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

"1checked it very thoroughBy,"said the computer, "and that quite definitely is
the answer. I think the problem, to be quite 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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TOPAZ2D is a two dimensional implicit finite element computer code tbr 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 base. This
manual is suplemented with The TOPAZ2D Theoretical Manual [1] and The TOPAZ2D Verification Manual [211.

TOPAZ2D has been implemented onthe 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 dependent boundary conditions can be specified including temperature,'tlux, Convection, and radia-

D tion. Time or temperature dependent internal heat generation can be defined locally by element or globally by material.TOPAZ2D can solve problems of diffuse and specular band radiation in an enclosure coupled with conduction in the tna-
terial surrounding the enclosure. Additional features include thermally controlled reactive cherg!cal mixtures, thermal
contact resistance across an interface, bulk. fluid flow, phase change, and energy balances. Thermal stresses can be calc,u-
lated using the solid mechanics code NIKE2D [3] which reads the temperature state data calcL,latccl by TOPAZ2D. A three
dimensional version of the code, TOPAZ3D [4], is available.

The material thermal property data base, Chapter 4, included in this mm_ual was originally publishcd in 1969 by Art
Edwards [5] t0r use with his TRUMP [16]finite difference heat transfer code. The format of the data base has been altered
to be "ompatible with TOPAZ2D. Bob Bailey is responsible for adding the high explosive thermal property daub.

I
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2.1 Terminal Execution Line

TOPAZ2D is a public till:, on ali CRAY niachines at LLNL. The terminal execution line for TOPAZ2D is

topaz2d i=inf o=otf g=ptf v=vff d=dpf r=rtf t=tpf

where

® inf=text input file conmirling control infornlation, material properties, node point coordinates, dement connectivity,
and boundary condition specilications.

• otf=text outout file containing for selected time steps the temperature and heat tlux at each node point, and energy
balauces, The default root name is "tprint".

® Ftt'=binary output plot lile containing geometry, temperature, _mdtlux intisrmation to be graphically displayed using
the post processor ORION [7l. The, de.!'ault root name is "t2plot".

• vff=binary input file containing view fact,ars calculated using the code FACET [81 or exchange factors calculated
using the code MONTE2D [9]. The delimit name is "labs".

• dpf=binary output file containing information necessary to restart TOPAZ2D. This is a dump lile with the default
root name "t2dump".

® rtr.--binary input tile containing information necessary to restart TOPAZ2D. This is a dump file from a previous run.

• tpt'=text input file _hatcan be used. to deline node initial temperatures. This is the "newtile" created from a previous
steady State run.

File name dropouts are permitted, tor example

topaz2d i=inf g=tpf

A help package containing tile assignment descriptions, a chronological list. of bug tixes and inodilications, and undocu-
mented features can be accessed by typing

topaz2d help

lD
TOPAZ2D 3
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lt
2,2 Interactive Controls

Several interactive controls are available to the user when executing TOPAZ2D. 'l"he conm_ls allow the user lo query tlm
status of the,code execution or to terminate execution. The interrupt commands and their resulting system rest×rose ro'c,tie-
scribed in the l'ollowing list.

i

sw [. adump file is written and TOPAZ2D terminates

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

sw3, TOPAZ2D responds with time, cycle number, and solution ccmvergence int'ormation until sw3. is retyped

sw4, a dump file is written and TOPAZ2D continues execution

sw5, not used

sw6 requests input of up to 5 node numbers 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 FileThe interactive pre-processor MAZE [10] is recommended to generate an input file, The following notes are referenced by
number in the data cards that follow.

i. Time dependent, temperature dependent, and constant flmctional relations are indicated by positive, negative,
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 flora node :-
n 1 to n 2 .

k

_ I"11

n2

r

3. The curve multiplier on a boundary segment is allowed to vary in a linear fashion by specifying separate values
at each end of the segment.

til 1 •
g

rl -

e
J _ , _ i ,
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D ,
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' Control Card 2

column ,format quantity

1-5 15 number of materials (nummat)

D 6-10 15 numbel"of node points (numnp)11-15 15 number of elements (numel)

16-20 15 type of geometry (l=axisymmetric; 2=plane)

21-25 15 bandwidth minimization

eq.O' no minimization (default)
eq.l' minimization
eq.2' nodal destination vector read from input file

26-30 15 number of function curves used to describe thermal Ioadings or
' boundary conditions (ncurv)

31-35 15 numberof 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 (nslvt)

46.-50 15 total number of master nodes (nmsrt)

)
TOPAZ2b 5
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2.3.3 Cnntrol Card 3

column ]brmat quantity

1-5 r15 number of elements with internal heat generation (nhgen)

6-10 15 number of nodes at which nonzero initial temperatures are speci-
fied (nit)

11-15 15 numberof nodes at which temperature boundary conditions are
specified (ntbc)

16-20 15 number of flux boundary condition segments (nfbc)

21-25 15 number of convection boundary condition segments (ncbc)

26-30 15 number of radiation boundary condition segments (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)

46-50 15 radiation calculation type (irtype) (positive values indicate that the
view factor or exchange factor matrix will be read from file vfl, 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 15 number of chemical reacting elements (nre)

i

I
6 TOPAZ2D
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F,xecutlon and Input

2.3.4 Control Card 4

column format quantity

1-5 15 analysistype (itran)

eq.0: steady state
eq.l' 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)

eq,0: fixed time step
eq.l' 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

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

I)
, ,,,, =__ - _==,=_ _,==m_, --- ,.,.-m
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lt
2.3.5 Control Card 5

If steady state solution, leave this card blank.

fixed time step (istep=0)

column format quantity

1-10 EIO.O initial problem time

11-20 EIO.O final problem time

21-30 EIO.O time step size
,i

variable time step (istep=l)

column format quantity q

1-10 EIO.O initialproblem time

11-20 EIO 0 final problem time

21-30 EIO.O initial time step size

31-40 EIO.O 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 ineach time step above which the
time step will be decreased

61-70 EIO.O time step control parameter o,<p< 1, (default 0.5)

8 TOPAZ2D
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D
2.3.6 Control Card 6

column format quantity

1-5 15 type of problem

eq,O' linear
eq.1' nonlinear problem - material properties evaluated at

gauss point temperature
eq.2' nonlinear problem, material properties evaluated at ele-

ment average temperature

define the following variables for a nonlinear analysis

column format quantity

6-10 15 maximum number of reformations per time step(default 1O)

11-15 15 maximum number of equilibrium iterations per reformation
(default 1)

16-25 EIO.O convergence tolerance (default 0.001)

26-35 E10.0 divergence control parameter

steady state o,3_<p _<1.o (default 1,0)
transient o,o<_<_1.o (default 0,5)

lD
TOPAZ2D 9
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C
2.3.7 Material Property Data

Repeat the following set of card_ for 'nummat' (from Control Card 2)matcriah;. Each material must, have a control card
plus a number of property specification Cards, The number of prolx'_rtyspecification cards required is dependent on the
material type. A total of 'numm_t' (from control card 1) sets must be detined. The material numbers must be in numerical
sequence beginning with the number 1.

If a temperature dependent material model is used and the solution l,cmperature is outsidL_the range oi"the delined property
data, the appropriate extreme value o1"the,data will be used for the property. The property data is not exlrapolated. A warn-
ing message is printed to the terminal if an out of rang,:, condition is encountered,

control card

column format quantity

1-10 A10 material identification name

11-15 15 material identification number

16-20 15 material type

eq. 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 E 10.0 density

31-40 El0.0 transition temperature

41-50 E10.0 latent heat c,f transition
li

51-60 110 thermal generation rate curve number (note 1)

61-70 E10.0 thermal generation rate multiplier

70-80 El0.0 material angle _g in degrees for an orthotropic material

ql
10 TOPAZ2D
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D material type 1,- isotropic- define 1 card '

card column format quantity

1 1-10 E10.0 heat capacity

11-20 E10.0 thermal conductivity

material type 2 - orthotropic - define 1 card

card column format quantity

1 1-10 E10.0 heat capacity

11-20 E10.0 thermal conductivity k1

21-30 E10.0 thermal conductivity k2

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

card column format quantity

1 1-80 8E10.0 temperature" T 1 , T2 , .... , T8

2 1-80 8E10.0 heat capacity: c1 , c2 , .... , c8

3 1-80 8E10.0 thermal conductivity' k1 , k2 ,...., k8

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

card column format quantity

1 1-80 8E10.0 temperature: T 1 , T 2 , .... , T8

2 1-80 8E10.0 heat capacity: c1 , c2 , .... , c8

3 1-80 8E10.0 thermal conductivity" kl 1 , kl 2 , .... , kl 8

4 1-80 8E10.0 thermal conductivity: k21 , k22 , .... ,k28

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 additionalcards rc- o
quired is dependent on the number of property vs. temperature data pairs lhr heat capacity and thermal conductivity. A
maximum of 24 data pairs (containedon 6 cards) can be defined for each of these properties. See Chapter 4 for more de-
tails. The use of this material can be very cpu time intensive because 2 table lookups are required - onefor heat capacity l=
and the second for thermal conductivity,

card column format , quantity

1 1-5 15 number of heat capacity data points, nc

6-10 15 number of thermal conductivity data points, nk

11-20 E10.0 heat capacity

21-30 Ei 0.0 thermal conductivity

if nc>l, then include heat capacity vs. temperature data

2 ,.., m 1.-80 8E10.0 T1 , Cl , ]'2, C2, .... , Tn , c n 2 '_ nc < 24

if nk>1, then include thermal conductivity vs. temperature data

m+l,... 1-80 8E10.0 T1 , k1 , T2 , k2 , .... , Tn , k n 2 <_nk <_24

,

12 TOPAZ2D -
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material type 6 - power law - define 2 cards

The heat. apacity and thermal conductivity are represcnted by a cubic polynomial,

• heat capacity c = _:0+c_7"+c2T2+c_7 '3

• thcr:.nal conductivity k = k0 + k17"+ k27'_ + k37'_

The use of this material model is desirable for nonlinear problems because the poiynomialsare evaluated by in-line code
(i,e,, no table lookups are requited),

card columu format quantity 1

1 1-40 4E_O.O heat capacity coefficients: Co, Ol , 02, c3

2 1-40 4.E10.0 thermal conductivitycoefficients' k0 , k1 , k2,k 3

material type 7- high temperature cutoff - define 4 cards

D This material is isotropic, temperature dependent with a temperature cutoft" above which the material assume.s a constant
value of thermal conductivity, This allows simulation ot"materials that are trtmsparent or opaque to heat tlow above the
cutoff temperature. Suggested values for the thermal conductivity are:

• for a thermally transparent material k = % × 102

= for a thermally opaque material l; = k o >:10-2

where k0 is a nominal value for the thermal conductivity of the material,

card column format quantity

1 1-80 8E10.0 temperature: T1 , T2 , .... , T8

2 1-80 8E10..0 heat capacity: c1 , 02 , .... ,08

3 1-80 8E10.0 thermal conductivity: k1 , k2 , .... , k8

4 1-10 EIO.O temperature cutoff

11-20 E10.0 thermal conductivity after cutoff

I)
TOPAZ2D 13
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C
2.3.8 Node F'oint Data

Define 'numnp' (from Control Card 2) node points,

I

column format quantity

1-5 15 node point number, ni

6-10 5x skip

'11-20 E10.0 x or r coordinate

21-30 El0.0 y or z coordinate

31-40 El0.0 temperature initial condition

41-45 15 generation increment, k

Node point cards do not need to be in order. However, the highest node peint number must terminate the node data. When
node data nsmissing, node numbers are generated according tc) the sequence

ni, ni+k, ni+2k ..... n i _"

where ni and nj are the node numbers defined on two consecutive cards, and k is taken from the first card. Linear interpo-
lation is used to obtain the coordinate of the generated nodes anct the ncxle temperatures,

=

ql
14 TOPAZ2D
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2,3.9 Element Data

Define 'r, umel' (fi'om Control Card 2) elements.

column format quantity

1-5 15: element number

6-10 15 node n1

11-15 15 node n2

16-20 15 node n3

21-25 15 node n4

26-30. 15 material number

31-35 15 number of elements to be generated following this one

D 36-40 15 element nodepoint generation increment,kElement cards are assumed to be inelement 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,.+1 = ni + k .
Element node numbers, ni , can begin at any apex of the element and mt,,st be numbered counterclockwise around the ele-
ment. The convention for numbering node points is shown below.

