2.343E+02 1.073E+03 2.343E+02
1.932E402 1.172E+02 2.231E+02 9.2058+01 2.731E+02 7.531E+01 3.732E+02 5.439E+401
4.73LE+02 1 602E+01 5.731E+02 3.975E+01 6.731E+02 3.800E+01
inasp 4922  n 5 6.000E+03 1,216E+03 0.000E+00
10 6 2.500R+02 5.272E+01 '
0.CO0E+00 0.000E+00 1.315E+01 1.700E+01 7.315E+01 1,423E+02 1.232E+02 2.029E+02
1.732E402 2.280E402 2.231E402 2.427E+02 2.731E+02 2,500E+02 3.732E+02 2.594E+02
4.731E+02 2.653E+02 1.216E+03 2,887E+02 : v
9.315E+01 8.996E+01 1.232E+02 7.740E+01 1.732E+02 6.443E+01 2.231E+02 5.4391+01
2.731E402 4.853E+01 2.982E+02 %.272E+01

inass 4923 n 5 6.000E+03 1.216E+03 0.000E+00
10 5 2.500E402 2.678E+01
0.000E+00 0.000E+00 1.315E+01 1.700E+01 7.315E4+01 1.423E+02 1.232E+02 2.029E+02
1.732E+02 2.280E+02 2.231E402 2.427E+02 2.731E+02 2.500E+02 3.732E+02 2,594K+02
4.731E+02 2.653E+02 1.216E+03 2.887E+02 ’
2.982E402 2,678E+01 4.731E+02 1.569E401 5.731E+02 1.297E+01 8.731E+02 9.623E+00
1.173E+03 8.000E+00
inte 4924 n 5 4.629E+03 3.831E+02 0.000E+00
0 4 2,008E+02 1.300E+00

T.315E401 1.715E+00 1.732E+02 1.300E+00 2.731E+02 1.213E+00 3.732E+02 1.464E+00

pbtes 4926 n 5
0 7 1.506E+02
7.315E+01 1,029E4+01
4.731E+02 1.300E400

foo)

.160E+03 1.190E+03 0.000E+00

.100E+00

.732E+402 5.021E400 2,231E+02 3.096E+00 2.731E+02 2.301E+00
JI31E402 1.172E+400 6,731E+02 1.423E+00

= N

(G2

pbtep 4927 n 5
0 7 1.506E+02
7.315E+01 8.786E+00
3.732E+02 1.966E+00

.160E+03 1.190E+03 0.000E+00

. 343E+00

LP32E402 4.602E400 1.732E+02 3.300E+00 2.731E+02 2.500E+00
- 7131E+02 1.506E+00 7.731E+02 1.423E+00

= N X

mnsel 4928 n 5 5.500E+03 0.0006E+00 0.000E+00
10 2 3.849E+02 2.803E400
5.315E+01 1.700E4+02 8.315E+01 2.845E+02 1.082E402 3.556E+02 1.131E+02 3.807E+02
1.23268402 3.556E+02 2.381E+02 4.142E+02 2.432E+02 8.000E+02 2.531E4+02 4.770E402
2.632E402 3, 840R402 2.881E402 3.B49E+02
2.982E402 2.,80314+00 8.731E+02 1.300E+00

W =
SR

W

ro
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kIWImK] ¢lJikg K] TIK] A[Jkg] plkgim?]

Thermal Property Data

mntea 4930
11 6
4.815E+01
2.231E+02
3.131E+02
2. 731E+02
6.731E+02

mnten 4931
11 5
4,815E+01
2.231E+02
3,131E4+02
3.732E+02
1.373E+03

mosez2 4932
0 0
motez2 4934
0 0
site 4936
0 0
snte8 4938
0 0
snteb 4939
0 0
snte2 49490

agZse 4942
12 2

0.000E+00
9.815E+01
2.982E+02

2.931E+02
tash 4944
0 2

2.982E+02

4,
LA464E402
L201E402
.300E+02
.381E400

W W W

o jae)

el

[y

<

N

@ N

n 5
017E+02

300E-01

n 5

LOLTE+02
L 46AE+02
.201E402

300E+02

.841E+00
L192E4+00

n 5

L012E+02

n 5

259E+02

n 5
.300E+4+02
n 5

.100E+02

n 5
.100E+02
n 5

.100E+02

n 5

.BO03E+02
.000E+00
L134E4+02
L803E+02
000101

n 5

.700E+02
.883E+01

=

w N~

w

LT00E+03
.300E400
L3L5E401
LT31EA402
L231E402
LT32E402
JT31E402

.700E+03
.700E400
3158401
LT31E4H02
L231E+02
LI31E+02

000403
.301E400

.500E+03

. 008E+00

.920E+03
2768400

.500E+03
.594E4+00

.500E4+03
LTT8EA00

.500E4+03
.832E-01

L.000E+03
.000E~01
L31L5E401
L232E402
L061EA+02
LABTEH02

LA00E404
LB83E401
L981E+02

0.000E+00

LB83E+H02
LHHORF02
L138E4A02
L950E-01
L300E-01

W~ W W

0.000E+00

LH556E402
L138E4+02
.569E+00

L

1.273E+03
0.000E+00
0.000E+00
0.000E+00
0.000E++00
0.000E4+00
1.1538+03
71136401
2.343E+02

3.0128402
8.000E~-01

0.000E+00

1. 883E401

B8R0

.000E+00
L232E402
L931E+02
7.T31ER02
LT31E4+02
.000E+00
L232E+02
CO931E402

.731E+02
L131E4+02

.OOOE+Od
L000E+00
L000E+00
L000E+00
.000E+00
.D00E+00
L000R+00
CB15E401

L132E402
L062E+02

.000E+00

OT3E+H02
LB49E+02
.300E402
B12E-01

lae)

S W

e

L 573E4+02
.849E+02
. 300E+02
LA23K400

1.4238+02
2.500E+02
2.845E+02

1.732E402
3,0321402

J131EA02

(&3

1.732E402

3.032E402

S
.

4

3

N

4

L900E+HO2
L000EYO2

.800t-01

.900E+02
L000E+02

1.0738403 1.276E+00

7.315E4+01
207316402
4.731E402

1

7
&

L920K402
LT20E402
LB03E+02
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Thermal i’roperty Data

kIWimK] ¢lJikg Kl T(K] \NJlkgl plkgim’]

woe? 4946
0 8)
2UTALRT0D
6.7 311102

wtor 4947
0 0

vnsthy 49498
0 b
SO0
G, 7302

Lanad 4942
(0 2
B3l hst0l

basod 4954
0 2
S0 3Nr0

cacon 4956

10 0
SO0 EN02
G731 EvQ2
1.07:485103

cacep 4997
10 H
2UTHERO2
6131402
1.0731103
8.315K+01
3.7%2m002

caces 4958
10 8

20 131EE02
6.731E402
1. 077364073
BLo31THE 01
U202

ol om 4960
O 0

gypom 4962
0 0

3

PN

—_——

n 5
2H5984+02

L900E4+00
L230E100

n 5

LCIHTEA02

n 5

720802
203438100
L300E+00

I b

LRG0
L 305E400

1 5]

L6902
LTS EEQ0

1 H
L000K+02
908102
CTR0FL03
C3ATERA03

I 5

L000R402
L9081 H02
L130E403
L3477 K+073
L G900E+01
LO012ER00

n 5

.000K102
.208E402
LL30E+03
C34T7EF03
PO 0
L2014 00

fl )

L2051 +H02

n )

LOBBEA0T

1
3
3

A R = O W S N

A

S =S W W

I

1

L000E+04
.431E+00
7328402

L200E+04
LH590E+00

5. 3008403

. 3438400
1328402

L240E+03

L297E+Q0

/773]MF02

5001403
L7008+400
1328402

L610E+03
L 2591400
L1326+ 02
JI3YE402
1728403

710803
.393E+00
1328402
LI31E+02
L1T72E403

1328402

L131E4+02

CT1LOE+03
L8496+00
132402
731E+02

1721403

VI32E402
CI3VEA02

L700R403

L9004+ 00

L3204 03
VAN ATREVIY

1.

8.

—

273E+03

L021E+00

L273E403

431E+02

LT99E400

L651E+02

.B53E+403
L506E400 -
.612E+403

L121E+02
L188E+03
.381E+03

.612E403

J121E4+02
C18B8E403
.381E+03
L300E+01
L552E+00

L6120403
1218402
L188E+03
L381E+03
L205E+00
L3B85E400

.003K+403

L0111+ 02

C.

0

2978400

o

000E+00

LI31EA02
.000E+00 .

L000E4+00

JT31E4+02

.456E+04

L000E+00

L3LA4AE+0S
C131E+02
C131E+02
.314E+05

LT131E+02
8.

T31E+02

L731E+02
L131E+02

.314E+05

CT3LE+02
L731E4H02

L131E402
J131E4+02

.000E+00

.000E+00

5.

1.

e

I

wn

ae]

— e

N D

230E+00

297E+00

.000E+03
L243E+03

.000E+03
L243E+03

.021E+00
.301E+00

.000E+03
L243E+03

.000E+00
1768400

o)

5

o U

e«

5

O

J131E+02

1316402

JT31E+02
J131E4+02

L131E402
LT31EA02

L231E402
L131E402

JI31RA02
LVI31E+02

L231EH02
J131E402

-
5

1

Rw

L 230E4+00

L300E1+00

LOTIE+03
2930403

L07T1EFO3
L293E403

.B800E100
1348400

L071E+03
L293E4+03

LH56R00
0508400
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T e =

kIWmKl ¢ [Jkg K] T (K] \[JIkg] p,[kg/nr’j ' Thermal Property Data

plasl 4963 n 5 1.250E403 4,011E4+02 0,000E+400
0 0 1.088FR+03 4.,3108~01

aypsa 4964  n 5 2,1108403 4.011E+02 0,000E+00
0 0 1.088E403 7.531E~01
cusod 4966 n 5 3.606E+03 4,731E+02 0.000E+00

0 2 T.531E+02 2.100E+00
8.3158+01 2.887E4+00 2.731E+02

jaed

.100E+00

]

bluev 4967 n 5 2.284E+03 3.831E402 0.000E+00
0 0 1.172E403 2.259E+00 "

lithr 4968 n 5 2.140FR+03 1.203E+03 0.000E+00
0 0-1.130E+03 1.757E+00

nmgsod 4970 n 5 2.660R+03 1.397E+03 1.213E+05

0 2 1.300E+03 2.500E+00
S 315E401 2.500E+00 2.731E402 2.500E+00

epsomn 4971 n 5 1.680E+03 4.2318+02 0.000E+00
0 0 1.506E+03 2.427E+00
kalum 4972 n 5 1.800E+03 3.657E+02 0.000E+00
0 2 1, 548E403 2.1008+00
8.315E+01 1,297E4+00 2.,731E402 2.100E+00

cralm 4973 n 5 1.826E+03 3.621E+02 0.000E+00
0 2 1.3396+03 2.100E+00

8.31L5E+01 1.2B7E+00

J\e)

C131EA02 2. 100E+00

kfecn 4974 n 5 1.8508+03 3.431E+02 0.000E+00
0 2 1. 130E403 1.715E400
B.3L5E4+01 1,715E+400 2.731E+02 1.715E400

knod 4976 n 5 2.109E+03 6.092E402 1.071E+05
6 2 8.0008+02 2.100FK4+00

201318102 7.866E+02 4.011E4+02 1.042E403 4.012E+02 1.084E+03 6.092E+02 1.084E+03
6.092E402 111038403 68318402 1.113E403
8.315K401 17158400 2.7318+02 2.100E400
naclo 4978 1§ 5 2.490E403 5.281E402 0.000E+00
4 0 9. 2056402 1.130E400

SONBIER02 BUTROEA02 5 281E402 1.339E4+07 S.282E402 1.300E403 5L 731LER02 1 .300184073

sraud 4980 r 5 3.960E+403 1.878E403 0.000E400
N &OHURHBEA02 1 .T99R400
200310102 1883400 3, 732E402 1.548E+00
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Thermal Property Data o kiWimK| ¢lllkg Kl T(Kl \[Jlkgl p/kg/m"/

micax 4982 n 5 2.,800E+03 0.0008+00 0,000E+00
0 0 8.000E+02 4.000E+00

 BOOE403 0.000E+00 0.000E+00

micac 4983 n H o2
0 0 8.000E+02 7.113E~01
micas 4984 n 5 2,790E4+03 0.000E+00 0.000E+00
0 2 8.000E+02 2,100E+00
4.731E+402 2.100E+00 8.731E4+02 2.500E+00

micab 4985 n 5 6.800E+02 0.000E+00 0.000E+00
0 0 8.000E+02 1.700E-01

D

verml 4986 n 5 4.850E+02 0.000E+00 0.000E+00
0 2 8.000E+02 1.700E-01
4,73184+02 1.700E-01 6.731E+02 1.841E--01

micap 4987 n 5 3.300E+02 0.000E+00 0.000E+00
0 2 8.000E+02 1.213E-01 ‘
4.731E402 1.213E-01 7.731E+02 1.569E~01

-~ ¢+

vernp 4988 n 5
0 2 B.000E+02
4.731E+02 1.,213E-01

.700E+02 0.000E+00 0.000E+00
.213E~01
L131E+02 1.569E-01

= N

~1

pyrop 4990 n 5 2.800E+03 0.000E+00 0.000E+00
2 5 8.000E+02 4.770E+00 ‘
2.731E402 8.000E+02 7,731E+02 1,300E+03 :
2.731E+02 4.979E+00 3,732E+02 4,000E+00 4.731E+02 3.556E+00 5,731E+02 3,138E+00
6.731E+02 2.803E+00
pyron 4991 n 5 2.800E+03 0.000E+00 0.000E+00
2 5 B8.000E+02 2,427E400
2.731E+02 8.000E+02 7.731E+02 1,300E+03
2.731E402 2.500E+00 3.732E+02 2.100E+00 4.731E+02 1.799E+00 5.731E+02 1.590£4+00
6.731E+02 1,423E+00

talc 4994 n 5 2.790E+03 0,000E+00 0.000E+00

10 0 8.159E+02 2.971E+00
0.000E+00 D.000E+00 2.315E4+01 4,000E+01 1.732E402 5.230E+02 2.231E+02 6.9045+02
27318402 7.740E402 3.732E402 9.414E+02 4.731E+02 1.046E+03 6.73LE+02 1,14615403
9.731E+02 1.222E+03 1.873E+03 1.423E+03

tourm 4996 n 5 3.100E+03 0.000E+00 0.000E+00
0 2 8.000E+02 4.602E+00
8.315E+01 3.807E+00 2.731E4+02 4.602E+00
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kiWimK|] ¢lllkg K| T[K] \|[Jlkgl p/kg/m"} ‘ Thermal Property Data

glags 5012 N % 2.3008403 0,0001400 0.0008E+00
0 0 8,000K02 1,046K+00

alabe 5014 n 5 2.520E403 0.000E4+00 0,000E+00
4 3 6.694E+02 1.,0461100
2OT3ER02 6LRT6RV02 37328402 7,531E+02 5.013LE402 9, 2050402 8. 7316102 1. 0258103
17321402 7.5318-01 2,73168402 1,0466400 3, 7326402 1,1301+00

pyres 016 n 5 2.220E403 8.202E402 0.000K4+00
) 3 2801402 1.o130K+00
LLO326402 3, 6406102 1L 7326402 4,937R402 2.731E+02 6.8208+02 3.732E4+07 8. 539E107
401316402 9, 916E402 5, 7316402 1.092E4+03 6,7318402 1.1468+03
17326400 B 786E-01 2. 731E402 1.088E4100 8. 7310402 1.7578+00

pyre6 5018 n 5 2.600E+03 0.000E400 0.000E4+00
6 YO0 8246402 3,9758400
SLTIEA02 7 531602 3,732R402 8,745R402 4, 731E+02 9, 6658102 5. 7318400 1. 025103
TUT3LEA02 1L1L7ERO3 1L 1736403 1. 2596403
201315402 4, 058E+00 47310402 3.,4736E400 6, 731E+02 3.222E+00 8,7318402 3,0548t00
1.27730403 2,9008+00

pyred 5019 N 5 2.500E+03 0,000E+00 0.0008+00

' £ 6 8.0756+02 2.050K+00
2U13IEA02 7, 7408402 3,73268402 91218402 4. 73LE402 1. 004E4H03 5. 731EE02 1.0791K103
TUI3LEA02 1L180E403 1, 073KE03 1.305E+07
2.731E402 2.008E400 4, 7316402 2 2188400 6.731E402 2, 3226400 8. 731E+02 2. 32268100
LLOT3RE03 2.2381400 1.273E403 2, 1138100

N LT i)

diabg 5020 n 5 2.,400E+03 0.000+00 0,000E+00
4 4 7531 E402 1,17284+00
2VT3TEH02 7 T13RY02 307328402 8.0006+02 7.731E402 1.130684+03 1.1736+03 1.3008103
2073168402 1.146E4+00 3,732E402 1.300E4+00 4,7318+02 1L.368E+00 5. 731E+02 1.4776100

o N FENEY
Lo DD

™D

Hint 5022 o 5 2.400E403 0,0008+00 0.000E100

g 3 5,0218+02 7.531E=01 '

207318402 5, 0218402 37328402 S.BS8E402 7. 73184102 7.531E4102 1. 1738403 7.0506102
LL732E402 5.439K-01 2.731E4+02 7.113E=01 3.732E+02 8.000E-01

N

glast H024 n 5 1.440E4+02 0.000E+00 0.000E+00
4 2 7T.H3LE402 3.473E~02
207302 70 113E4+02 30732E402 BL000E402 7, 731E402
ToOIOHE40T 3,473-02 3.002E4+02 3.473E-02

W

[V
—_

LA30E+03 1LE73E403 1L 3008403

w

alasl 5026 n 5 3.040K403 0,000E+00 0.0008E400
3 S 50218402 1.130E+00
20031002 5,021E402 3.732E402 5.8588402 7.731E402 71138402
3,230+ 02 101728400 402316402 1,422E4100

e

(G
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Thermal Property Data

k[WimK|

¢ [ kg K|

T'[K]

A S k)

p/kg/an

glasw 5028
3 2
2.73184+02
3,2318402

obaid 5030
3 6
2.731E4+02
20131 ER02
6.7316402

glasc 5032
q 1
2.731E402
3.7328402

glasp 5034
3 2
2.7318E+02
2.731E4+02

vycor 5036
11 B
0.000E400
21318402
1,073E+03
17328402
6.731E402

bralt 5H212
7 2
20731 E402
7131402
7,001E+02

bhrall

5
2. 13184102
187318403
12738403

5214
>
4

5215

‘D

bral?

5 2
2.7311E4+02
1.873m4073
1.27364073

. L .

n 5
531E+02
L1302
318E+00

n 5
5318102
1136402
3431100
T82E400

n 5
L531E4A02
C11L3E4H02
339400

n 5
CH31EL02

1 L13E402

1

el =

W~

L213E400

n )
L A48E402
000E+00
0715402
Lel3EH03
L004E4+00
LTHTELA00

n )
CH3LEAH02
1138402
JLT2EHR03
096E+00

n H
LH31LE402
LLL3E+02
L339E+03
C381E+00

n 5
LCH31RA 02
LI3EA02
L339E4+03
LHO6EH00

2., 4808403
L 130400
301328402
4,231E402

2., 4008403
1.3728+00
3.7328402
31328402
1 3LER02

o)

3008+03
.300E+00
V328402
T31E+02

oW

S500E4+03
LCL3E4A00
1321402
T31E402

[FVRN e

~

190E+03
339E4+00
2. 3156401
3.732E+02
1.573E403
2.7131E4+02
77318402

)

—

2,000/ +03
096EA+00
373218402
1, 1738403
1.2738403

[}

23306403
1.381E+00
37326402

1.274E403
2.57T0R403
1.506E+00

301328402

1.,274K403

0,000E+00

8.786E+02
L.7006+00

0.000E+00
8. 7861102
1,456F400
1.,891E+00
0.000E+00

8.786E+02
1. 6538+00

0.000E+00

8.786E402
1.,464E4+00

17736403

4,000E+01
8.577E402
1.326E+03
1.300E+00
1.883E+00

~na

.0038+03

9.2058+02
1.300E+03
2.301E+00

~,

L.973E+03

o

1, 996E+02
1.381E+00
1.973E+03
B.996E102

1.506E+400

0.,000E+00

T.13LEL02

0.000E+00

TOT3LE02

4,13 1LEL02

0.000E+00

T.7131E402
T.7316402

0.000E+00

1131402

0.000E+00

C232F402
I31E+02
9736403
JI32E402
8.731E+02

W DS

5.523E405

4.731E+02

L.973E103

4.000E+05

5.731E+02

4.000E+0%

5.731E+02

1,130K+03

1,130K+03

LyS65EE00 507318402 1,7001400

L. 13084+03
2. 13458400

1,1301K+03

3.556K+02
9.,49816+02
1.464E403
1.506E+00
2,100E+00

1.025K+03

1.30568+403

LL067E403

1.0675403

1Lo0738403 1,

JO0RH 03

9.232K4+02 2, 5526400

2.2318102

5.7131E+02 1,

L.073E403 2

5.7T31E+02 1,

L,0736403 1,

1.0736E4+03 1,

6.06711+02
TOTALEARO02 1,

10OK+03

TO0EH00

2.5941100

LO9E+03

213E4+03

21303
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m

Thermal Property Data

k{WimK|

¢ [Jlkg K|

T[K|

AJIkgl

pl kg/m"l

brall 5216

[} [§

H 5
201318402
1.8736+03
6. 231E+02
1.473E+03

brimm $218
3 0
2.131R402

bricf %224
10 2

2., 001E+02
6.731E402
1.7736+03
1.2738E4+03

bricr
5
2.731E+02
17735403
4, 731E4+02

5232
3

brorm 5234
5 3
2.7131E402
1.773E+03
€. 7131E+02

concn 5240

4 0
2.731E+02
concs 5241
4 0
2.731E+02
conld 5242
4 0

2. 131EH02

conlw 52473
4 2
2.731E+02
5.231E+02

I 3]
T.531E402
7.113E402
1, 3396+03
2,.900E+00
2,.301E4+00

n 5
8,000E+02
8.000E4+02

n 5}
L000E+02
LO000E+02
ATTEA03
LO071E403
J598E4+00

[ - e

n 5
6.,276E+02
LB58E4+02
2136403
LAT2E400

— = o

n 5
7,531E+02
L113E+02
. 339E+03
L00BE+00

DO = ~d

n 5}
L2T6E402
2766402

[ox NN e

n 5
L2T76E402
L2T6E+02

[=2 3o}

n 5
L2T76E+02
L2TT6E+02

[s2 o)

n 5
6.276E+02
6.276E+02
2.100E~-01

.
)
[

)
&

3

i

2
l
1

1
3
3
8
3
1

L.