M,

triangle quadrilateral
3

3

2
1

nl 132 lq3 n3

I)
TOPAZ2D 15
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2.3.10 Slide Line Data

Dcline, a control card for eac.hslide line, A total of 'nsl' (from Control Card 2) control cards are required, Following the
control cards, include 'nsl' sets oi' slide line,definition cards,,

control card

column J'ormat 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 l _<n_nst. Each set should include a to-
tal of l+nsn+nmn cards.

card column format qltantity ,

1 1-10 EIO.O thermal contact resistance (must be > O)

include nsn slave definition cards for slide line n

2,....,nsn+l 1-5 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
|
_!
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2.3.11 Thermal Generation Rate Data

Define 'nhgen' (from Control Card 3) thermal generation element carth_,Volume.trio thermal gt,Nt;ralit;ll rate data may be
entered in 2 places: on the material property da'ta cards and in this Section by element number. If Ihernml geIleralion is
specified in both locations, the eft'ect is additive,

i

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

21.25 15 thermal generation rate curve number (see note 1)

26-35 E10,0 thermal generation rate multiplier

TOPAZ2D 17
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, Cl,
2.3.12 Temperature Initial Condition Data
Define 'nit' (fromC_mtr(_lCard 3) node point tenlperature initial condition cards, Node point temperature initial condition
data c:mbe specified in 3 locations, The precedence from h!ghest to lowest order Is,'"t'mm this section, from file '.....uc , A'rom
node point data cards (,i,c,,cl_lt_rrom tiffssecti,,n will overwrite ali other data), This se_:tionis nee(led only ii'nit>(),

columtl 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 temperature

q[

lt
18 TOPAZ2D
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D
2.3.13 Temperature Boundary Condition Data
De tine 'ntbc' (from Control Card 3) node point temperature boundary condition card:_,

column format quantity

1-5 15 node number

6-10 5X skip

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

16-? 15 node number generation increment

21-25 15 temperature boundary condition curve number (note 1)

26-35 EIO,O temperature boundary condition curve multiplier

D
TOPAZ2D 19
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2.3,14 Flux Boundary Condition Data
Define 'Illbe' (l'r_ml(;c_=_1r¢,1('ard 3)flux [×,tmdary condition segment cards,

column formal quantity

1-5 i5 node ni (note,2)

6-10 15 node n2

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 , EIO,O flux curve multiplier at node n1(note 3)

36-45 E10,0 flux curve rr,_ultiplterat node n2

(()mittcd data is _utomatically gone'rated by incrementing tt_csegment number by 1 and the node points by n i, l .... ni + k

t

(',A[J'I'I()N" P,cmen_l_:,rIhat Ilux is a vector, Flux into the body is a negative quantity because its direction is opix)-
silt t{) thai t)f the silrlacc c_utward normal vector,

20 TOPAZ2D
E
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2.3.15 Convection Boundary Condition Data
Define 'ncbc' (t'ronl Control Card 3) convection boundary condition scgmcnt c_u'ds,

column format quantity

1-5 15 node n1(note 2)

6-10 15 node n2

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

16-20 15 node number generation Increment, k

21-25 15 heat transfer coefficient, hc, curve number (note 1)

26-35 E10.0 hc curve multiplier

36-45 E10.0 free convection exponent

46-50 15 '/'_curve number (note 1)

lD 51-60 EIO.O _'_curve multiplier at node n1 (note3)

61-70 E10.0 '/',.curve multiplier at node n2

Omitted data is automatically generated by incrcrncnting the segment number by 1 and the n(xle points by n i+ i =' n, + k,

The general form of the convection boundao, condition is q = hC('/'- "1'_)"(T- "1',.,), where 'hc' is the convection heat
transfer coefficient and 'a' is the free convection eXlXmCnt,

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

Geometry flow ho [W/m2 K] a

horizontal plates

upper surface heated or
lower surface cooled turbulerlt 1,52 0,33

laminar 1,32 L°'25 0,25
upper surface cooled or
lower surface heated laminar 0,59 l_,°'2"s 0,25

horizontal cylinders turbulent 1,24 0,33
laminar 1,32 D(1'25 0.25

vertical plates _mdcylinders turbulmlt 1,31 0,33
laminur 1,42 L°'(re5 0,25

lD
TOPAZ2D 21
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(,
2.3.16 Radiation Botmdary Condition Data
Define 'nrbc' (from Corttrol card 3) radiation bounchu'ycondition segme0t cards,

column format _ quantity

1-5 15 node ni (note 2)

6-10 15 node n2

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

16-20 15 node number generation Increment, k

21-25 15 heat transfer coefficient, hr, cuwe number (note 1)

26-35 E10,0 hr curve multiplier

36-40 15 T _urve number (note t)

41-50 El0,0 T _curvemultiplier at node n1 (note 3) _.
I51-60 E10,0 T _urve multiplier at node n2

Omitted dat_._is automatically generated by incrementing the segment number by 1anti tilenode points by n_+ _ : ni + k.

The heat transfer coefficient t'or radiation is defined as hr=GeF,where cr is the Stefan Boltzmann cons'tant(see Chapter 5
for values), c is the surface emissivity, and F is the view factor between the surface and the environment (usually F= I),

|
22 TOPAZ2D
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2.3.17 Enclosure Radiation Data

The enc.lo.,;ureradiation data consists or' 1control card, 'nebc' sur('acesegment definition cards, 1wavelength breakpoint
card, and 'necurv' emissivity cards ('nebc' and 'necurv' zu'edefined on Control Card 3), These cards are then followed by
the view factormatrix or exchange factor matrix if 'trtype' is negative on Control Card 3,

control card

column 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 n'band>l

11-20 E10.0 radtosity convergence tolerance (default ,0E-04)

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

define 'nebc' surface segment cards

D column format quantity

1-5 15 segment number

6-10 15 node n1(note 2)

11-15 15 node n2

16-30 15X 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
eq.l' segment is not part of a conduction element

46-50 15 emissivity 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.

D __ --_ ....
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wavelength breakpoil_lt card

column format quantity

1-80 8E10.0 wavelength breakpoints _1 , _'2, , _'8

define 'necurv' emissivity vs wavelength cards

column format quantity

1-80 8E10.0 emissivity El, C2, .... , C8

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

If 'irtype' is negative on Coatrol card 3, then the viewfactor (inype=-1) or exchange faci,or (irytpe=-2 or -3) matrix should
be included next. The matri,_ should be entered by rows in 8E 10.0 format until 'nebc' ['actors have been entered for thai i_"
row, '['he lirst factor t'or lhc qext row should begin a new card. /.
The view factor matrix is symmetric. Its structure is.

- A1FI 1 AIFI 2 o AII;,IN

A2r,

21 A2F22 o A2F2 NO O O

ANFN 1 ANl,N2 o ANFN N

The exchange lactor matrix is ,aot symmetric. Note ab:o that it is entered as F T

V"171l F21 o };'NI -]

EN o

i

.F 1 F2 N o FNtv _
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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 n1

6-10 15 surface A, node n2

11-15 .15 surface B, node n3

16-20 15 surface B, node n4

21-25 15 number of internal elements to be generated following this one

26-30 15 node number generation increment for nodes on su,_faceA

31-35. 15 node numbergeneration incrementfor nodes on surface B

36-40 15 thermal conductance, f, curve number (note 1)

D 41-50 El0.0 f curve multiplier

51-60 El0.0 exponent a

61-70 El0.0 exponent b

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

q = f(O,t) (04-0_) t)

Four nodes are required to delina an intenml boundary element. These nodes should b,- aumbered as shown in the tollow-

ing tigure. No two node numbers may be die same. However, nodes n I and n4 , and nodes n2 and n3 can have the same co-
ordinates.

n4 n3
surface b

1 I surface a
nl n2

D
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2.3.19 Bulk Node Data ,,

Buik node data consists of 'nim' (l'ronl Control Card 3) sets of the following cards,

control card , ,

column Jbrmat quantity

1-5 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 E10.0 bulk node volume

include 'nbseg' segment definition cards for this bulk node

column format quantity I

1-5 15 node n1 (note 2)

6-10 15 node n2
,,

11-15 15 number of segments to be generated following this one

16-20 15 node point generation increment

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

26-35 E10.0 f curve multiplier

36-45 E10.0 exponent a

46-55 E10.0 exponent b

The heat flow tx;twcen a bulk node, B, and an adjoining surface, S, is given by q --:f(O, t) (0_-- 0_)h

li
26 TOPAZ2D



I _ I I III I I I II I J

Execution and Input

D
2.3.20 Chemical Reaction Data

Deline 4 control cards that specify the reaction kinetics (see Chapter 5 for values) followed by 'nrc' (fronl Control
Card 3) element detinition cards.

control cards

card column format quantity

1 1-10 EIO.O gas constant (see Chapter 5 for values)

11-20 E10.0 density

2 1-30 3E10.0 .heat of decomposition Q, , Q2, Q3

3 1-30 3E10.0 log collision frequency In Z1.,In Z2 , In Z3

4 1-30 3E10.0 activation energy E1, E2, E3

D 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 EIO.O starting concentration of species a

31-40 EIO.O starting concentration of species b

41-50 EIO.O starting concentration of species c

I)
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2.3.21 Function Curve Data

Each function curve dclinition consists of a control card followed by (x,y) data pairs, The x values, whic.h arc e.ithcr time
or temperature, must be in ascending order,

Values ot"a function at intermediate values are obtained by linear 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-! 0 Al0 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

, ,, ,, ,,h,,,
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i

2.3.22 Transient Problem Continuation Cards

This data is used when it is desired to have discrete time brcakpoints (luringa transient run, such as for pulse type heat
sources. The time brcaklx)intswill be reached exactly by modifying the time step, There is no limit on the number of time
continuationcards,

column Jormat quantity

1-10 E10,0 new starting time step

11-20 E10,0 new ending time

I)
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A restart input file is generally not needed to restart TOPAZ2D,lt 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

D • function curves
• material properties

An entry of 0 or blank will cause no change in the specified parameter from the previous run unless otherwise note0, Ali
changes made when restarting will be reflected in the next dump file,

The terminal execution line for restarting TOPAZ2Dwith a restart input file is

topaz2d i=inf r=rtf

where

• inf=text input file containing information according to this chapter.