BE0E403

2.9008E+00

321402

I3LEAQ2

.000E+03
J113E-01
JI31E+02

CAT0E+03
. 598E+00
1326402
CI31E4+02
CTT3EAO3
.2748E+03

.200E+03
L72E+00
1326402

V2326402
.000E+03
.100E+00
LI31E+02
0736403
L600E+03

.300E-01
131E+02

2.,300E+03

L 046E+00
I31E+02

.3008E+03
 531E-01
L131E+402

L500E+02
.100E-01
L131E+02
J131E+02

1.9736+03

8.996E102

I}

Jab I ol

[

jae;

6361E+00

.000E+00

L046E+03

000E+00

414E+02

L BB2E+03
. 343E+03
598E+00

NO0E+00

1138402

LA481E+00

003E+03

004E+03

LB41E+00

.000E+00

205E+02

.000E+00

L205E+02

L000E+Q0

. 205E+02

L000E+00

L205E4+02
.100E-01

5,021FE405

5,7318402

9, 7318402

<

000E+00

273E+03

000E+00

KN

T3LE402
1.0738403

000E+00

4,731E+02

588E+03

1.046E+06

T.731E402

1.273E403

0.000E+00

T1.731E+402

000E+0Q0

7.731E4+02

0.C00E+GO

77318402

0.0008+00

71318402

1,08884+03

L 0738403

1.,2348103

2 AZTEA00 1, 1736403 2, 34318400

1,130E403

1, 172E+03
1.8288+03

8.,000E+02

1. 7458400

1.130E403

1.,700E+00

1.046E+03

1.046E+03

1,046E+03

1.046E+03

5,731E+02
L/2736403

T0131LE4+02

1.2738403

1,273E+03

1,27384+03

1.2731103

L.2736E403

103305403
1.9466+03

L.04A6E+03

1.300E403

1.300K+03

1.3008+03

1.300K+03

1.3008403

TOPAZ2D
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L e SRR S SRR R
Thermal Property Data

k[WimK|

¢ [JIkg K|

T'|K|

AL kgl

plkgim']

diata HY246
‘ 4 o
P AR R R IR
AT ALEAO2

dliatp haay
il 5

P IR B B DR I I

40T AT 0R

diatm H248
4 2
201302
4,03 B0

diath 5249
4 !

AR R B DR NS
4,13 E 0
diavt H2450
4 4
ST EY O
PR S BRI P

diatt 52041
4 b
PR B OR N
PEV RS N DR DY
Mol mron

brida St
Y O
SUTLEROL
L7731 03
LA N B TR
brict HOHo

O ¢

SUTRIER 02
1T, 7731003
ST EE0S

brrd b W2HR

4 b5
P AN B DR IS
[ AR I
(I TRV

n h
TLoaH0E 02
TOH3TKE02
H.o786K-02

n Y
PLoO50WH02
T3 E0L
1, 3810-01

1 Y
1950802
TOoH3TELOD
2002701

1" Y
1,950 02
ToH3 R0
2L H09N -0

" b
19506100
ToH3Tee02
R, 7I861-07

n Y
10501102
TOHATEE02
201601
AR R RN

n b
H,000k+02
795002
L, L7284073
L.7008400

n )
AR CR A V0%
113E+02
AR30m+03
3,138m-01

'8
»
1.

n )
322002
T 3R+ 02
339103

-
!
[
L 2971400

4, 4000102
H.186K-09
40036002

T 1736403

4. 4008402
1,381 m-01

4T3 0N

Lo 73 0R

6G.,100m K02
A A27Tm-01
A4.730E102
1736103

S5,000m1 02
QL 200E--01
AT3TEL02
(BRI DR BV

4.,400m102
U, 205K-02
4.,731K102
S T3 EAE0D

6,000+ 00
201 8=-01
4,731 02
113 2E402
L 0730403

2000403
L7001 +H00
4,77318102
1L 2730403
9,500K+02
2 900E-01
4,731 02
Bo713104+02
1.980F403
12978100
4T3 020

1, 274403

0008400

O, 6238402
bLo339-0)

0.000K100

D230
1.84116-01

0,0001100

9, 6230402
4, 0961-01)

0.000r100

O, 023E102
HoHLHE-01

0.0008+00

Q62364072
1.1308-01

0.000m+00
9, 623E100
28598 ~01
3,0960-01
2.003KE03
1.004K4+03
2 VIO E00
1.,67364073
1.0041+03
R.SSQNwUL
1.95360073
1.0045+073

1.2971400

0. 000K100

T3 02

0, 000E+00

TR E0R

0. 000K+00

T34 02

0.000E+00

TOI3NEAOD

0, 000K100

TR0
G731 K02

0,000E100
TOI3LET02
A 7T3TEF0Z
13731103

0.000K100

TOT3NEA0L

0. 000E4+00

L0

0,000m100

TR0

1 130K403

11306403

1.130K403

1 1308103

L 130W407

I 10a2k-01

1. 130K403
20385601
3047301

1.046K4+03

11201 E03

Lo130KE0R

1073184103

10730403

L 0 73mi03

107314103

L0303

o310

P 0731103

6731102

Lo273m03

LLa73mo3

(IR R R O

A00K103

3008403

RIVIVIURR K}

3008103

RIVIVIDR RV
300101

13001103
2,636K-01

1.1308103

30081073

1. 3001103
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T T s T

kiWim K|l cllikg K] UK N [Ikg) p/kg/m"/ Thermal Praperty Data
birdtm Ho%0 n B0V 000EEOY 1L O53KE0 % 0, 0008100
Y A P H3Er02 1, 004100

AR R TR A
(IR CY VIR
A7 08

ta Hoed
Y 2
AR R U NI
LT 3mE 00
Vom0

b

it 52062

8 :
AN B UR R O
9,13 mE0R
bR ErOR

brika 5264
11 2
0,000E100
AR R N VRN VB
PO EOR
POl EA02

brikh H205
11 o
0.000E100
PR R B DR N VDX
JoTRTEO
4,731 R0

macns Ho0
D 2
1o73ak0n
1,273l
1,230 0 %

magnp Hen
O {

AR P DR
(A RNV
A, 781 on

om0
IRTIENR
L O0ARO0

n Y
PoHRLEAO0L
o300
1 330103
Lo OBBIELO0

n 5
7,050 00
1TOTA0E 0
1 222k 03
1. 004F 00

n 4
A 0E 02
0.000mt00
Ho Y802
1.1 0E07
AL 61 5HE=-01

1 Y
oA 0R 02
0,0008100
HoRSHEE02
1,130k 0d
H,70 3 -0

I h
B.,000m100
O, OYE100
1L R001103
A3 00

B} H
8,000 102
66911102
|, R300K103
4 BA0R100

(IR SRR NV

Hol3m102

QA 00004048
L OBBETQO
ATTALENOR

o2/ ami03

S TE0E R0
1.0040400
3132102
1 B304 03
(B RURR O

4, 3005402
20500101
31514010
SCT3TIRA0R
1o 3t 03
FLoA23E0n

-

000102
#H.000E-02
o 3E51E01
R N DR NV
[P ) DR RV IR
1,033 E03

S B0 03
31,4730 00
20302
AR DRRV
12741103

SoH30KEDT
.o84918400
ST 02
| A DR AR
Qo3RO

0041403

A6A1 00

18731104

004K +03

,_

O88E400
AL 00304073
D4 4m102

oA 31103
0041 +00

0.0001100

201008010
TOR22KH02
13008103
4,5101~01

0.000K+00

2010601
LR P IR
L3008 103
L OGOE~01

2,003 03

H.000m1 02
L 3308103
.4731000

SL,003F1073
H,o000K+02

L3903
2012000

oI 02

102731103

0, 000800

TR0

5,4308405

4,13 EE02

0,000E+00
L 232800
30231102
LoTP3EL03
0.00011+00
Loa2damon
3.23 02
L3R+ 03
L, 883406

473008

I B8RO0

4,731 02

Lo 3mi0s

T A0Er 03

oo 3w 0% 1, 300103

LoG3ZEA00 1T,0736403 1,75 1400

1030403 1, 273008 1, 3001103

1,04614+03 PALEI02 L, 1A6k1 03

3.431E002 )
B, 1598102 4
L, 33011073

DA2EL02
T30

5,028 102
1 00AR103

3oAa3LEr02 |
BoLo0K102 4
1, 339103

1321102
T3l 07

Ho0a koo
1, 004K103

VOOBBEA0S T 302 1,21 3 03

FLoo88W 00 7073 me 02 1,21 318103

L, 02510100

TOPAZ2D
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A 0 A L T PR

Thermal Praperty Data

k [Wim K|

¢ kg K|

T'(K]

AJIkg]

plkelm']

magna 9268
6 o
17321402
1,2731403
1,073E4+03

magnb H269
6 3

L 732E+02
1, 27318403
1.07384+03

magne H270
6 4

1, 7328102
1, 2736403
1,07314+03

porbe 5280
8 2
L1320+ 02
H,T31RE02
2 13LEH02

poral 5281
8 3
2,131 E02
8,731 8402
3,.2318402

porzyr 5282
4 0
2.7311402

pormt. 5283
[& ol
) Lo

&131E+02
1.2735+03
2,082K402

porch 5284
4 0
201315402

porce 5286
4 0
2.3+ 02

n 5
8,0008+02
6,694E+02
1,300E+03
4,9375+00

n 5
§,000E4+02
6,694E4+02
1,300E+03
4,8128+00

n 5
B.000E+02
6,694E+02
1,300E+03
3,682E+00

n 5
1,0041+03
5. 021B4+02
1,700E4-03
1,339E+02

n )
7T,9506+02
T,782E+02
1,192B+03
1,883R+01

n 5
5, 858K+02
5,858E+02

n 5
7,531E8+02
T.1136+02
1,172B+03
1.883E+00

n 5
7.531E402
7,1138+02

n 5
T.53184+02
T,1138+02

3.080E+03
4.,9378+00
201310402
Lo7736E4+03
1.473E+03

2.,7608+03
4,81214+00
2.731E402
1. 7736403
1.,2736403

2,92014+03
3.682E+00
2,731m+02
L.773E+03
L.173R403

2,900E+03
1.300E+02
2.131E+02
6.731E402
4,.731E+02

3,400E+03
1.883E+01
4.731E+02
9.731E+02
3.732E+02

3.900E+03
5,.858E+00
3.732E+02

2. 900E+03
LB8B3E+00
3.732E102

A

—

AT3ER03

LA00E+03
.1308401
JI31E+02

R Y]

LA00E+03
100E+00
JA3LEH02

N oW

RN

2,003m+03
8.0008402
1,3390+03
3,300m+00
2.003p+03
8.000E+02
1,339E8+03
3.640E+00
2.003E4+03
8.,000+02
1.3391+03
3,598m+00
0.0008+00
9.4145+02
L.7575+03
7.113E4+01
0.000/+00
9,456R+02
1.2136403
1.6328+01
0.0008400
7. L136+02
0,000E+00
8.00014+02
1.8831+00
0.000B+00
9,205R4+02
0.000E+00

9,205r+02

1. 88364+06

4,73LE+02

1.,883E406

4,731E+02

1.47384+03

1. 883E+06

73LE+H02

1,273E+03

<

000E+00
3,732B4+02
1.073E+03
0.000E+00
6.73LE+02
1.273E+03
4,731E+02
0.000E+00
7.1316402
0.000E+00

4.731E+02

0.000E+00

7.731E402

0.000E+00

77318402

1.,0881E4+03

1.088E+03

301388400

1.088E+03

3.4948400

1.297E+03
2,008r103

1.092E+03
1.30084+03
1.2978+01

8.000E+02

9,205p4+02

1.0468103

1.046m+03

TOT3LER02

TOT3LEA02

TOI3LER0L

1.4738+03

4.731E+02
1.7T1364+03

TOT31EA02
1. 7736403

1.273E+03

U131 E4A02

1.2738403

1.2736+03

12138403

L. 2136403

1.21368403

J.1800+00

L. 506E+03
2.1761403

11556403
1.339E+03

9.6236+02

1.046K4+03

1L.1728403

11728403

-
[=]]
Ny

TOPAZ2D



w——-u—--m
Thermal Property Datu

k{WimK|

¢ (Jlkg K/

T[K]

A LITkgl

plkg/m’|

vermz 5292
‘ ) 2
20731 E402
17138403
4, 731E+02

vermd 5293
5} 2
2.731E4+02
1.773R+03
3.73284+02

brisi 5294
6 3

2 731RH02

L.273E4+03

T.731E+02

brisl 5296
6 2

o 131ER02
1.273E4+03
1.2731+03

brisk 5298

[# )

N O
201315402
1.TI3E+03
9, 232E8+02

5412

2 2
2 131E4+02
2.9318+02

alcrl

atcrz H413
A 0
200315402

beobe 5414
O 8
2.9821+02
TC13LE402
2.94821E402
6.731E402

n 5
T.531E4+02
7.113E402
1,339E+03
7.1138E-02

n 5
CA31EH02
1136+02
L339E+03
6.904E-02

= 2

n 5
531E+02
113E+02
300E+03
100E+00

n 5
7.5316402
TOV1I3E402
1.300E+03
372E-01

n 5
7. 1138402
T.113E4+02
1.339E+03
L. A464E+00

n 5
5.021E+02
5,021E+02
4.602E+01
n 5
6.276E+02
6.2768+02

n 5
L08BEHO3
.088E103
B24m+03
<. 100E+02
7.0 E40)

S = s e

2. 2008+02
4,0008-02
4.731E+02

6.731E+02

3.000E+02
5,0218-02
4,7318+02

4,982E+02

1.800E+03
1.700E+00
3.73284+02
Lo7T73E4+03
L.273E+03

1.930E+03
9.372E-01
3.7328402
L.7738+03
1.2746+03

2,310E4+03
1.4646+00
4,731E402

1.4238K403

5.,900E403
4.602E+01
5.731E+02
5.331E+02

5.9008403
9,205E+00
5.73168+02

2.850E4+03
2.100E+02
313268402
1.0738+03
31328402
B.73116+02

0.,000E+00
1.004E4+03
1.1518-01
0.000E+00
1.004E+03
9.623E-02
1.983E+03
8.5778+02
1.339E+03
1.841E+00
1,903E+03
B.5TTE+02
1.339E+03
9.,372E-01
1.818E+03
1.004E+03
1. 4648+00
20123684+03

6.690E402
5.021E401

™

L123E4+03
9, 205E+02
0.000E400
1.305E+07
2.0598403

1.590E+02
5.021E+01

0,000E+00

T131EH02

0.000E+00

7.731E102

1.,464E405
4.731E402
1.473E+03
2.100E+05

4,7 7316402

0.000E+00

TU13LER02

0.000E+00

0.000E+00

0.000£+00
4.731E+02

4.731E+02
1.0736+03

11308403 1,27364+03 1,30084+03

L,1308403

9.6236+02

2. 008E+00

H. 6236402

1.130E+03

15158403

11726402
3.800E4+01

1., 2738103

T.731EH02

713102

1.2736+03

5.7311E402

5.731E402
1.,273E+03

1.3008403

1. 1096403

L.109E+03

1.300E+03

1.644E4+03

8.786K101
2.900E101

TOPAZ2D
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Thermal Property Data k{WimK] c[JlkgK] TI[K] A[Jkgl |n/kg/m"/
beomo 5416 n S 2.975E+03 0.000E+00 0.000E+00
7 6 1.038E403 8.786E+01 ‘
2. 982E+02 1.038E403 3.732E402 1.238E+03 4.731E+02 1.490E+03 5.731E402 1.61918+03
6. 731E+02 1.703E4+03 8.731E+02 1.833E+03 1.073E+03 1.966E+03
3.732E402 1.590E+02 5.731E+02 8.786E+01 6.731E+02 7.113E+0L1 8.731E+02 5.021K+01
1.073E+03 3 2 :

beosi 5418
10 2
1.732FF02
5. 7318E+02
1.773E+03
3.231E+02

bebeo 5420
8 4
2.982E+02
6.731E+02
2.731E+02

cheni 5422
0 0

sicsi 5424
0o 3
4, 731TE+02

stcol 5426
3 [¢]
2.731E+02

stco2 5427
3 0
2.731E+02

stcol3 5428
3 0
2. 7315402

steod 5429
3 0
2.7131E+02

ticcl 5430
2 0
2.731E+02

S

N R

Ry

[

(83}

o

o

.H640E+01

n 5

L046E+03
J021E402
.653E403
L197E403
.925E+02

n -5

L 820E+03
.B20E+03
L 615E403
.799E+02

n 5

.021E+02

n 5

.000E+02
0678401

n 5

5. 021E+02
.021E+02

n 5

.021E4+02
.021E+02

n 5

.021E+02
.021E+02

n 5

L021E+02
.021E+02

n 5

.439E+02
.439E+02

1.273E+03

2.900E+03
1.925E+02
2.731E+02
6.731E+02
2.823E+03
4.731E+02

.840E+03
L132E+02

LI31E+02
L131E402

N

.700E+03
1.130E+01

2.500E+03

6.067E+01 !

7.731E+02

5.500E+03
4.602E400
6.731LE+02

5.800E+03
L2T76E+00
6.731E+02

fe)!

6.200E+03
.694E+00
6.731E+02

(o)

6.600E+03
1.046E+01
6.731E+02

5.420E+03
3.556E+01
7.731E+02

.799E+02 .

—

2NN

6.

.900E+02
.000E+00
L623E+02
.770E+03
L5T73E403
.339E+02
.556E+03
L050E+03
.824E+03
L234E402

LT127E4+03

L000E+00
J393E401
7685403
.27em+02}

.T68E+03

276E+02

.168E+03
.276E+02
LT68E+03
L276E+02
.000E+00

L113E4+02

L000E+U0

L732E+02

8.731E+02

.300E+06
LI131E4+02
.073E+03
LOT3E403

L000E+00

L000E+00
L173E403
L000E+00
L073E4+03
L000E+00
L073E+03
.000E+00
L073E+03
L000E+00
L073E+03

.000E+00

N

6.

6.

L297E403
L908E+03

L.301E+03
L922E+403
L159E+401

.138E+01

6941402

.694E+02

L694FE+02

6940402

LT31E+02
.073E+03

LT31E407
L473F403
L473E403

-

L506E4+03
.0081+03

LA69E4+03
.305E+03
L393E+01
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kIWimK] cliike K] TIK A[Jikgl

plkgim?]

Thermal Property Data

—~+

ciccz 5431
2 0
2.731E+02

tice3 5432
2 0
2.131E+02

ticcd 5433
] o]
L

2.131E4+02
3VT32E402

clcch 5434
) -

O o
2.131E+02

3.132E402

ticeh 5435
2 Z

2.131E402
301326402

ticel 54736
' 2 2

2. 131E+02
e

LI32E402

ticct
z 2
2.731E402

2LT32E402

ot

Lece9 5438

Z 2
Z.T3LE402
2LT32E402

ticlh 5479

I 3
V132E402
LEREE40Z
VTYZEAOZ
LOTEE4A0R

(VSR Y

Ny

ticer 5442
0 0

54737,

5.

w

n 5
L439E402
439E402

n 5
LA39E4+02

S5.439E402

RS

w

N

N o =N ;e

= noWn

fealaY

fee)

w N

rn 5

LA39E+02
LA39E402
L925E+01

n 5

LA39E402

7. 4398402

L636E401

n 5
L439E402
LA39E+02
L259E+01

n“ 5
LA39E+02
LA39E402
L966E+01

n 5
LA39E402
LA39%E+02
L00BE+CL

n 5
LA39E402
LA39E+02
L715E+401

I )
L2T76E+02
L2T6EY02
LO3EE402
L 3431E401
LBOGE+00

n

wn

n .
LH02E+02

~ W w

w

6.
L925E401
L131E+02
L232E402

7
7

o

ro

~ ~J

L S00E+03
L138E+01
131E402

L500E+03
.300E+01.
LCT131E402

000E+03

.600E+03
L636E+01
L131E402
L232E+02

.B800E+03
.2538K401

7.131E+02

= ™

~

~ N N>

(&)

Ry e ~ i

N

LE32E402

.300E+03
L966E401L
LI31E402
L232E402

L60DE+03
.00BE+0]
L131E402
L232E+02

.700E+03
L.T15E+01
1318402
L232E402

.000E+03
.343E+01
LAT73ERD3
LTT3E403
CIRIER02

LODOE+03
L900E+0]

.000E+00
J113E+02
.000E+00
L113E+02
.000E+00

L113E402
L259E+01

.000E+00

L113E402
L096E+01

L.000E+00

7.113E+02

L552E+01
LO00E+00

J113E4+02
L3B85E+01

.000E+00

L113E+02
L500E+01

.000E+00

L113E+02
L134E+01

LOD0E+00
L5TTEA02Z

L033E+02
L004E+0]

LT2T7E+03

0.000E+00
0.000E+00

0.000E+00

0.000E400

0.000E+00

0.000E+00

0.000E+00

0.000E400

0.000E+00
1.%43E+03

1.073E+03

0.000E+00

2.134E403

7.113E+00

1.583E4073

1.273E+073

2.134E+073

5.858E+00

TOPAZ2D

165



Thermal Property Data | kIWimK] c|lllkg K] T[K] X[J/kg] p/kg/m"/

woecol 5452 n 5 1,400E4+04 1.7276+03 0.000E+00
- 4 L100RF02 11306402
2.7318402 2,100E4+02 8.731LE+02 2.900E+02
LI30E+02 4.731E402 9.832E+01 6.731E+02 8.577E+01 8.731E4+02 7.950E401