• rtf=binary input file containing informationnecessary to restart TOPAZ2D.This is a dump file from a previous run,

,li ._
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l
3.1 Restari Control Card

column format quantiO,

1-5 15 transient solutlon parameter change flag (Itran)

eq,O:no change
eq,1: changed as specified below

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

eq,O:no change
eq,1:changed as specified below

11-15 15 number of materials to be redefined (numat)

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

ql
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3.2 Transient Solution Change Cards
Omit those cards it'iu'an =O,

card column , format quantity

1 1-5 15 time step code (Istep)

eq,O:fixed ttme step
eq,l: vartable time step

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

11-15 15 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 integration parameter

D

i

li
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I[
fixed time step (istep=O)

card column format quantity

2 11-20 E10,0 final problemtime

21-30 E10,0 time step size

variable time step (istep=l)

card column format quantity

2 11-20 E10,0 final problemtime

2t-30 E10,0 time step size j

31-40 EIO,O minimum time step

41-50 E10,0 maxir,lum time step
r_

51-60 EIO,O maximum temperature change in each time step
above which the time step will be decreased

6"1-70 E10,0 time step control parameter (_,<v < l,

(I
i
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lD
3.3 Nonlinear Solution Control Card

Omit this card ii"nonltn = 0,,

column format quantity

1-5 15 type of problem

eq,1: material properties evaluated at gauss point temperature
eq,2: material properties evaluated at element average temper-

ature

6-10 15 maximum number of reformations per time step (default 10)

11-15 15 maximum number of equilibrium Iterations per reformation

16..25 EIO,O convergence tolerance (default 0,001)

26-35 E10,0 divergence control parameter o,o<p_ ],o

D
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{
3.4 Material Property Change Cards
Omit the.secards ii'nunmt = O;otherwise, enter data for nurnat materials as in section 2,3,7, "l"henumber()1'materials re(tc-
lined (numat) can not cxcecd thenumt_erof materials SlX_citiedin the original input

3.5 Function Curve Change Cards

OInit these cards ii"humour = O;otherwise, define numcur card sets, Each t'unction curve detinition consists t_l'a control
card l'ollowedby (x,y) data pairs, The x values, which are either time or temperature, must be in ascending order,

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 (hp) _"

define 'np' data pair cards

column format quantity

1-10 El0.0 time or temperature

11-20 E10,0 function value

36 TOPAZ2D
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Tllis chapter cont.'ains several examples, The only intent of these examples is to provide reference information on creating

TOPAZ2D input ft!es, The spatial discretizatton (i,e,, mesh) and time step used may not be the best for solving the prob-
lems accurately, The TOPAZ2D Verification Manual 121should be consulted for a more rigorous verification ot' the analy-
sis options available in TOPAZ2D against published _malyttcal solutions,

4.1 Composite Cylinder with Thermal Contact Resistance

Carslaw and Jaeger li 11(section 7,2,1V) provide the following analytical equation for steady temperature, radial heat tlow

in the composite hollow cylinder of three regions (r I , r2), (r2 , r3) , (r3 , r4) of thermal conductivities k I , k2 , k3 and con-
tact resistances R2, R3 over the surfaces at r2 , r3 .

0 - 0,_ qlAi k. ra 3"-2-Ra
t - 2rcl . = 1 ka + = _ (EQ1)

The boundary conditions are

qt= 10 Btu/hr ft2 i=1 ft 04=0 F

with

rl=l,0 ft kl=3 Btu/hr ft F
rg=2.0 k2=2 Rg=1 hr ft2 F/Btu
r3=2,5 k3= 1 R3= 1
r4=3,0

The following table shows the analytical and numerical results, The finite element mesh and TOPAZ2D input listing t'ol-
low,

lD
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(
TABLE 2 Interface Temperatures [F] for Composite Cylinder with Thermal Contact ReSistance

i ..... ] : __ -- iJ___ -- _ : , . ,1, , i iii] - ,, i ,1,,,11 , i ,1 ,,,1 , i

node analylloal TOPAZ2D

1 _4,2494 14,2406

5 11,9389 11,9365

6 6,9389 6,9365

8 5,8232 5,8220

9 1,8232 t.8220

11 O, O,

z slide line 2 \ _"11=slide line 1

.....1 I t W--_-
12 16 17 19120 221

rnl , m2 m3 I

I

1 5i6. 819 , 111
........ I I,,,i _ r

rl r2 =- ...... ra ""-

FIGURE 1' Schematic of tlTefinite element mesh _,dthinterface node numbers displayed.

I
t,.,,_,,. .... , , ,1 • i -- , i
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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 i 0 0 2 4 4

2 1

0

O. O. O.

0

$ material data

matll 1 1

3.

matl2 2 1

2.

matl3 3 1

I.

$ node data

1 1.0 O. 1

5 2.0 O.

6 2 0 O. 1

8 2.5 O.

9 2.5 O. 1

ii 3.0 O.

12 1.0 i. 1

D 16 2.0 i.

17 2.0 1. 1

19 2.5 1.

20 2.5 i. 1

22 3.0 I.

$ element data

1 1 2 13 12 1 3 1

5 6 7 18 17 2 1 1

7 9 I0 21 20 3 1 1

$ slide line data

2 2

2 2

i. 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
II 1 Ii 0 O.

$ flux bc data

12 1 0 -i0. -i0.
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4.2 Slab with Nonlinear Material Properties,

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

The problem consists of a homogeneous, isotropic slab of finite thicknessl L, heated on the front face by a constant and
uniform heat flux, q, and insulated on the rear face.

y

X

0 I_

The appropriate form of the heat conduction equation is

r--)--_/ _-_) [)cN (EQ2)

subject to the initial and boundary conditions

T (x, O) : 7'o

cOT _ q
c_-X(0, t) - -_ (EQ3)

87"

8--_(C,t) = 0

II
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This problem can be solved analytically for the special case k=k(T), c=c(T), and p=p(T) such that k/pc=a=constant. The
solution is

+ 0 ...... X + + Fo - cos (nrtX) exp (-n27z2Fo) (EQ4)
-

where

7'- To
' ' 0 --

7'0

x
X -- (EO S)

L

Oil
Fo = --

L2

A hypothetical material was chosen with properties

9=500 lb/ft3

k(T) = ko{1 +[3(T-To) ] = 1.00 [ 1. + 0.005 (T-530.) ] Btu/hr ft R

D c(T) = co [1+[_(T-To) ] = 0.05 [ 1. + 0.005 (T-530.) l Btu/lb ROther chosen parameters were

q = 2.52* 106 Btu/br ft2 L = 0.03133 ft To = 530 R

l:t= 0.005 1/R ko = 1. Btu/br ft R Co= 0.05 Btu/lb R

The following table shows the analytical and numerical results.

TABLE 3 Temperature at x=0
J

time [hr] analy_ical TOPAZ2D

1,0E-06 847,19 846,63

1.0E-05 1201.41 1201.0()

II
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Fo!lowing is the TOPAZ2D input file, Th'e graded finite element mesh consisted o1"40 elements .- the first 10 ot' width
0.0001 t't, the next 10 of width 0,(X)05 ft, and the tflml 20 elements ot"width 0,0012665 ft.

example 2 - slab with nonlinear material properties

1 82 40 2 1

1
h

I 0 i0 i0

O. lO0.e-08 l.e-08

1 l.e-06

$ material data

matll 1 3 500.

530. 3000.

05 .6675

i. 13.35

$ node data

1 O. O. 530 1

Ii .001 O. 530 1

21 .006 O. 530 1

41 .03133 O. 530

42 O. .004 530 1

52 .001 .004 530 1

62 .006 .004 530 1

82 .03133 .004 53¢
$ element data I1 1 2 43 42 ' 1 39 1

$ flux bc data

42 1 0 -2.52e+06 -2.52e+06

42 TOPAZ2D
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5.1 introduction
i

Thermal property data for over 1000 materials have been compiled. The compilation includes:

• a numbered list of data sources, primarily those containing extensive dam tabulations and bibliographies

• a numerical classitication system used as a guide in assigning a permanent identilication number t(, each material
included in the system

® a system of quvlity indicators used to show the general reliability or accuracy of data included in the compilation

D • an alphabetical index of materials that includes the identification number assigned to each material, an alphanun_er-
ic designator for auxiliary identification, a list of data sources by number, and a quality indicator for each type of
dam given for the material

® a list of thermal property data arranged in order of the material identification numbers and in the format used for iii-
put data in TOPAZ2D.

This data compilation is by no means complete or comprehensive. Please relx)rt errors in the data immediately so that lhc.
data base can be correctexl. 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 o1'

the tirst column ,are used in the alphabetical material index to 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 nmterials.

1 * perry j h chemical engineers harldbook 4tn ed ].963
2 * mcadams w h heat transmission 3td ed 1954

3 * liquid metals handbook 2nd ed ]952

4 * marks 1 s mechanical engineers handbook 5rh ecl ]95]

5 * fleming p private collection of plastics data ]968

6 * materials engr matl se].ectof issu(:_ ]967

lD
TOPAZ2D 43



- . III II I I I lilllll ' li II I llll " _ii, IIII I I IIII I

Thermal Property Data

(
7 pfeifer h' private collection of materia].s daI:a ]961!