=N RS

3.231E4H02

waoeal 5453 n 5 1.4000+04 1.727E+03 0,000E+00
2 3 2.100E+02 S.439E+01
2073102 2.10068402 8.731E+02 2.900E+02
3.231EF02 5.439F+01 57318402 4,8128+01 9.731E+02 4.393E4+01

woco3d 5454 n 5 1.490K+04 1.727E+03 0.000E+00
2 2 2.1008402 1.00484+02
2131 E4 02 2.01008402 807316402 2.900E+02
30732002 14000R102(7.232EP02 7.699E+01

woooh Haho n 5 1.5308404 1,.7276+03 0.000E4+00
g SO0 10002 6. 694801
2UTAIEG02 2 L00RE02 BLI31EH02 2.900R+02
3.7A0EN02 66948401 7.232E402 6.067E+01

weeot Hay 0 5 1.410E+04 1.727E+03 0.000E+00
2 2 2.100E402 9.163E401
2UT3LE402 2. 1008402 8. 7318402 2. 900E+02
TOTA2EA02 9, LE3EI0L 7.2328402 6.485E+01

waeol 5458 n o5
2 2 2.100E+02
2.731EH02 2.10084+02
37328402 7.406E+01

L380E404 1.727E403 0.000E4+00
LA406K+01

JI31E4A02 2.900E+02

232E402 6.443E401

N

~ CO 5 =

weceol 5459 n 5_1.400M+04 1.7276+403 0.000E+00
2 2 2.100E+02 5.397E+01

2.731E+02 2.100E+02 8.731E+02 2.900E+02
3.732E+02 5.39764+01 7.232E402 5.146E+01

weeo9 5460 n 5
2 2 2.100E+02
2.731E+02 2.100E+02
3.732E4+02 8.201E401

.480E+04 1. 727+03 0.000E+00
.201E+01

JI31E4+02 2.900B+02

L232E4+02 6.694E401

~ o @ =

weelO 5461 n 5

1.525E404 1.727E+03 0.000E+00
2 2 2.100E+02 1.213E+02 ‘

2.731E+02
3.2318+02

N

.900E+02

1

1
.100E+02 8.731E+02

4.731E+02 1.213E+02

L213E+02

NN
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kIWimK] «¢[lJkgK] TI[K] AlJkgl pl kg/m"l Thermmal Property Data
woell 5462 n 5 1.510E+04 1.727E+03 0.000E+00
2 2 2.1008+02 1.004E+02

3

L731E402 2.900E+02
L731E+02 1, 0048402

2.731E4+02 2.100E+02
3.2318402 1.004E+02

S

weel2 5463 n 5
2 2 2.100E+02
2.731E+02 2.100E4+02
3.231E+02 1.0048+02

LA95E+04 107278402 0.000E+00
004E+02

L1318+402 2.900E+02

L731E+02 1.004E402

— NS R
N

wccecod 5465 n 5
2 2 3.800E+02
2.731E+02 3.800E+02
3.732B+02 5, 272E4+01

.290E+04 1.727E403 0.000E+00
2T2E+0L

L73LE+02 4.6028+02

L232E402 4.770E401

L";‘
~N U=

wiicl 5466 n 5
2 2 3.800E+02
2.73LE+02 3.800FE+02
3.732E8402 2.803E+01

—

L110E+04 1.727E+03 0.000E+00
.BO3E+01

J131E402 4.602E+02

.232E+02 3.012E+01

5
N

~ ~3

L170E+04 1.727E+03 0.000E+00
.314E+01

L131E+02 4.602E402

.232E+02 4.602E+01

wtbic2 5467 n 5
2 2 3.800E+02
2.731E+02 3.800E+02
3.732E4+02 5.314E+01

< G e

wtic3 5468 n 5 1.160E+04 1.727E+03 0.000E+00
2 2 3.800E+02 4.268E+01

2.7318+02 3.800E+02
3.732E4+02 4.268E4+01

L131E+02 4.602E+02
L232E+02 4.142E+01

wticd 5469 n 5
2 2 3.800E+02
2.731E+02 3.800E+02
3.732E+02 3,556E+01

L150E+04 1.7278+03 0,000E+00
.556E+01

.7131E+02 4.602E+02

L232E402 3.724E+01

w
~ W e

wtich 5470 n 5 1.290E+04 1.727E+03 0.000E+00
2 2 3.800E+02 5.983E+01
2.7318+02 3.800E+02 7.731E+02 4.602E+02

3.732E+02 5.983E+01 7.232E+02 4.937E4+01

U w
~ o

wtichb 5471 n 5
2 2 3.800E402
2.731E+02 3.800E+02
3.7326+02 4.686E+01

L250E+04 1.727E+03 0.000E+00
.686E+01

.731E+02 4.602E+02

.232B+02 4.435E+01
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Thermal Property Data Kk [WimK] cliikg Kl TIK] A[Jkgl plkgim’]
wtic?7 5472 n 5 1.230E+04 1,727E+03 0.000E+00
2 2 3.B00E+02 4.435E+01
2.731E+02 3.800E+02 7.731E+02 4.602E4+02
3.732E4+02 4.435E+01 7.232E4+02 4.393E+01

[

uo2cr 5482  n 5 1.000E+04 0.000E+00 0.000E+00
0 3 3.300E+02 1.590E+01
4.731E+02 1.590E+01 9.731E+02 1.5908+01 1.173E+03 1.925E+01

uomol 5484 n 5 1.000E+04 0.000E+00 0.000E+00
0 5 3.300E+02 1.841E+01 ‘
4,731E+02 1.841E+01 6.,731E+02 1,715E+01 8.731E+02 1.883E+01 1.073E+03 2.050E+01
1.173E+03 2.500E+01

oy

uomo2 5485 n 5 1.000E+04 0.000E+00 0.000E+00
0 3 3.300E+02 1.381E+01 ' :
3.732E+02 1,381E+01 6.731E+02 1,130E+01 9.731E+02 1.088E+01

uomo3 5486 n 5 1,000E+04 0.000E+00 0.000E+00
0 2 3.300E+02 2.008E+01
3,732E+02 2.008E+01 1.073E+03 2.008E+01

uo2nb 5488 n 5 1.000E+04 0.000E+00 0.000E+00
0 2 3.300E+02 9.623E+00 ‘
3.732E+02 9.623E+400 1.173E+03 9.623E+00

uo2sl 5490 n 5 1.000E+04 0.000E+00 0.000E+00
0 4 3.300E+02 7.950E+00 ‘
3,732E+02 7,950E+00 5.731E+02 8.000E+00 7.731E+02 1.004E+01 1.173E+03 1.423E+01

uo2s2 5491 n 5 1.000E+04 0.000E+00 0.000E+00
0 4 3.300E4+02 6.276E+00
3,732E402 6.276E+00 5,731E+02 6.694E+00 7.731E402 7.531E+00 1.173E+03 1.088E+01

w

uo2zl 5492 . n 5
4 2 2.594E+02
2.731E+02 2.594E+402
3.231E+02 1.339E+01

.000E+03 0.000E+00 0.000E+00

.33%E+01

.731E+02 2.900E+02 7.731E+02 3.138E+02 9.731E+02 3.264E+02
.731E+02 9.205E+00

O D s

o

wo2z2 5493 n 5 B.710E+03 0.000E+00 0.000E+00
4 0 2.427E+02 1.088E+01
2.731E+02 2.427E+02 4.731E+02 2.887E+02 7.731E4+02 3.096E+02 9.731E+02 3.138E+02

—
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W
‘ Thermal Property Data

ki{W/imK|

¢ lJkg K]

T (K]

AlJlkg) p[kg/m"/

zroti 5494

9 6
LO82E402
L131E402
L173E403
.982E+02
L273E+03

o N

2y =

=

zroyz 5495.

5 2
2.731E+02
1.873r+03
1.073E+03

zrb2b 5496
30
2.982E+02

oS

(821
U

RSN P2 O oy

[\

o

n 5

L A351+02
L 4356+02
L60TE+02
. 569E+02
L276E400
9718400

n 5

L 393E+02
.393E+02
. B58E+02
LAB9IE+00

n 5

L 6020+02
L602E+02

o
(P2

- w o

[l @)

3,

[\ oSN

~ Mo,

.T00E4+03
L2T76E+00
LT32E402
131E+02

CT31E+02
LA73E+03

.500E+03
L469E+00
.731E4+02
L473E+03
.300E+03
.761E+01
.731E+402

2005403

[Sn

(821

.0008+400

L063E+02
CTTAE 02

3.975E+00

o1

.180E+00

.000E+00

CA39E+02

.469E+00

L273E403

L 950E+02

L000E+00

L231IER02

8.731E+02

VI31LEA02
L000B+00

L131E402

.000E+00

L273E4+03

C3S6E402
A4 102

.180E+00

LU58E+02

.046E+03

1

1

1

JI31ER02
LOT3REA03

OT3EH03

LAT3E403

S

[

6.

LAGOR02
6,

4436402

B8TEA00

69402

2rb2z 5498 n 5 5 2.643E+03 0.000E+00
3 2 5.021E+02 2.100E+01 ‘
2.982E+02 5.021E4+02 5.731E+02 6.694E402 2.273E+03 8.996E+02
2.982E+02 2.100E+01 1.273E+03 3.138E+01
air 5501 n 5 1.290E+00 7.8B0E+01 2.050E+05
2 7 1.004E+03 2.500E-02
1.232E+02 1.004E+03 3.732E+02 9.916E402
7.880E+01 6.904E~03 1.732E+02 1.573E~-02 2.731E+02 2.414E-02 3.7321+02 3.180E-02
4.731E+02 3.870E-02 5.731E+02 4.485E-02 6.731E+02 5.063E~02
grntl 6012 n 5 2.650E+03 0.000E+00 0.000FE+00
0 0 8.000E+02 1.715E+00
grnth 6013 n 5 2.650E4+03 0.000E+00 0.000E+00
0 0 8.000E+02 3.975E+00
grntm 6014 n 5 2.650E+03 0.000E4+00 0.000E+00
0 0 8.0C0E+02 2.500E+00
limst 6016 n 5 2.500E+03 0.000E+00 0.000E+00
0 0 9.205E402 1.700E+00
Limsw 6017 n S 1.650E+03 0.000E+00 0.000E+00
0 0 9.205E+02 9.205E-01
chalk 6018 n 5 1.540E+03 0.000E+00 0.000E+00
0 0 9.205E+02 8.000E~01
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Thermal Property Data k{WimK] c¢|llkgK] TIK] A[JIkgl p/kg/m‘i/

marbd 6020 n 5 2.700E+03 0.000E+00 0.000E+00
0 2 B8.786E+02 3.556E+00
8.315E+01 5,021E+400 2.731E+02 3.800E+00