8 * james e proper:ties of chemi.cal exp].os]ves uc_:l ]4592 ]!.]65

9 asre data book

i0 airp].ane a-[.rcond:[tion:[ng eng;.:data ].9,5_?,
ii irlternational critical table,t: ] 926

12 johnson a i. thermal conductivity chalet for gases ]954

].3 hilsenrath j tables of thermal propel:ties of! %]ases nb,'_564 ].955

14 * tipt.on c r jr the reactor handbook 2nd ed vol 1 1.960

15 kuong j f thermal propert.ies of 1.[quids ].9(_3

16 the reactor handbook vol 3 engJ.ne.ering ]963

].7 english transl of handbuch clef:physic 1962

18 hoyt s 1 metal data ]q%"_=,_.,

19 avduyevskiy v s fund.ls of heat transfer in av and __'ktcnglt ].962

20 * touloukian y s thermo.physical prop of high temp solid rnat]s ]967
•,3

21 prelim rept on the prop of .l.ibe mg ai nbs6,.97].959

22 th prop of seld light element: cpds nbs7437 ]962

23 kowalczyk i s thermal cond and its varn with t and p ]95.%

24 _ohnson v j a oompdm of prop of mat.[, at- low [emp nbs ].960

25 janaf thermochemic.al tables

26 kelley k k entropies oe elements and ].notg cpds bm592 1961

27 * weast r c handbook of chemistry and physics 47rh ed 1966

28 * jester m private collection of ].iqu:i.dmeta], propet:ties ]968

29 * wicks c e thermodyn prop of 65 elements bu mines 605 ]963

30 * peters r 1 materials data homographs [[965

31 * thompson b energy content vs temp for d-pu a-pu and u I
32 * kelley k k enthalpy plots dwg k38745 bu m:i..nes584 ].960

33 * kelley k k. bu ro:ines 37]. 1939

34 * ]abet d bmi. final rept on sanl [tasks 309/032a 401/027 ]967

35 _ y-12 data sheets

36 * schauer d weapons matl data book

37 * schorsch r h engineering properties of selected r _.tls ].966

38 * raodern plastics encyclopedia 1968

39 * handbook of molded and extr rubber. goodyear

40 * machine design reference .issue pi.ast-its 1.964

41. * metals handbook 8th. ed ].96]

42 * stull d r thermodynamic properties of the e].ement-s ats 1956

43 * hampel c a rare metals handbook 2nd ed ]96].

44 * moyer j private collection of therma], data 1968

45 * hodge a w prop of high temp tj. al].oys dmic memo 230 ]968
46 * carslaw h jaeger' j conduction of heat in .solids 2hd ed oxfor:d ]959

47 * smithells c j metals reference book 4th ed vol 3 ]967

48 * lynch j f ruderer engr prop of sel ceram mat]s .brn:[.am ce_: soc ].96_

49 * prop of kennametal hard carbide alloys ].963

50 * prop handbook, carbo]_oy etc ge met pr.od ]958

5]. * c].ar'k s p jr handbook of physical constants geol soc ame_:: ].96_.{

52 * stephens d r ma[mo the thermal cond of rock sa].t ucr.].6894-[.:i. ]!)64

, TOPAZ2D



m , ,k, , ' I I II I I I I I II .....

Thermal Property Data

t_'{ ,_. seddon b j phys prop of pu ceramic cpds trg1601 '.1968

54 * storms e k the reft:actory carbides 1967

55 * johnson g cornell r thermal diffusivity mech eng note end78-O].4 .][.]78

5.3 Material Classification System

The material classification sYstem shown below was uscd to assign identification numbers to the materials included in the
compilation, Tile classification of ma.y materials was arbitrary, The range of numbers in each category of materials is sul'-

ficient to include most materials of interest and importance, Many unused numbers remain within each category for mate-

rials which may eventually b- included in the compilation,

i000 elements

i001-1499 solids, liquids

1501-1599 gases
160].-1999 not used

2000 alloys

2001-2099 aluminum alloys

2101-2399 copper alloys

2401-2499 magnesium alloys

2501-2599 nickel, alloys

2601-2699 cobalt alloys

2701-2799 titanium alloys
2801-2999 not used

D 3000 alloys (continued)3001-.3099 iron alloys

3101-3299 steels

3301-3499 super alloys (cr-ni-fe)

3501-3599 beryllium a].ioys

3601-3649 lead, tin, and indium alloys

3651-3679 molybdenum alloys

3681-3699 niobium (columbium) alloys

3701-3749 plutonium alloys

3751-3779 silver alloys

3781-3799 tantalum alloys

3801-3829 tungsten alloys

3831-3859 uranium alloys

3861-3879 zinc alloys

3881-3899 zirconium alloys

3901-3999 miscellaneous alloys

4000 inorganic compounds

4001-4199 oxides (single)

4201-4299 oxides (mixed)

4301-4399 silicates

4401,4499 nitrides

4501-.4599 carbides

4601-4699 borides

4701-4739 beryllides
4741-4"759 sulfides

D 1 ,i
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i[
4761-4769 phosphides
4771-4799 silicides

4801-4899 halides

4901-4949 intermetallics, metalloids

4951-4999 miscellaneous compounds

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 or:ganic composites and natural materials
800]-8499 miscellaneous

8501-8599 woods

8601-8999 not used

9000 miscel] aneous
9001-9099 idealized materials

9101-9999 not used

5.4 Material Properties Quality Code

The dam for each material were chosen as tile best values for those cases in which conflicting or inaccurate data were

found in the literature, The numerical quality indicators are necessarily crude and general, but may be interpreted approx-
imately as lbl lows,

Quality type 0 (or bhmk) - Data was good or no statement was made in dam source regarding its accuracy. No contlicting

data was found in any other data sources. Most data in this category is probably accurate to within 1-2 perce,,, for density,

5-10 percent for heat capacity, and 10-20 Ix_rcent for thermal conductivity,

Quality type 1 - Good data, but heat capacity or thernml conductivity was reported only for a limited teml×'rature range,

The temperature range was extended by extrapolation and the resulting values are 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 similar
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. These estimates were included whenever they appeared to be about as accurate as reported
data I'or similar materials.

II
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Quality type 4- No data could be found in the literature and no accurate estimate could be made, The clata is considered to

be a rough estimate, based, In most cases, on data tbr similar materials,

Quality type 5 - No data could be founct in the literature anct no accurate estimate could be made, A mtntmunl requirement

for inclusion is the availability of at least estimated values of density, heat capacity, and thermal conctuctlvity,

5.5 Material Index

Following is an alphabetical index of materials included in the data base noting the references in which the ctata was t'cmmt

and the quality of the data. The alphanumeric identifier assigned to each material aid in identifying the material ia the data
base, In the cases of the elements and most simple comtxmnds, the atomic or molecular formulae are used, In most cases,

acronyms or mnemonics _u'e used, The classification number is also included ns a further aid in locating the material in the

data base, The quality indicators "dckthck" stand for density, constant heat capacity, cons 'rant thermal conctuctivtty, tem-

perature of transition (or maximum service temperature), latent heat of transition, table o1' heat capacity versus temtxml-
fui'e, and table of thermal conductivity versus temperature, respectively,

abbr. no. material references quality dckthck

absrl 700]. 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

D ac 1426 actinium 20,27,42 340035air 5501 air 1,2,46 0

alkis 7016 alkyd isocyanate foam (density 0.16) 20 2525
_:F.C.

allyl 7021 allyl, cast resins (high heat capacity) 6,38 2200.)D.)

ally2 7022 all.yl, cast resins (low heat capacity) 6,38 2200555

kalum 4972 alum (k2so4.a].2(so4)3.24h2o) (crystal) 1,27 550

b_alf 5212 alumlna brick, fused (a12o3 96) (22 p) 1,20,47 Z330

brall 5214 alumina brick, high (a12o3 53) (20 p) 47 322335

bral2 5215 alumlna brick, high (a12o3 83) (28 p) 47 322335

bral3 5216 alumina brick, high (a12o3 8'2) (22 p) 20 303330

poral 5281 alumlna porcelain, high 20 3005500

al 1001 aluminum 20,1,32,34,27,37,42, 2

al i001 alumlnum +14,47,51 2

alliq 1002 aluminum (liquid) 2,42,47,14,51 0

alal5 2011 aluminum alloy (a184 0, average trtmt) 1,6,14,20,3'7,41,47 20222].2

alal7 20].3 aluminum alloy (a184 0, cast or tempd) 1,6,14,20,37,41,4'7 2022212

alal4 2010 aluminum alloy (a184 0, wrot or annld) 1,6,14,20,37,41,47 20222].2

alal6 2012 aluminum al].oy (al90 0, cast or tempd) 1,6,14,20,37,41,47 20222]2

alal3 2009 aluminum alloy Ia192 0, wrot or annld) 1,6,14,20,3"7,41,47 2022212

alal4 2010 aluminum alloy (a193 0, average trtmt) 1,6,14,20,37,41,47 20222].2

alal5 2011 aluminum alloy (a194 0, cast or tempd) 1,6,14,20,37,41,47 20222].2

alal3 2009 aluminum alloy (a196 0, average trtmt) 1,6,14,20,37,41,47 2022212

alal2 2008 alumlnum alloy (a196 0, wrot or annld) 1,6,14,20,37,41,47 2022212

alal4 2010 aluminum alloy (a196 5, cast or tempd) 1,6,14,20,37,41,47 20222]2

ala!2 2008 aluminum alloy (a198 0, average trtmt) 1,6,14,20,37,4].,47 2022212

P
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(
,!_l,_il_"(IOn iiltunir_tlma.1.].t_V (a.1.!:i{l,!_,tc!n::IL(,r t:c:,i[q:_d)11(5_J.4t2Ol]'/_dl. t4"1 i7027,?,]2.

<li ,'li I ,.00/ ,I I_l,Ii iiCltll <l.I 1.O.'7 (a-l. _)cl 0t (_tVt!:l:_;ICl_ t'. i:t:lnl; ) [ t (is ]'lt 20t 3"7t 4.1.t 11"7 7]O)][',_, l.;;]
i ,-i

,ii,ii I 1 00'/ ,i } I.llni litllII _:l I .I.o 7. (<:ii qg.. , ()# Wiot oi Lqllrl].ll) ] t (gt ] "11 [']() i ;l7t 4;I. i ii./ 7_0 [' ">.'., ,, I _2

i., _.,L<il.,llT' ....,."fl0H ,I ltilll] iltlll'i <'t.1.}O7 (Ci].gq. , ?,# (J<;i_3i: Oi' I:t:_.lilt._d) It f'71|4t 201 -J']# 4].t d'/ ,:,"'1.)$]'''_' ;]

<i.l.,l]. } ;Jt)i)'/ _lI I.lln.iiltllll n.l].oy (7:il..99, {I t C_l,'TiL o.r t-.emt._d) it (4t ;[4t 20r 37, 4].t 4'7 20222,1.2,

rl"Q;-l<i "()0(', ,iitillli. iil.ilfi, _ll.l.o 7 )}0"4,, -__]-t. 4 (dllll_a.lrocl) 7]0t 41. ]1100

{1'/()7_1 "()(l'" ,:i1tllli{ Iltlll/ <1.1..1.o 7 "l O'/ '.5--t; (_ (i:liirlc_l.[c?.d) ?,0t 4] ]00

<i/O]!, "t)O 1. <ii till/ lltllll d[]O 7 "/O'15-t. G (<'.l,<sl:c_cc_:i,vod) 20_ 4,1 300

<i"10 l () ;>.004 ,i 1 tlllll, litllll 7:1]. I. 0 7 "] 0 "7 ..tJ 77"7# '<1] ]4 0 !_

<:l.l,/lil{(I ?.00[t ,.i l. Llllil Ill.llil alloys (a.1. t mg )7,5-5,0) ;lt 4] 2002
"l _ t, " 2,;l...t.,.,'l ]_('JO <'l ]. i_lln.i, liLlll/ _l.l.l. oy,<_ ?.()2.,1-1:4 Oilid ,,4_- 4 (ai') 20,4] 300

I c>}.)<l;: <t 40 I i.llUll_l.ilt.iin f )_l.io,'_[ l.:[cate (l:.ol-_az) (_i-_..ix]._<:t) 2'7 t !$]. ]()._;J!)[)O
"" _;>I. 3 () _)!i51l(,!_,-i(:_ Q30 _iI.i.llfillltllll tTl.tionL_[.[cat:e (tOl._az) (c:-ax]._) <'].'1_.....

7!'7 4 "7 4 t<1 2,50 Cii.ii. ii :14l.;'., <ill.irnirllirll rllt:r:i.de (_.i.l.rl) (tJr.'Lt _i×i.,<3_ .98 (;{) ,,"0t • _ t
.... "_-> '_'7 3_} 47 dB 5;l 202,:ii<,:.:[ ,'l()}fl ,iillm.lrluin o,,-.i<lo (a.l.,,c 3) (tf(;>aln_ d :=' 0,5) ]t20_,.. _ -_ _

<ll(,:.:l.... ,1()1 _.) ,iitlllti. litilrl ()x:i.(le (a1,2,,3) (tTo<:lm_ cl = ]. , 9) ]._2Ot2'7_32 _ 41 _ 48t51.... ;;'OO
. . 5 .1 20 O<ilo'.;,l ,It) 12 <lltiiliilitllll o,xj.cio (a].,?o3) (po].TxL<:l.1. 100 d) ]._20t27_32td'/_dll t

<lt(,:.:l, 4014 ,_luiiiirium o,,:Ldc,. (,-_-1].2,o3) (l._C:.l.y:,'l:.a]._ ..:, 20 2"7 32 4"1 48 51 ,,"00
• "_0 2 '7 32 d'l 4B _;,71 7702..ii (,:.::_ ii t) 1(:; <:ii i.llni, rluHi o>: ide (a.L;.]o3) (_:i. ng;le ×t.a.l.) 1 _,, _ _ t _ _ -

,.i I ¢ r-] h,11 "',. ,711titlii, riulll (>,xi dc; + c!l: (a].2o3 _.,_'7__ (: r "/V ) 7}0 _ d 8 30 2 !73O

,iii:Ii} !,'t13 _lltllnl. rltlfrl c)Ei.cl(:?-t, cl (c'l][_20] "70 t cii 30) ;._0,4{I 74() _,It} [} ._

,ili_l,_i} 4 '_,} ,.'" <!l.ltirni ritiln ,<-_;i1ical:.o (<:_i.l.2o3, <3:[o_.._>)(or'i:ho) ;7'.0t27_ 4"7t 5] ,.'>ObOb
'" 2"1 4'7 51 bOOtiT(iii :I 41 'I ,:lltiln[litlrll ,<gi ] .it!dEC.' (LI 1.2oB, ,<_io2) (Lr.Lc].) ,'.Oi _

Imil 1 <| ;_[(i _iit.ilnJ. litillt ,<_i l.['d_il-C_ (},_TlJ__O3,[,]_i"_ ''> It<.) (lOOd) 770,21_4"7_48t51. bOO

,illl I "l._iO 71tilt) l.'[(.':i tllll 7>.0l _2.'7 7_4[,_{_t) l$ II
liliI :| {4_t1 7ili'lM/Oli ia (li}'i3) (gLi[4) ] _ [,'.''/ _ 4"1 O

_" 500iitit 1(:l 4 ,HO 7:iiliI/IOil:[rTI (lib3) (].:[qu.l. cl Llridoi:' l)t_eJ,sstir:e) :1,2"1_ 4"7

lih,li,i zl H} ;'. _imlrlori;Lt.im brom].cle (nh4b__) (pr.<3c{ 8 kb) 2"7_ d'7 300630

l_ll,t('t 4Ri,l _illtl(iC>ll].l.llll ¢ti.[or.'].do (rih4¢.i.) (p.r.',sd {J kb) ?,'7+4"7 10

7ill(i I c 4 4;."oi..... 7iii,TJ1.(?] t_.(-_(liEi.7}O _-t].">"3c> , 4f_]O2.... , 4h2o) (x,t:_l]) 2,'1, _'_).`. 3() !SS!) !$.

71ii(l<:.i.[ ,'l .;I.I;_ 7iii(l<Ti.[t.i.<j[l;o (_.1]-;]o3 . ,.<3.[-)'_c<-.) (ort;ho xta].) 20,27,51 20b05
' "_"I 0

:;b.li.q 100l <lilt:imo)fly (].]qLl:[d) :1._4"1_42t2'7_20_ 11.4 0

:-',bl:._.:_c'.4q17, {ilil;.[lilC)ll 7 i-.(-_]_].tii:']dt_., (_b2Ee.3) (dpi._ n (:lr.') 20t27 30055!_

:Jbt:(>FJ 4912 L:llit il-iic, ny Lel. LurJ.de (<_362te3) (po.l.yxt:,n].) 20t2"1 300!$5!9

,'i i <.]Ti::J 1.'.60]. _ir(tc)ll (qa<<l) 2'7,2,42,4.1. O

,!i'._ ]',])08 <ir.<_c!!ri]c..;_ 9r'e7 ]_27_471.,42 40005
l I",l_t._,:.: 4_)]4 ,:ir:--_orli. c Eel.li.irJ.c_te (as2te3) (v z,orie mi. ii;) ,:,"0 3 3 ().5!i .) ._

71tr 1 .41[_7 :i;-_l i i...i ne 42 771743335

brt<,l. /<;01.. I)arat.o.l h,e. (t:nl: 26, ba rl:i.l:r:at-.e 76) 8 .,_.....,..;,

77,771 ] ;>.4 ] i:,EI I" i UITI 2 0 I 2 "7 # 2 _ t 4 ['] Itl 3 /t 0 0 0 [)

t>,711)6 <16].2 bairi urn bo l: ]. c:|(:! (b_:i}::>t:j) '2.'7_Li8 :_oort:'5.).>..
2 ">"l 57[ 30 07773Obal7 4fTlG t:,_.ti:_i,clrrl t:.I.uoi.:ide (t.)a£2) (,s:i.ng].e crysi:a].) 20,<. ,

t..,an<.)_ 4<:)b2 t)_lril.lln ni.l;.raLe (be_,(rio]) 2) (ptsc[ 8 kS) ]._21 300050
_) " t- ii, l'

b,i:i,:>'.t. ,1<:.t!)_}barium L_u.l.17at:e (ba._o4) (cl.'y,.st:a.l) ,-,1_ .._] 30().J._O

t,<:tt:{. <', Q2];_ l>_:li.{tirrl l.Ll.<Tliii.lt:.o (bao,t::io2) (,<J[riLored) 20, _,]'7, 48 .SO0

t.,<itii ,t"1"...... t,_l:ii.l_n t:il:ariai.e (bao Ei.c,..)>'_ (].00 d) 20_2"7_4B 5()O
;:7'1 4 I1 5,00i,,::lt ir[i ,ID'.I 4 i>_.ir.i i.lrrl l i i.<:iiial:(:; (b<_o. ii.ii c),..'_) (-i-mri_ l-lh OX;;) 2C)# .
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'l'ilerma I l'rolwrly I J_ll¢_

bk 14,10 b{_rk<,lJum 2/ ;144',',', _,

, , ;' " !, 1 _"()_,()"bcry.t 4318 bt_ryl (3bepo nl.2,u3 fi_t,o;',) O_ /,

bebeo 5420 l,_l:,ryl..l:i._Im-rbe:c) (l:)erboo 0,[,-.I,'I) '0 _ _()ll

be+9 6a -_v , ,.-_011l_e_yl.li,um a.l.,Loy(beD6 5) (a,'_1'_:_cc::Ivc,cl) ,0 _11_I

bL-:.,g611_';_02ber_/L.lium aillov (be96,5) (ar_r_ua.l.u(1) ',I() _,I)¢_ _I

be98a 350"_ Ix:ryl.li.um al.lo.7 (be98,5) (a:_ l(:,ee_:ivud) 20 _0_+I

bc,98h 350.:Ibt_,ryI.li,um al.l.o7 (be98,5) (nnnoal.t:-_d) 20 _0_ __I

bc,995 3!505 be.ryl,litun al.i.oy (b¢:99,5) 20 _()._,{l',

beryl 4Z'_l._+be_:.vl..l.iumal.umino__i..l.i.c.at.c,(l,erTI.) ?.(),_"1,'_i _i'.(}',(};!
_"'_ 5 2 ' " ;' ,i/ ,i.!;'(/() '"I.e,..('. 4 :1 bet:y].l..Luln ca_:b.tch:: (be, dc.) (hF' (:,t t_t:) I,'1,;'.0, ._t, ....

c".uber 2].8]. berylli, urn cc_ppc-r (cu bal, b(:_. 0, 3t1-0. 55) I _,_1

c_.uboh ,21.8;-: bery.L.lium copper (cu ba.I., be:l, 'l.-i, 9) I , ti, 41 ;i_ _',

b,:_3n2 ,14:14 bc, ryl..l.:Lum _:it. ri.de (be3n2) (I.:,r,_d 3, ,t kb) 20, 4'/ ',

beo:.:F, 402,1 bc, ry.l.l.ium (_x:icle (boo) ('_6 pc'. den:+) 14_2.(.),;t'/,:'++,,'/).,4,1, tl

I+eOXF_ 40,14 be_'y.tli,um (+,,:Jde(b_.,o) ('16 pc (:ic,.n:_) _4 /,4H,_.,I 0
'2,02I _i; 'I_ ,I,i i)beo ,1022 bc-.,ryt..l.iumoxide (be,o) (U6 pc c-t_.i_n:;) 14+ , + , , ,

51 ()beo 4022 b(-!,ry.l,liuiilox.ich::(beo) (96 pc (:It:_ri:_) -I,'I'I_4tl,

be(A:_e !_,11.4beryI.I_Lum (.w_:i.de+ be (b_:o, be 3-.12) 20 ',',()0

beornc_ 5416 beryl.li, urn ox:i.de + be -r rno (t:)c_ /, mo '1) 20 ',',()1

bco__:_ 54].(Ibe _y t.l.i_tun ox:ide-r be I..,_:i. 20 _O',',`iO

po_'be .._,."80 bery 1.l.i. un_ oxi.do pc)r:c:'.elai,r_.. 48] 1 20 _()',!, ,II)
i:_,t4t-,o(t 4320 l.>eta--spodurner_c:, (J.i.2o,aI.2o3,4._i.c,+)-)"' (I.t:,t) ;tC), 21,!:,I ()',',',()

I l>.i ]0]6 l_:i;_mut:h 2 I ;-t'l_I_ 41 ,'I"41 ()

,l l , l I I

L,iI.i.qI0I / bi :._mut.h (I.:i.qttid) :l,t"I,:;:l,4 I,,II t}

b.i.t.e[ 4!:)1.6 b.i,'_mut-t_ t-_c,.lllur.ide (bi2t.e3-p) ([_l.altc, (lr) ;;'.0,4/ ;'"()',.'.;'

b:i.t:e:_; z193._] t>i.::_mtlt.t_ l:.c.-.,l..luride :_uJl:.ide, (i+i2t.c_2_+) 20 ,I_(l!,_.,',()
-_'" .. m,,+,_.i.2 :l:'_ 41, 4H ()Oil',tillzrb2z 5498 borJ.dc,,z cermet (ztI....8I-FI, ......

zrb21:) 5496 boro.lit.o I01. ce.truer: (zrb2 93-96, b 4.-I) 4I,,I_ ",0!,
" "" _0 4' ,1,I ,'Iii '()_ _/,,boror', 1.'_66 i>oror_ /.(),,. 1, , , ,+ . . _, . _. ,.