marbl 6021 n 5 2.700E+03 0.000E+00 0,000E+00 i
0 0 8.786E+02 2.500E+00

rocks 6022 n 5 2.600E+03 0.000E+00 0.000E+00
0 0 8.000E+02 1.757E+00

sands 6024 n 5 2.600E+03 0.000E+00 0.000E+00
0 0 9.623E+02 4.000E+00

sandl 6025 n 5 2.200E+03-0.000E+00 0.000E+00
0 0 9.623E+02 1.841E+00

—_

sandm 6026 n 9
0 0 9.623E+02

.300E+032 0.000E+00 0.000E+00
.500E+00

N DO

a]

shale 6028 I 5 2.400E+03 0.000E+00 0.000E+00
0 0 8,000E+02 1.700E+00

slate 6030 n 5
0 0 8.000E+02

N

.760E+03 0.000E+00 0.000E+0Q0
.883E+00

=

sanqf 6032 n 5

8 0 7.448E+02
2.231E+02 6.067E+02
7.731E+02 1.109E+03

.B00E+02 0.000E+00 0.000E+00

.700E=01 ,

JT31E402 7.071E+402 3.732E402 8.577E+02 4.731E+02 9.498E+02
L073E+03 1.213E+03 1.573E+03 1.326E+03 1.973E+03 1.464E+03

=N =

—

sangw 6033 n 5 1.820E+03 0.000E+00 0.000E+400
0 0 1.464E+03 2.218E+00

sandy 6034 n 5 1.600E+03 0.000E+00 0.000E+00
0 0 7.531E+02 3.300E-01

sandg 6036 n 5 1.700E+03 0.000E+00 0.000E+00
0 0 7.531E+02 1,700E+00

sandn 6038 n 5 1.700E+03 0.000E+00 0.000E+00
0 0 8.000E+02 8.000E~01

sangp 6039 n 5 1.870E+03 0.000E+00 0.000E+00
0 0 1.590E+03 1.130E+00

soill 6042 n 5 1.200E+03 0.000E+00 0.000E+00
0 0 8.000E+02 2.500E~-01

170 TOPAZ2D



m
kKIWimK] c¢lllkgKl TIK] NJkgl plkgim?] T'hermal Property Data

S0112 6043 n 5 1.600E+03 0.000E+00 0.000E+00
0 0 1.046E+03 4.000E~01 ‘

soll3 6044 n 5 1.50084+03 0.000E+00 0,000E+00
0 0 2.900B+03 1.506E+00

A

soils 6046 n 5 1.300E+03 0.000E+00 0.000E+00
0 0 1.046E+03 8.000E~-01

soilm 6048 n 5 2.000E+03 0
0 0 9,623E+02 1.339E-02

000E+00 0.000E+00

soild 6050 n 5 1.650E+03 0.000E+00 0.000E+00
0 0 7.950E+02 2.636E~01

000E+00

soilw 6052 n 5 1.750E+03 0.000E+00 O
‘ 0 0 1.004E+03 5.858R-01

absrl 7001 n 5 1.040E+03 0.000E+00 0.000E+00
0 0 1.506E+03 1.381E-01

absr2 7002 n 5 1.040E+03 0.000E+00 0.000E+00
0 0 1.506E+03 2.100E~01

acdel 7006 n 5 1.420E+03 3.582E+02 0.000E+00
0 0 1.464E+03 2.301E~01 ‘

3%

acrlp 7011 n 5 1.200E+03 3.332E+02 0.000E+00
4 4 1.423E+03 0.000E+00
T.315E+01 4,602E+02 1.732E+02 9.205E+02 2.731E+02 1.172E+03 3.73264102 1.7578+03
1.732E+02 1.004E-01 2.731E+02 1.464E~01 2.982E+02 1.527E-01 3,4816402 1.5695~01

acrlh 7012 n 5 1.200E+03 3,332E+02 0.000E+00
0 0 1.423E+03 2.500E-01

alkis 7016 n 5 1.600E+02 3.781E+02 0.000E+00
0 0 1.700E+03 5.021E-02

allyl 7021 n 5 1.300E+03 4.231E+02 0.000E+00
0 0 2.343E+03 2.050E-01

ally2 7022 n 5 1.300E+03 4.231E+02 0.000E+00
0 0 1.088E+03 2.050E-01

buacr 7026 n 5 1.340E+03 0,000E+00 0.000E+00
0 0 1.443E+03 4.000E-01
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Thermal Property Data

k(WimK/

¢ lIlkg K|

1K/

AlJ kg

plkg/m"/

butyr
0 0

celal
0

celaz2 7037
0 0

ceabl 7041
0 0

ceab?2 7042
0 0

cenip 7046
0 0

ceprl 7051
0 0

cepra 7052
0 0

cetra 7056
0 0

dapon 7061
0 0

epcrl 7066
7 0
2.2318+02
5.031E+02

epgfm 7071
0 4
2.231E+02

epsfc 7076
0 0

epunc 7081

0 0
ethce 7086
0 0

n S

L966E4+03

n 5

JAGAE+H03

n o}

LAGAE+03

n 5

L A464E403

n 5

LAG4E+03

I 5

A6AE+03

n 5

LA6AE403

n 5

LA64E403

n 5

LA64E+03

n 5

L130E4+03

I 5

L 172E4+03
L623E+02
L012KE+403

n 5

L950E+02
.300E-01

n 5

L004E+03

n 5

L046E+03

n 5

100E+03

9
8

—

RO

6.

&N

.000E+02
LT86E-02

.300E+03
L 700E-01

.300E+03
L300E-01

L 200E+03
.700E-01

200E+03
.300E-01

380E+03
.301E-01

Lo00E+03
.700E-01

.200R+03
.300E-01

.300E+03

.500E-01

.650E+03
.054E-01

.210E+03
.946E-01
.731E+02
L631E+02

.900E+03
.700E-01
.982E+02

.800E+03
276E-01

.200E+03
.883E-01

.150E+03
.301E-01

0

. 532

231802

J182E402

L1B2E+02

.000E+00

.000E+00

L2318+02

000E+00

.00CE+00

.000E+00

.000E+00

=3

+02

1.088E+03
1.464E4+03

.000E+00

.700E~01

.000E+Q0

.000E+00

.000E+00

L000E+00

0008400

.000E+00

.000E+0C

0008400

.000E+00

.000E+00

0.

000EA400

.000E+00

.000E-+00

.000E+00

L132E+02

L231E+02

.000E+00

LA481E+02

.000E+00

.000E+GO

.000E+00

.506E403 4.731E+02 2.259E+03

464E+03

2.500E-01

5.731E402

2.100E-01

TOPAZ2D
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kiWimK| «oflJlkg K| T[K] X[JIkgl p/kg/m"’} Thermal Propetrty Data
ethva 7091 n 5 1,2008+03 0,0008+00 0.,000E+00
0 0 2,301E403 7,531E~02
Foott 7101 n S 2.12084+03 4,6328+02 0.000E+00
2.500E-01

0 0 9,205E+02

fofep 7106 n, 5 2,200E403 4.7828+02 0.0008+00
0 0 1,1728403 2,500R~01

Eotfe 7111 n 5 2,1708403 5,331E+02 0.000E400
2 9 1,004E+03 2.500E-01

2131E+02 9,623E8+02 3.7328+02
5,150E+00 5,858E~-02 8.150E+00
4,315E+01 1,966E~-01 7,315E+01
5.731E+02 4,000E-01

L0BBEA03
L000E~02 1,3158+01 1,1308-01 2,3156+01 1.,590E-01
J301E~01 2.7318402 2,343E-01 4.7316402 3,3001-01

< W
N o =

e

foetfy 7112 n 5 1.9908403 $,3318+402 0,000E+00
3 2 9.205E4+02 4.142E~-01
17326402 5.858E+02 2.731E+02 8.996E+402 2.9826402 9,832E402

(G2 ]

132
3.332E+02 4.142E-01 5.731E+02 5,983E~01

melml 7121 n 5 1.,400E+03 3.682E+02 0.000E+00
0 0 1.700E+03 1.700E-01

melm? 7122 n 5 2,000E+03 4.7826+02 0.000E+00
0 0 1.7008403 7.113E-01

melac 7123 n 5 1.500E4+03 3.682E+02 0.000E+00
0 0 1.700E+03 3.,556E~01

melas 7124 n 5 1.850E4+03 3.682E4+02 0.000E+00
0 0 1.700E+03 6.2768-01

melaf 7125 n 5 1.450E+03 3.682E+02 0.0008+00
0 0 1,700E+03 3.138E~01

melgf 7126 n 5 1.900E+03 4,782E+02 0.000E+00
0 0 1.700E+03 4.812E~01

melft 7127 n 5 1.520E+03 3.932E4+02 0.000E4+00

0 0 1.700E+03 4.435E-01

memac 1131 n 5 1.180E+03 0.000E+00 0.000E+00
0 5 1.464E+03 2.100E-01

3.15068400 6.276E-02 1.3105E+01 6.276E-02 2,3158+01 7,5318-02 2,615E401 8.0006-02
2.982Kk+02 2,100E-01

TOPAZ2D

-t
~§
[t

e R | L P e



m

Thermal Property Duta kiWimK] colJikg K] T[K] \[Jhg! p{kg/m"/

neopr 1136 n H oL 2H0EF03 3, 8826402 0,00084+00
0 O 2017600038 1, l)iff!)l“.«(k) 1

nitry 714 0 H L 000F403 00008400 0,000E400
0 0 19661103 2. 4278=01

nylon 7051 n Sl 120K 03 3,7328402 0,0008400
3] H5 10700403 2,.42710-01

2,488 00
4,731 k00
4., 15018400
2.0828100

S IR IR
SLB0RRI00
L, 00F-00
S =00

Q013102

3.1 500+00

1.381E+03

2.9006-02

2. 9828402

1.3158+01

nylgt 71456 n 5 1,4000103 4,2318402 0,0008400
0 0 1339103 2, 100801

prppl 7161 n 5128003 0, 000E400 0.000E+00
0 0 1.700R1I03 2,1008E-01

phent 7171 n S5 1U30E403 3,93284+02 0,000E+00
0 O, 4648103 1, 7008-01

pheat 1172 n S 1,700EE03 3.932E402 0,000E+00
0 0 1,300K103 3.5%1T5k-01

phrolcd 7176 1 51 2400403 4,.2318402 0,000E+00
0 O 1,300E103 L. 715k=01

phmhct 71777 n H 3.000E403 4,2318+02 0,000E+00
0 O 1, 200F8007% 6, 736R~-01

plivped 7141 n 5 1.3808403 0,.0008400 0,000E4+00
C O 1, 300k104 2, 800K-01

phrety 7191 n S, 200K403 3.481E402 0,000E4+00
0 0 1700610038 1,7578=-01

pleawmt 7001 n 5 1T.800F103 3,932K402 0,0008+00
0 O 1.3008103 2,100k-01

palla 7211 n 5 9.000E102 3.831E402 0.0008400
0 0 2.10018103 1.300R~01

pearky 1220 " HOLL350EE03 3,932E402 0.000E+00
0 GoL 7008403 1,92560-01

pestg 7000 i H5 102301403 3,93268402 0,000R+00
0 O 1. 0mr03 1 ,75710-01

1.5488403 3,7321+02

5.021E-02 2,315E+01

2. 100E+03

1.0461E-01

174

TOPAZ2D



Thmhudf%wpmtvnam

kiWimK|

¢ {Jky K|

1'[K]