_ - ,', ;'.1 4_t '0()','.' Oilb4c--d 45]4 I>O_:or_ carbi.dc_ (b4c) _det_,_,(_) 20, , . ,

b4C-l:) 45.1.5 l.>orc,_carl_ide (b4c) (poreu.'_) 20, ;.:I,,IU "O(>;:',IlO

• 2/ i_6 4I 4H +.I)0bn 4416 bo_c)_ .r_:it:.r:i.de(bn) (r_e.rppr axi.::_,(.)5d) 20, , , , .

bnF_pa 44'1.8boron r_.[t:.t:i.ch:-,(bn) (l.',r,*_axi.:_, 94 d) 20,2I, ',I(,4],,IU *,(.lI)

bnac 4424 boron r_i.t:.:r_.de (bn 80, c 20) (pr:--_ (_|>: i,,_+) ;:() )|J()() _I
", " 4 ", "'" 2Is,ncx,.. 420 boror_ rtJ. l:.rJ.de (bn 9"1, t.n_.o3 ) (perp p) 20 ,',()l)

bnoxp 4422 borc._n nitride (bn 9"1, bn2c,3 2) (pr::_ ax) .710 ,!,t)()

sib4 46:1.4 boron silt i.c:ide (b4s:i) 2/, 4t_ _()t)', _0

bra_tm 2]0:1. bras_s, alurn:i, nt_m (cu16, zn22, a.l. 2.) I "',',
2 ' 41 4t, _,(1()brc':ar 2105 bra:_._, carCr:i.dge (ct.t'/O_ zn30) I, ,,:(), ,

br'pbl 21I.:I. b_ra.._:_, leaded 6,41 .!,t:,'.!,

brmum 2].:1.6 bras,s, munL'z metal. 1,,t1. ','_',',

brrdc 2]2] brass, red, ca,'st:. (cu[35_ zn5, pbS, .qr_.3) 1, 41 ¢',t,!,

brr:dw 212.2 brass, red, v;_ought. (ct.18 _..), zn].5) 1,41. 2 (')!, ') ,,
"' 41 "'' hbrt:.in 21"6 brass,,:, t:.i n (nava.l. atnci acLrn:i,rally) :1, ,.. , ,

brye.l 2].3] bra':_s, yellow (cu65, zn35) I, (i,,ll ',_,',
" 2/ 41 '," ,I()v --, b 1::i.c k,b_':.i.cz: ._,.32 c.:l_rome (c.'r2c,3 .3_.) I ,

brcrrn ..S"'34._.brick, chrome magr_e,s:i.t-c.: (_e.e r:eIi 47) .5',0_41 ,I ¢()
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(
_li,!lt{L !_'d,l(; t,l:{c_kt (l{at._Dmil_!eoUn L,nl:t.h (ac!el: ,'_t:1:,'_l:.a) 4 305530

(l_al'l_ b;249 I,rt.C_k_ d[_lt:_ml_L_:_:_,,.;_u_lu,_Lrt:ll (ll.igh burn) Li 30553{I

di,:ll.m !i;2,111 I,z lc. kt d.J.al;e,ma<'.uc_tl::l (:illt;ll ('ln(_ld(_.dt l_l"d) Li 3().55)ttl

_li_ltl:, 5247 I>lic:kt d.lal._mi_lcl:,c>u:] onrl;h (prl..l ,_trai:.a) 4 30b!i30

q.liilt;l t.;,!)) t,l.',i(.::kt (li.(IL()IliilCl(7()LllJ _!_ill:tll (uno t:o 1].O0) '1 30.%530

_Li_LL !,;".50 l)ri.c'.k_ cli. alc,trl<-_c_(:,c_Ll:_L,_-irth (u:-_c._ t:o B5Oe) 4 305530

l-,ri¢:l: 5;_',]4 I,l:i._:k_ .lli. ro(l c,,il:l:.)oli 1._20_]'/_42_4'7 550%

l,i i l:i b;".(;?, t_rit:k_ tlo_:',t:ertt:.o (In(lc, 58 ::_i._fi 38) (flOp) 20_Li'/ 335
.,-)

),r,_llt! .....%"1 "_' I.',_'i<'k_ l!tl:.;,2d al.urnilia (n.l?.o3 ()6) (ft"),, pi ]t,.O_4'/ 2330

ll, ii:'_i b2!)4 brlc:k, Ilnr(l [:[rod :_.l.l l.c:a (:_.i.o2 94-95) rio 330

t,l+L|ll !);/lrl_'l brlt:k, tli. CJh a.lutn{na (a.1.2o3 hB) (20 p) 4"7 3fi2.33!_

t,Fal, 3 !};]16 l,rit:kt tliclti _lltllfl.]ll_I (_t].;_.()]g *J'/) ("",.c, p) ._]0 3():_][_0

t,tikt, .....':':'1!;!, hfir:kt kno.li.lt i[lnulnt, incf (el .... 0 '30) ].t'_O S!5710

I,rik_l '-,2.ti4 t,iic!kt k_to.l:[rl .irl:_ul.<it.irlCl (el, := 0.43) It_O !)!,10

. . "0 ft'/ 4"1 Li8 3:_0ill;l(:It/l_ %,'.(_'! I,ri_._k, lll,;iC.lliO:_.tl(-.! IlliCit) t]']) ].1_, t t I

Itlii(:lIl,Ti !)_!(i1] t,i i(:'.k_ {IW;iCIIIt:!lt i l..Et LI (lll(JO c)O) ('1 Li , !5 p) ].t _0t _<_'71ll']141.1 7_tilO

. . . ,. ;7"/ 4"/ ,48 "_,30ll/<rltllllJ l','i({,Ct i'I i(!kl lllil(:lll(!_i;il.(:_' t'l 9_3) (;}_'_',.{; l-)) [/ 201 l t
I

' . ""I 47 48 ?,'_0ll",{iqFl(: !),;'1(1 t)rle_.kl lilTlCllit_,<lit(-;! (! tit:i) (l'/,l} l.)) ].t20I,, t l

I'11;1(]'I1"-I!7,i_(;(; t_i i('.kt lih'll'%Jll('ltlte ,<Jl:Jal.1 l'C',<J (Iii(70 8q) ] t 2012"1_ 4"1_ 48 335

})lillIlll !;_;':l_'t i>lic'kl II/JIFlt)lllyt i'no(:l[tlln 1.#2. tfi'/t"t6 7]O ,?.{J __;7,b

t,l i fm ".,7:',{1 i,t ic_k, tni<li-_,>l.ii:i t ireml, a 7 .l_4"1 3300!_30

t,i i fli !,'"!;Pl l_i i0:k, Ii(>rln(ll t:.iloc'.l_;it/ (77] [,) 4"7 53!> _I''_

t,li;.li i,"<lI; .t,i:i(:kl ,<._til i(:c,(,tl:!t (.<_io,7 III) a.l.?.o3 9) (25[:)) 4"/ ;t;:t!7_ lt
i,ril:_ f:,;l_">r) l;l.i<:k_ :ti.]i.('_t-.,(:>li,<.l f l, l:t:(!l,_l 7 (;}3 p) 4'/ !$)1!i
l,ri::ik !.->drill l,i"i<_k_ :til l. im,ll-iil, c., (7].',! pc! l:)()roni, t.y') 20 300!i30

"'l i i'tOt,l{_l,<l _,,'..',1 l,l i_'.k_.<li,,ll-.>iliz(.,d ci_).lc,mii. o (','." P) ]147

vl:>l, riIi 4_iHt ', t,l ["k_ VOl:lrl.i Otll i i:.t) ?.0 :_O!__!)!DO

t :' I" (7 _'i _ i I !r' '1 (") t,r_.>lnili(:: (q,!l.<J) ">'7 "[ LiT] 0a. I I

L;r<,li,: _,".1 4l t,r_,li;:(} (_:kl/!), :lll.7?[i) '_1.I fi iTlO!.)_!lli!i

i.,l(,,_il ;!14t;; t,r<,_lzol ,::I]l.imiliUlll (CLI[J_-_! _:lltJ) ]_6141. 2000555

i)l;,:,fll _.}ll.,] t.,.r{)liEt, t <:il(.'.lli t:{JCLtir:/-ll ]I 41 23005!$5
s

[:1 Li(fill 7'.1 !)f_ t.)l;(.,li7,{._'t COIIIIIIOI:L'.i.i:i.I 1. I _']l 3lll Ill. !:_!)!)

t,rornll ,Jl (_1 i,i:,:)llX._, rn_ill(:l,_lrio,<.lo "| _ 4]. !.)!7!]

l.,r(:,l.:,ti ;.'.ll]O i:,i{,rize, l:,ho:s[;>ti(._,i: l.O F_ore.:orlL. 1,41. 5555

t,r,l,l 7:1 (it.t t:,r.+:,nzc:,l t._tic_:;tptier ] , ;'}5 l.)c-;rc_c!rll; 6141 h.b5

tJi_}Fml 711(;1 t}rc>i'iEl::_ l)l'iO:.l[;Jti(:,l ES [;JOi:CTC!r/ t f._!Li1. !)f)!:_

i,r_._i,ll 2'.71 i:,r',,_IZel:iil.]c:cill,ili.gh 71.16,4I !i50

l.,i::<:{ 1 {.'l 77] t:,i:orlzol ::_i..l L¢.:_Jtl¢ LoW ] , 6, 4'1 !.,5!:, :

t:)i:.;riti .71Ilr, t.,i:orlx.c, I i.iii (¢.'.il_t)_ tii.qh ;lc.'.aducl 61 41 7".35!)!$

t:)t:viri l ;]171 l,rc.,rizot t.i. li ((:_1:3I:) t lO,_i(;lcT(:l 6 {ti)!7!$

t,Ll a (: i: l 0 ;".C t, t.It: a<1i e Ile - _l<:r 'i' .1.<,rl .i t: r i..l e _.t..lbb(2 r 4 c ;] 0 ijb r l. . .) .)

t,Lll:yr "1(.)31 btll:.yl l:' Ll b t;>(2 l 6t 7.9 {:Jf$!)

2"7 41 4"7 0('<i 1 (J't 1 {._711;{ltl:i./_1l{l 21 ]1.'Jft142, 43_ t I

(:ell i.({ '104;I (:;:leh'llit.IllI (1 i.qu.i<l) 21 ) , 37.'. 42 47:1 77"/ 41_ 4"7 0' l I t t l

c::l¢:C_l> 4{i51 _:_llc:.it:o (_;:_:1(:'::,3) (C:l'y:_ta.l) Ct.: ax:L,':i) I.I;'.'/,E:>I. 0

e:.,-l_:_::.'_,19!:,tl .<:;ilc'.ii:c_ (c.'<tif:r)t) ((_i:7:.:It._il) (_i a×i.;!i) lt;.7"/_f.i;l 0
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17wrmal I'roln,r/y /)ata

ca 1306 oa.Ici.urn 2,'/, lr 42., 43, 4] !,

cab6 4616 ca.l.cl.umborlcLe. (cab6) ,Y/,48 _00!,!,!-,

2'I '51 0caccp 4_95"Ica.I.clurncarbonat.e (caco3) (cal.c:i.t:u)(c) i, ,

cat:cs 4958 ca.l.c:tumc:t.arboI_at.e(caco3) (ca].c:L.te) (a) :l.t,;I," !,] 0

ctacol_ 4956 ea].ci.tuneark)ov',ak.e(cac'.o3) (nat:.ura.I.) ],2.I,5I. '_.

ca[2.a 4820..c.a.L.c_i.umI::'luo.r:IcLe(aaf:2) (m.i.nev:a.lac]gr) 1,20, P.I,4'I,!,I "0',

cal!:..'.481.8 ca].c'._tlilll:.luor.i_cI_:._(caI!P.) (s:l.ng].o xt:.aI_) 1,2.0, , ,2.'I4'I 5] 2.00

cIo]om 4960 ca.LciLlm rnaqnts,_:L.umca rboliate (c!afflq(:.?o6)It:']'/l-.hi. "' )!_ 'i.... C I

""I 4'I 48 hi 2()0cao 4026 cal.c:.iumox:l.cle(eao) (1)r_,s,,_ecL191 duns) ],20,,. , , ,..
• "_) 2. "';,0el) ] ,.( I 4'i 48 ,'.00caopp 4028 cal.cl.um oxi.cle Ce'ao) (l._ac.ke.d pwd, .. _ , , ,

gypsm 49(;2. calcium sull2att_: dihyclrat:e (caso4,,th2o) ],2"l,b] !i'._b

catit 4216 ca].cium titanate (eao rio2) 20,2'1,48,. 51 E,0 0

c[ :1.443 cali[or, riium 4,'l 4 !iSb!_

c:i:Lmor 10"11 caFboll, amorphous ((:arborl stock) 27,] 2.",..

20 2'/ !,(/0ccjernl 1061 carbonl c:l.Lamc_rldqem qual:[ty l:yl:)e]. I,

. "' 20 ?,1 _2, 4? 51 "',._0000; _.c:clraf 1066 carbon, graphito d,,typ:Lcak k) 1,,'.t , ,.- , .,

br.i.c.:f: 52.24 carbon br:i.ckr [irecl ].,20,'2.'1142.,4I !-,[_()b

c:o2 ,I02"I car:bolt cliox.i.de 1,2,?.'I 0

cucja,q 4029 carbon monox.[d¢, ],fi/ 300030

cela2 7037 co.].l.u].ose acetate (h:iglt k) 6,38 2055!,

ce].al '/036 ce.L].ulose acetate (low k) (-;,B8 "_0';''.... ) .*

ceab2 7042. ce.l.].ul.ose acetate butyrate (hi.gh k) 6,38 2.;:!,',' '-. • .) :l

ceabl 7041 ce.l.].ulos_ acetate butyrate (low k) 6,38 ;:;':bE,[,!,

cc_n:ip "1046 ce].].u:l.os[, nitrat.{:_ (pyroxyli. rl) 6, 38 :.I00'''

. .1,)

cept:l "lO.q.l ce.l]ul.ose l)roprio[late (Low k) 6, 38 ;t?.!i'). '.),'

,"....._:'.p r 2 "10"),." c (-:.1.1.U:1o s e p t:"o p r i o lt a t:c: (h i g t i k ) (;, 38 ;: '" 5 ' ' '¢, , ).) )

c e t. _a '7056 ce ]. ]. u ].o s ce I:.r .i.a c o t a t:.e 3 _] !, !_!_!_

c(::, '1:{!)l:; c.@l::i,ttlll 4] , , , .?.'/ 2.0 42. :702(3!;

(_el)6 4626 cerium boricle (eeb6) (99,0 pc ch:n,_._{:,) 48 _(}O!_!i'_
?,0 4 '/ 20c:ec.,2 40:30 c:er.i, tmt ox.i.cte (c_:o2) (F,r.::_<:l, srll. rcl, 86 d) 1, ,

cte:._ 41,12 corium su.liPide (c:es) 20, 48 ;.:2!,0[,
• el

c::t::_.s3 4744 c::er:lum su:l. lfJ.de (ct-_2s3) 20, 48 20!)I '

c'.s 1.2,31 cesium ].,1.4_ , , . , ., . .. 2"I ::8 ]2 4'_ 4I 400()',

cs:li.c:[ :12I" 2.I ;t_ "_,24_ 4I ;';'..... ¢;esi. um (l:i. quicl) I'i, , , , , . .

clia].k 6018 cha.lk (av prop) 1,46 ',!!,!:,b_._

c:l.qas :1506 (.'t_lorirlu (gels) 2./, 1,42,2. I1
• 2I ',!;()(:'_al.m ,197:3 (:'.t_romo al.urn (c:r2(so4)3,k2so4,2,41t2o) 7l,

b_:i.cr 52.32 (:hrom{:, br.ick (cr2.o3 32) :1,2./,41 '':_,.,._0

t,rcrm b234 c:t_r:{,rao magnes_ite br:i.c:k (set!:, t'{_l. 41) 2.0,4/ _._(1

c'.I t :i.s a 33:12 c tt r.o rl_, - I l .i (: k t: 1 - i. r o _t s u l:_C.:t a l ] c)ys (; !, !) !

(::r l 201 c:h r(md um 2.0, 1 , 2:/, _ 2., et_"_, 42 (1

clt(.'_ti ..42,:"_" ' (:htcml:lure c:art:_rcle' r _ti ((:r (x)c(y) , _ti) 411 '"(]0()'.,!_!,
ctlc!tll7 ;).183 ctlromi, um ( (:)l)t_{2i:' (CLI ba.l., c:rO, b) 6, 20, 41 2 _ _0

('rn 442.6 ctlr(,mium rli. l.'riclc.t (c:rlt) (pr._¢:l, 100 F,(:' d) 2'/, 4"/, 4_ E,O!_

ct2. n 44;:8 c_ttrcm',.i.um _:it.ri.de (c't?.r_) (pr,'_<I, t(]O <:1) 2'/, 47,4}.1 ;'00!_0!;
"_ 2 2'/ 48 ',0()r:!rsi,.4II "_(.'l_rom:ium,'_i.:l:i.u:i.de({'.rs:i:.1) O, ,_L

2/ 1 _2, 4:_ _t) 4 l 0c:c_ ]046 (.:ot:)a.l.l 2.0, . , ,. , , .., ,
c (_ :10et6 c:,)l it .l l:. -t 4 2, 0
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Th erm(fl I'rolwrl.v I)¢ti¢1

(
<+,Ii_,l'. ,:.(,"I" +:+,l,,itl ,ii +>7 lt+.,....1()4 _9 20 7,[{00

20 4 ] 3 [ 0+' ,ll; I ',J+,I"l _',+I+,tlt ,_.I ,+y Ii:;-".;] (a:; c:a:.;l) I,]4, ,
'+() 4] ;3;1.0<:+'+It2,,i i:(;I +, <',,l.,tl I +tl ,:+',+,'li:i-,,:l (,:l(l+.:'+l) l t ] 4+ '.. ,

('<,I'_23+_.i+;)i,_+_,I>,II +_I ++y i+:+'-'+'i+ ]4+20 303330

,:::(,i_2.'?, 2i, tk+ +'.,+,+,+,I ,,I +'7 If:+-',:'.!+ (l-(,O!,) ('_,,'r<>u(]hL) ],]4t41 330
;t 20 307; 7+'10+'oh;.'.l (,,.'.(+ <",_,I,<.__ ,tl ,,'/ Ii:',--,':/ (,+x:', (:a::-_t.) 114, .....
jp " , , ,i+0 33333'3<'t.,tlT, 0 +,,.:': _+,1 ,'t I tl I( y tt::.--itO ('1;:2-"1.9) Ca:+ c<+t,qt.) ii4,
, , 20 -'1] ..{007,30_:<,llil '(,L2:,1 t'+,t,,I t tl _,t/ IJ:;"-_l (X-40) (,qs cast:) ].l]4t t

(',:+It)_(, "t+"'(, ¢':,I,,i t. ,ii +,7 Ii': ....+((c,.t::.:I) l.t]"l,20 33,3

...._, ),i I>, "¢,,IH +:.,t,L + ;tl +?' i_:,:;.:;,.+l+ q--"_2 d() 3()B3]0

+'<,ii', _i(,_I+ +'+t,a I ,_I +y ).--I!,70 20 33]33:30

,]+( +__[I _+I+ _'+'__Im+'¢,i,<t t t ,ft +?' k--""l"I'J,. I4 33P.'_,'_.['].?,'......
" , +'0 4 ] 330<:,,mlt "<_, ,::+++,,Ii.+ ,tl ,,/ ntl.tll:imc'I (x't-l!)b) (l(Jw c) 'l.,t+4,,,. ,

++'_.,IItlm++,+,4 ,_++,t,,_l+ ,tr ,?'I:utllintt,I.(t_-t!i+:.... ) (,,.+rotigl+l: l, ] 4,, 20+, 411 330

.... :;'i,<_ "(,+,+I ,:,,1,,_1_ al ,y +,-.5_0 (w1+,uqht) '+14+4l 330

([.''_:'_t_I r''1t ' 'I _) ' '' '+''ii + +.t! 'Y :+++'+t+I (' (Wr<.'tl(Jhl) 71.+ ] 4+ 20+ 411. 330

."_,k,' ,i+, '(;"l" ,',+t,+tt t _i ,',/ v-+'_(, (Wt_,ttclI£1) 4]. :}3:._13:}:+

{ ' (') _'_ ' ' :J 'L :' : (' 1[I 'l ,.: ,l ,,.t lt ,+Ii "V WJ --',;'. ;.".0 [_['I+['{[_,){[+{0

+',,','+bCl '_,"1 _, ,',+1,+_11 +it <,',I ',qi .... >',} (_'t + c'.+Jated saltt[:,.l.(.,) 20 3+;_,3330
' " 5!.+' _+'t+ i,.>:.: "1 1¢+,('¢ Ii/Iii, rli,"k+ , +,xi<h, (,l+i<,,,t>. ,l(';_ti.+> +811++ 20+27 33(). .>.>

_',,I,,,;,: +II) _.'l <:+,l,,ll! ,,:.:i_.t,, i_'+'.... ) d0,2'7_47,48 2()05

_.'_,:: .'I'1/4,.+,.,i+,_l.l;i li+'i,h' ("_,:;) ?(),,4_I ':_05%_.._.._'

Ilt,l aw 't,,,_lt :" ,l.,mt _lIl,.._l l_,',;: (_,t,(,t,t:a2!,_,w]O_zrO,_,_ 7'.0 37,00 j
llI,wln_,';I,!_,'l'..l.:,l(il._I_,_ l,,y (':'I_$()tW] 5, lfm/5) _'.() igT,00. .