M{Jkgl

plkgim']

puthl 7241
0 0

pethm 7242

0 0
pethh 7243
0 0
pimht 7251
0 0
pprom 7261
0 0
pproc 7262
0 0
pprop 7263
0 0
patyt 7271
0 0

pstya 12
0] )

7, 31L5E101
3.7321402

patym 7281
0 0
patyp 1286
0 3

1.232E+02

pstyl 7287
0 2
7. 6156401

pstyh 7288
0 2
T.615E+01

potyv 7289
0 o
2.015K4+01

n )
2.1001403

n o)
2,301E+03

n 5
2,.301E003

n Y
1306403

n 5
1.925m403

n 5
2,.3436403

n H
1,925E403

n 5

LLo130E403

n 5
1.423E+03
4.602E-~02
1.,590E-01

n 5
1.339[K4+03

n b
1.130E403
1.464E-02

r 5
1.130E403
3.284E-02

n 5
1.130E403
2.594E8-02

n 5
1.,130E403
B.31178-03

9, 2006402
3,305B-01

9, 350R402
4,142E-01

9. 500E+02
5, 021E~-01

L, 4206E+03
1.,1308400

9,100E4+02

1.339E~01

9, 100k+Q2
1.3008-01

1.270E+03
1.,799K-01

1.,000E+02
3.473E-02

1,05084+03
L. 300801
1.93284+02
4.731E+02

1.080E403
8.000rR~02

L000E+01
000E-02
T31E+02

r DD

“

8008401
3.284E-02
3.002E+02

4,600E+01
2,594E-02
3.002K+02

4.600E+01
B.11716~03
T.615E4+01

3.6828400

3.682K402

3.6828402

4,782E4+02

3. 9326402

3.93284102

3.932E+02

3.582E4+02

332E+02

1.1138-02
1.590E-01

3.2318402

3.,431E402

3.800E-02

3.582E402

3.284K-02

3.5828+02

2.5948-02

3.582E+02

B.117E-03

0.000E+00
0, 000E+00
0.0008+00
0.000K+00
0.000E+00
0.000E+00
9.000m+00
0.0008400

0.0001+00

2.131E+02
0.000E+00

0.000E+00
3.431K4+02
0.000+00

0.000E+00D

0.000K+00

1.,1308-01

5. 021E-02

3.231E+02

1.464E-01
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Thermal Property Data kiWimK| coJlkgKl TI[Kl N[Ikgl |ngmﬂl
pault 100 tn GO0 L 2H0KE03 4,4321002 0, 0008100
0 O 1, 3008103 2,5%941~01
puret 7301 n 5 6.0008H01 3, GH2EA02 0, 0001400
0 0 1 ISTEA0Y 4,000kK-07
purty 7402 n B4, 000RA0T 4, TE2EI00 0L 00DE00
: 0 4 1, 700EB403 4,000E-02

ToAEHEADY BL000K~03 2 731E:02 2.500E8-02 2,9826+02 3, 300602 S5.731E402 6.,.2766-02

prurer 7311 1 5 1 250E+03 3, 88210102 0, 0008400
5 0T 700E03 2,9008-01

pyina e 1 SO 250K 0 0, 0008400 0,0001K+00
O U L 0RO L 9508-01

puints 7300 1 LT, T00KA03 2OLB2EEOZ 0L.0008100
{ O 1, 700F 03 K, 000K-07

preine 1 id 1 GO IB0EF0 0,0008400 0,0008400
0 O 1,20 7E4a02 1, 5%48K-01

VA RS 1 S5 1L500E1073 4,3328402 0.0001E100
0 DoLL700EY DY L 70001

el e n SO A00EE0% 3, 332EH02 0L, 0008100
9 O 1L 00408 2L B00K=01

prvarat et N ST 200KE0 0,000KE00 0,0008100
0 o 00K T 700801

v e 1 B, d400K+03 0L000EE00 0L 000R+00
0 D1, 0041073 1.,7008~01,

el 70 N H5OTLABOEA0Y 4,181 02 0,000E4+00
() 0 1. 43R ENY 1L 300R-01

prrddene o Ane 1 S 1,700 03 3,4BLEA02 0,000E+400
) O 1, 9209103 1,3008-01

pordok 10 1 5L 70608103 000006400 0L.000M400
0 DL AR E0R 1L 00801

Pt e 18T h HOHL300E402 0,0008400 0,000E400
0 0o G031, 700k~01

rubatee 4R I COOVR00RA02 35320402 0,0008400
i) 021008004 1, 2811=01
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KIWImMK] clJikg K] TIKI Alkgl  plkglm’]

Thermal Property Data

rubbc 7382
0 2

3.081E+02:

rubbk 7383
0 2
3.081E+02

rubbf 7386
0 0

gil€f 7401
silfr 7402
silmd 7411

0 0

silrl 7421

]

< o

gilrm 74
0

silrh 7423
silrl 7424
stbro 7431

0 0

urfmn 7441
0 0

urfma 7442
0 0

brtol 7501
0 0

cmb=3 7502
0 0

n 5
2.,100E+03
2. 1768-01

n 5
2,1008+03
3.012B-01

n 5

2.,100E103
n 5
1.33984+03
I 5
1.330K+03
n 5

1.046E+03

n 5

0 1.300E+403

n 5

1.300E4+03

n 5
1.3008E4+03

n 5
1.30064+03

n 5
1.7576403
n 5
1.700E+03
n 5
1.700R+03
n 5
8.033E+02
r 5
1.356R+03

1.100E+03
2.100E-01
3.71328402

1.100E+03
2.9008~01
3.732E+02

L

.000E+02
4,000E-02

.500R+02
1.700E-01

DD

3.0006+02
8.000E~-02

1.800E+03

1.700E~01

1.3008+03
1.381E-01

1.300E+03
3.300E-01

1.300E+03
7T.531E~01

1.4008+03
2.720E~-01

1.000E+03
2.4277E-01

1.500E+03
1.300E-01

1.500E+03
3.800E-01

2.600K+03
4,954E-01

1,72584+03
2.6238-01

3.

2]
o

3.

[

o

53200402
2598-01
5321402
7206-01

4311+02

331E+02

33LE+02

.BBLE+02

C581E+02

C581R402

L5B1IBE+02

CHBLEH0Z

w

532E+02

.000E+00

L000E+00

L000E+D0

L000E+00

0.

0

L000E+00

.000E+00

.000E+00

.000E+00

.000E+00

.000E+0Q

L000E+00

.000E+00

.000E+00

000E+00

L000E+00

.000E+00

L000E400

.000E400

L000E400

TOPAZ2D
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Thermal Property Data kiWimK|] c|Jkg K] TIK] NlJlkgl plkgim®]
cme=4 7503 n 5 1.590E+03 0.000E+00 0.000E+00

0 0 1.172E+03 2.602E-01 :
dath 7504 n 5 1.7951403 0.000E+00 0.00014+00

0 0 2. 500E-01

1=041 7505
2 9
2.982E102
2.192E402
3.471F402
1.273E+072
hem03 7506
3 0
30818102

hemO4 7507
0 0
nitre 7508
0 0

@9%404 7510

G 9
L192R402
LOBLEA 02
LL92E4H02
3.4716E4+02
1.273E+03

N oW N

petn 7511
0 0
tetrl 7512
0 0
tnt 7513
0 4]

hemOl 7514
0 2
3,794+ 02

1.300L4+03
1 5
LT72E4+03
L2 ER0S
L000E-01
L G281-01
L100K-01

8! e}

9.623E402
9, 58118402
n 5
1.300E+03

n 5
1.300K403

i8]

I 5
1.172E+03
n 5
.004E4+03
CH531E4+02
1728403
LB8128-01
L. 833E-01
.000E-02

n 5

1.700E+03

n 5
1.3%08403

n 5
1.372E4+03
n 5
9, 623E+02
1.021E+00

SN

2

2

LBOSEE03
.0001-01
LH3TEH02
CH53EE02
JI3281 02

SHTORE0R
LAaok=-01
LA2STELOR

7801403
L322K-01

.580K+403
.301E~-01

LTT0E+03
.3108-01

LB36EE03
L268E-01
5536402
C531E4+02
LE53E402
LL31EA02

LT160E+03
.100E-01

.710E+03
.858E-01

.550E+03
.602E-01

7008403
L004E400
L B03E4+02

U

WD =

CH3TER02
LA64E4 03
L046EK-01
499K -01
L0000
CTA9E+02
L000E400
L0B2E402
CH31K+02
CH531E+4+02
.088E+02
LA64E4+03

.548E-01
.305E-01

1528402
L031E+02
L 540F+02

.000E+00

.540E~01

N

L9A2E402
LL31ER02

LA31EA02

L 942K+02

L942E4+02
.531E+02

L000E+00

3.870E8-01 3.220E4+02 3.749K-01
3.305E-01 5.531KE+02 1.700E~01

.000E+00

1.021E403

.000E+00
L000E+00
.000E+00

.000E4+00

L.004E4+03 . 3.276K402 1.046E+073

4.234E-01 3.220E+02 4.008E-01
1.700E=01 6.731E+02 B.000K-02

.000E+00

.000E+00

.000E+00

.000E+00

178
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kIWImK| cllkgK] TI[K] \[Jlkgl plkg/m’] Thermal Property Data

hem02" 7515 n 5 1,700E+03 0.000E+00 0,000E+00
2 2 1.046E+03 5.272E-01
3.706E+02 1,109E+03 4.779E+02 1.025E+03
3,706E402 5,272E-01 4.779E402 8.786E-01
tath 7516 n ) 1.880E+03
8 8 1.047E+03 7.991E~01
2.931E+02 1.047E+03 3.131E+02 1.107E+03 3.331E+02 1.159E+03 3.531E+02 1.248E+03
3.731E+02 1.316E+03 3.931E+02 1.372E+03 4.131E+02 1.415E+03 4.331E+02 1.470E+03
2.931E+02 7.991E+01 3,131E+02 7.531E-01 3.331E+02 7.280E-01 3.531E+02 7.155E-01
3.731E+02 6.904E-01 3.931E+02 6.653E-01 4,131E+02 6.276E-01 4.331E+02 5.941E-01
1x04 7517 n’ 5 1.870E+03
8 8 1.023E+03 4.477E-01 , :
2.931E+02 1.023E+03 3.131E+02 1.082E+03 3.331E+02 1.142E+03 3.531E+02 1.213E+03
3.731E4+02 1.279E+03 3.931E+02 1.340E+03 4.131E+02 1.379E+03 4.331E+02 1.436E+03
2.931E+02 4.477E-01 3.131E+02 4.268E-01 3.331E+02 4.100E-01 3.531E+02 4.058E-01
3.731E402 4.017E~01 3.931E+02 3.933E-01 4.131E+02 3.766E-01 4.331E+02 3.598E~01
1x07 7518 n 5 1.870E+03
8 8 1.048E+03 5.021E-01 o
2.931E+02 1.049E+03 3.131E+02 1.104E+03 3.331E+02 1.145E+03 3.531%+02 1.187E+03"
3.731E402 1.236E+03 3.931E+02 1.279E+03 4.131E+02 1,325E+03 4,331E+02 1.373E+03
2.931E+02 5,021E~01 3.131E+02 4.728E-01 3.331E+02 4.519E-01 3.531E+4+02 4.351E-01
3.731E+02 4.184E-01 3.931E+02 4.017E-01 4.131E+02 3.891E-01 4.331E+02 3.724E-01
1=08 7519 n- 5 1.840E+03
8 8 1.056E+03 5.146E-01 ‘
2.931E+02 1.0568+03 3.131E+02 1.108E+03 3.331E+02 1.163E+03 3.531E+02 1.216E+03
3.731E+02 1.256E+03 3,931E+02 1.313E+03 4.131E+02 1.361E+03 4.331E402 1.411E+03
2.931E+02 5,146E-01 3,131E402 4,895E-01 3.331E+02 4.728E-01 3.531E+02 4.184E-01
3.731E+02 3.975E~01 3.931E+02 3.891E~01 4.131E+02 3.682E~01 4.331E+02 3.556E-01
1x10 7520 n 5 1.860E+03
8 8 1.056E+03 5.146E-01 .
2.931E+402 1.056E+03 3.131E+02 1.104E+03 3.331E+02 1.150E+03 3.531E+02 1.197E+03
1.731E+02 1.223E+03 3.931E402 1.296E+03 4.131E+02 1.341E+03 4.331E+02 1.417E+03
2.931E+02 5.146E-01 3.131E+02 4.937E-01 3.331E+02 4.728E-01 3.531E+02 4.519E-01
3.731E+02 4.351E-01 3.931E+02 4.268E~01 4.131E+02 4.142E-01 4.331E+02 4,058E-01
fbrfx 8201 n 5 3.240E402 0.000E+00 0.000E+00Q
5 4 8,000E+02 2.500E-02
2.772E+402 7.113E4+02 5.561E+02 1.046E+03 8.311E402 1.197E+03 1.111E+03 1.300E+03
2.273E+03 1.300E+03
2.931E+402 2.301E~02 4.832E+02 6.937F-01 1.228E+03 2.410E+00 1.428E+03 2.870E+00
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Thermal Property Data k(WimK] clJkgK] TK] M\Jikgl plkgim’]

rattn 8211 n 5.1.500E+04 0.000E+00 0.000E+00
0 0 5.397E+02 4.000u+00

litbe 8216 n 5 2.137E403 1.203E403 0.000E+00
0 0 1.1308403 1.799E+00

snowf 8231 n 5 1.000E+02 2.731E+02 3.335E+05
0 0 2.100E+03 1.046E~01

snowp 8232 n 5 5.500E+02 2.731E+02 3.335E+05
0 0 2.100E+03 4.686E-01

woodl 8511 n 5 4.100E+02 0.000E+00 0.000E+00
‘ 0 0 1.300E+03 2.301E-01 .

wood2 8512 n 5 4.100E+02 0.000E+00 0.000E+00
-0 0 1.300E+03 1.300E-01

corkg 8514 n 5 1.500E4+02 0.000E+00 0.000E+00

0 0 2.008E+03 4.310E~02

corkr 8515 n 5 1.300E+02 0.000E+00 0.000E+00
0 0 2.0085403 4.477E-02 .

balsl 8516  n 5 1.300E+02 0.000E+00 0.000E+00 ¢
0 0 2.301E403 5.021E-02

bals? 8517 n 5 3,200E+02 0.000E+00 0.000E+00
0 0 2.301E403 8.000E=02

cyprs 8518 n 5 4.600E+02 0.000E+00 0.000E+00
0 0 2.301E+03 9.623E-02

mahog 8520 n 5 5.400F+02 0.000E+00 0.000E+00
0 0 2.301E+403 1.297E~-01
maple 8522 n 5 7.100E+02 0.000E+00 0.000E+00

0 0 2.301E+403 1.757E-01

oakhd 8524 n 5 8.250E402 0.000E+00 0.000E+00

0 0 2.385E+03 2.100E-01 : -
oakld 8525 n 5 6.100E+02 0.000E+00 0.000E+00
0 0 2.385E+03 1.464E-01 :

pinew 8526 n 5 5.500E+02 0.000E+00 0.000E+00
0 0 2.301E+03 1.506E~-01 :
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pinel 8527 n 5 5.100E+02 0.000E+00 0.000E+00
0 0 2.301E+03 1.130E-01

—

pinev 8528 n 5 5,400E+02 0.000E+00 0.000E+00
0 0 2.301E+03 1.423E-01

=

.500E+02 0.000E+00 0,000E+00
.421E-01

pinew 8529 n 5
0 0 2.301E+03

w »

teak 8530 n . 5 6.,400E+02 0.000E+00 0.000E+00
0 0 2.301E+03 1.715E-01

s

firwh 8532 n 5 4.500E+02 0,000E+00 0.000E+00
0 0 2.301E+03 1.088E-01

pinea 8534 n 5 5.300E+02 0.000E+00 0.000E+00
0 0 2.301E+03 1.297E-01

‘ — lg1/
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6  Units, Constants, and Conversion Factors

TABLE 4

Any consistent set of units can be used.
Quantitly Units
temperature K K R
length | cm ft
time s s hr
density kg/m3 g/cm3 1b/i3
specific heat Jkg K cal/g K Buw/lb R
thermal conductivity  W/mK cal/s emK Btu/hr ft R
thermal generation W/m? calfs cm? Buu/hr ft°
heat flux W/m? cal/s cm? Btufhr ft?
latent heat Jkg cal/g Bu/lb
thermal conductance W/m?% K calfs em? K Buu/hr 112 R
contacl resistance m? K/W s cm?® K/cal hr 12 R/Buu
TABLE § Gas constant and Stefan-Boltzman constant

gas constant 8.314e+03 J/ (kg mole) K

1,987e+00 Btu/(lb mole) R

1.9872+00 cal/ (g mole) K
Stefan-Boltzman 5.670e-08 W/m? K*

1.712e-09 Btu/hr ft? Rr®

1.355e~12 cal/s cm’ K'
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TABLE 6

Conversion factors

. lemperalure

length

mass
density

heat

heat rate

specific heat

thermal conductivity

themal generation

heat flux

thermal conductlance

latent heat

R’ 453

T ’/‘
IR 83
45967
K=C+273015

1 m=32811t

1 em = 03937 in

I kg =2.205 Ib

I kg/m? = 0.06243 b/
[ glem® = 0.03613 Ib/in®
1 J =9.478¢-04 Bru

1 cal = 3.966e¢-03 Blu

1 cal =4.184 ]

I W=1J/s

I W =3.412 Bu/hr

I cal/s = 14.28 Blu/hr

Vcal/s =4.184 W

P kg K = 2.388¢-04 Btu/lb R

1 cal/g K =1 Buw/lbR
Peal/g K = 4184, Jikg K

1 Wim K = 0.5778 Bu/hr ft R

| calfsem K =241.8 Bi/hr 1 R

| calfsem K = 4184 W/m K

L W/m® = 0,09660 Buhr t®

1 calfs cm® = 4.042¢+05 Brushr i3
I calfs em?® = 4.184¢+06 W/m?

1 Wim? = 0.3170 Bu/hr fi2

1 calfs em? = 1.326e+04 Buur fi2
1 calfs cm? = 4.184¢+04 W/m?

1 W/imZ K = 0.1761 Bu/hr fi® R

1 cal/s cm? K = 7368. Blu/hr fi2 R
1 calfs cm? K = 4.184¢+04 W/m? K

1 Jkg = 4.298¢-04 Buy/lb
I calfg = 1.799 Buu/lb

1 calfg = 4.184e+03 J/kg
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Units, Constants, and Conversion Factors

TABLE 7  Chemical Kinetic Data [14]

exploslve TATB TNT LX-10
Q, (cal/g) 50, 30. -100.
InZ, 29.5 35.0 383
E, (kcal/m) 42.0 44.0 46.0
Q, (cal/g) 900. 900, 300.
%, 45.0 26.0 450
E, (keal/m) 60.0 34.5 527
Q, (cal/g) 950, - 930, 1200.
In Zy 45.0 262 . 28.1
E, (keal/m) 54.0 335 340

The above chemical kinetic data is for a three step reaction sequence model based on an endothermic induction reaction
followed by an autocatalytic exothermic process. This three term model includes the following steps

A—-B

A+B->C
B+B->C
with a heat source term expressed as
., ~E/(RT) ., ~E,/(RT) ., ~E (RD
q = NAQIAIe ! "‘NANBQzéze : +A’[JQ3AB(" 3

TOPAZ2D 185//3



References

TOPAZ2D Theory Manual - in preparation

2 TOPAZ2D Validation Manual - in preparation

3 A.B. Shapiro, “TOPAZ3D - A Three Dimensional Finite Element Heat Transfer Code”, University of California,
Lawrence Livermore National Laboratory, Rept UCID-20484, 1985,

4 ). O. Hallquist, “NIKE2D - A Vectorized Implicit, Finite Deformation, Finite Element Code for Analyzing the Static
and Dynamic Response of 2-D Solids with Interactive Rezoning and Graphics™, University of California, Lawrence
Livermore National Laboratory, Rept UCID-19677, 1986.

5 A, L. Edwards, “A Compilation of Thermal Property Data”, University of California, Lawrence Livermore National
Luaboratory, Rept UCRL-50589, 1969,

6 A L. Edwards, “TRUMP.- A Computer Program for Transient and Steady State Temperatare Distributions in Malti-
dimensional Systems™, University of California, Lawrence Livermore National Laboratory, Rept UCRL- 14754
Rev 3, 1972,

7 J.O. Hallquist, “ORION - An Interactive Color Post Processor for Two Dimensional Finite Element Codes™, Univer-
sity of California, Lawrence Livermore National Laboratory, Rept UCID-19310, 1985,

8  A. B.Shapiro, “FACET - A Radiation View Factor Computer Code for Axisymmetric, 2D Planar, and 3D Geometries
with Shadowing”, University of California, Lawrence Livermore National Laboratory, Rept UCID- TYRR7, 1983,

9 PJ. Burng, “MONTE - A Two-dimensional Radiative Exchange Factor Code”, Colorado State University, P Caollins,
CO (1983).

101, O. Hallquist, “MAZE - An Inpute Generator for DYNA2D, NIKE2D, and TOPAZ.21>”, University of Calilornia,
Lawrence Livermore National Laboratory, Rept UCID-19029, 1983,

It H. S, Carslaw and J. C. Jacger, Conduction of Heat in Solids, 2nd Edition, Oxford University Press, London, 1980,

TOPAZR2D 187



m—-——‘_———-_———_—-m
References

12 R, E. D, Stewart and F, C. Wessling, “On Heat Conduction in Solids", Sandia National Laboratories,
Rept SC-RR-70-334, 1970,

13 W. H. McAdams, Heat Transmisgion, McGraw Hill, 3rd ed., 1954.

14 R, R. McGuire and C, M. Tarver, “Chemical Decornposition Models for the Thermal Explosion of confined HMX,

TATB, RDX, and TNT Explosives",University of California, Lawrence Livermore National Laboratory,
Rept UCRL-84986, 1981, “

188 TOPAZ2D

oy

wU.S. GOVERNMENT PRIMTING OFFICE: 1990  7u5-103/3408]



e