_I,_i/. '_,i_.' '.i ,lid _ ,_ I:,V ((:I,,_I5I+il() zr!:,) ;_0 3300

,'ml,.-_,]',I).:',..t!tt,+,..: i..I_i,.-i +I,(,, (r,'I:<(";Ort.l_I.40 8 .,_t_.>__,

' " ' , . ' 2 20 21 46 265:+,5:,i ,II( li , +l() li I/'t +..+ + tt<h,r I t ,, t t

',,til;,+' ,i-:,I ! .:...It_'_+'_ +.', I <:lilt ;'/t,i_..II_t+ ] ,2,20,2"/,46. ,.._.t:i.:_O
' ' ' [,' "'0 2"1 46 ;!b':3+i+'+,1_(':i 41 Ii: i,'l, 1 ,: ('iii{: (1--;:-'4 mix) l, ¢,, t ,, , , , .J

'_:.,Itl,'l ,i':'I;: "+t,,'t+,t++. + 11..I ,'I_y ].,2,+5+0,2"1+4f.; ,:.'+"+!:]3 b_>

, • , 3" 34 37 42. 0u I)!, t _,t,l, i ;}0,],2"/,..,'._ , , t

'u ()_, t " +t'_".`_ t 4"1 0

(,l_,,qq+ '1_1 ' ,[,!,.,_ _ ,,,/i,,_llt_t (_,It.,, ,:Itri:.,, t:c,O,_. , Id .....l 41. 7,ri_ _:

c:,_t:,o_ ;-'.1!+,1 ,.', ,I ,! ,, ' r ,:_ I,,,/ (_'_1 t,;_l , t,_::' (.)._8-'C). 5[,) ]. ]3]

('l.lt,t'I_ "li';',, "',l,!,+t, ,t 1 .':,' (<'1_. t,al, t,(_ ] . '/+-l . O) 1,6,41 233".._
' , . " .... "0 4"1 213 [.3(]++l|_';iI_" i';l !! _ ,[,I'+'_ 1 l '7 (('11 t):ll _ c:rO,.t.:. ,) 6t,. ¢

:'_ll:.,t", /.,:_. '. ,;,,._,, + _ 1,,7 { '_i,_t), /,i30) ].,6,,4]. _.:'._:'"'.3.).)

':_l,rI '"'.l;' 'I:" t ,t t',y (<'_i<_(),. t_i 10) ]._6,41 "+__ , + L. .) ) )

,"_<_11 ;t_:(Jl "t'l" r +l ],,,/ (_'tlg').4_ dl(),;_ t zl.(),'_l'/) 'ZO i__()J,_{i_]
. -, e '!; 5 2 714 4] 41 3]I/_i,',,[_ ;.:',+)+, ,.:,l+_,, + ._ ' ,,y (,_.,;I +_:_t a/_ (::t.l.:, , ni4 ) I, , , ,

+..!ll!t.l[l ,i _)+ _.,. %t)i ,,, :',,}>!,+ + t l+,y I'n+_lltl;tl_il_ [{'{0 .... _u

" " "' : , ' -- 2 6 411 4'/ "_":';:'.,'." '+5+:,lilt] ', ]?{ :. ",I. !..... -_ i '7 ,'ii :!':+.'1 :.;i tv(+t (rii lO 20) ], , , + ..... _ ....

',let"Ii ;'l}+,i, _,},}+, t '1 ltil_1 Itt_If'l c_ I ( ¢, ' _ . 1 (_} _ > , Zr_b) .1,4] 5'.i5

,_.:,1' 4;-;;.'(I <:,,I,I',_ _ I t t_iltt'!t ,'-:i,l_' (q(;('u<,.4li(_) 20,2"/ "3305!)!_0
' ' 20 2/ 4"/ 5] 20(}"" +'(]_](I, i{]()'_, ,,+!,t,, _ :.:i {++ (('11,.,) (t_..ll(,l itr,) 7]., _, , ,+ ' , . ,. L. ,% g+
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Thermal Property Data

P
cuso4 496'6 copper sulfate (cuso4) (crystal) 27 550

bluer 496'7 copper sulfate hydrate (cuso4.Sh2o) 1,27,51 555

cordr 4322 cordierite (2mgo.2a12o3.5sio2) 20,51 55]0

corkg 8514 cork, ground 2,46 5555

corkr 8515 cork, ground, regranulated 2,46 5555

cupr3 2203 cupronickel. _(cu70, ni30) 1,6,4_. 2555

cuprl 2202 cupronickel (cu90, nilO) 1,6,41. 2555

cm 1446 curium 20, 27 444555'5

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) 2"7,51 3305530

dapon 7061 diallyl phthalate (dapon) 35 2025555

diata 5246 diatomaceous earth brick (accr strata) 4 305530

diath 52._9 diatomaceous earth brick (hi.gh burn) 4 305530

diatm 5248 diatomaceous earth brick (molded, frd) 4 305530

diatp 5247 diatomaceous earth brick (prll strata) 4 305530

diatt 5251 diatomaceous earth brick (use to llOOc) 4 3055[.{0

diatl 5250 diatomaceous earth brick (use to 850c) 4 305530

dolom 4960 dolornite (camg(co3)2) (avg prop) 1,2"7,51. 20555

brids 5254 dolomite brick, stabilized (22 p) 1,47 530

dy 139]. dysp_.osium _I, 2"7,20, 42 35

D brief 5256 egyptian fire brick (sio2 64-71) 20 2% °_c:_:

es 1449 eJnsteini_im 444:5!:)5

epcrl 7066 epoxyl der 332 (c) , hysol 6000-op (k) 6,20,38 2220505

epgfm 7071 epoxy, glass fiber fJ.lled (molded) 20,38 25552

epsfc 7076 epoxy, silica fil].ed, cast 38 222555!)

epunc 7081 epoxy, unfilled, cast 38 2025555

epsom 4971 epsomite (mgso4.7h2o) (crysta ! ) 1,27,51 555

er !401. erbium 41,27,20,42 5

ethce 7086 ethyl cellulose (wide range of c, k) 6,38 225555

ethva 709i ethyl vinyl, acetate' 38 2555!)

eu ]376 europium 20,27,41,43 30005

cub6 4634 europJ, urn boride (eub6) (93.0 pc dense) 48 305555

_fm 1452 fermium 4445J55

fbrfx 8201. fiberfax paper (carborundurn co. ) 44 5[)00

brifm c:o_:....9 fireclay brick, missouri 1,47 3300530

brifn 5258 fireclay brick, normal (22 p) 47 535

brifs 5260 fireclay brick, siliceous (23 p) 4"7 535

f.].int 50_.2 flint glass 1,27,46 25532

f-gas 1511 fluorine (gas) 27,42 0

fcctf 7].0] fluorocarbons, cre and ctfe 6, 38 555

fcfep 7].06 fluorocarbons, lep 6, 38 555

fctfe "711] fluorocarbons, tfe (teflon) 1,6,20,38 '2500

. |' .)glasf 5024 foamed glass (d = 0 144) 1 3()5._.

forst 4324 forsterite (2mgo.sio2) (i00 pc dense) ],20,2"7,5]. 0

brif_: 5262 forsterite brick (rngo 58 sJo2 38) (20 p) 20,4"7 335

D
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Thermal Property Data _ ' ,

fr 1455 francium 42 4343335

sio2 4062 fused silica glass 1,20,2"7,47,51 2200

sio2 4062 fused quartz glass (sio2) 1,20,27,47,51 2200

gd 1381 gadolinium 41,2'7,20,42 5

gdb6 4636 gadolinium boride (gdb6) (95.6 pc dens) 48 . 300555

gd2o3 4038 gadolinium oxide (gd2o3) (monoc) (98 d) 20,47,48 2000505

ga 131]. gallium 27,42,43,1 20005

galiq 1312 gallium (liquid) 1,14,27,43,4"7 20005

ge-lp 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-eS) (avg prop) 27 2225555

glabc 5014 glass, borosilicate crown 27,51. 25502

pyrc6 5018 glass, ceramic, pyroceram 9606 20 5500

pyrc8 5019 glass, ceramic, pyroceram 9608 ' 20 5500

diabg 5020 glass _,diabase (artificial) 2"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 (sio2) I.,20,27,47,51 2200

sio2 4062 glass, fused silica or vitrous sillca 1,20,27,47,51 2200

glasl 5026 glass, lead 20 305530

glasw 5028 glass, lime window 20 305530

obsid 50.30 glass, obsidian 27,51 305530

pyrex 5016 glass, pyrex 2,20,27,51 500

g].asp 5034 glass, soda plate 20,51 305532

glasc 5032 glass, soda-lime 20,27 3325532 I
vycor 5036 glass, vycor 20,27 500

au 1056 gold 20,6,1,32,27,42,41,2 0

auliq 1057 gold (liquid) 14,20,27,42,43 400(]5

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 (caso4.4h2o) (mineral) (high d) 1,27,51 555

gypsa 4964 gypsum (caso4.4h2o) (artificial) 1,.27 555

hf 1271 hafnium 20,32,27,42, a3,41 0

hfb2 4618 hafnium boride (hfb2) 20,27,48 20502

hfc 45118 hafnium carbide (hfc) 20,2"7,48,54 22502

hfn 4430 hafnium nitride (hfn) (hp strd 78-92 d) 20,2"7,48 2020502 .

hfo2 4040 hafnium oxide (hfo2) (monoc) (94 d) 20,2"7,48 21

d2o 4118 heavy water (d2o) (liquid) 14,27 300 :

hegas 1516 helium (gas) 27,1,2,42 0

fe2o3 4042 hematite (fe2o3) i[,27,32,4'7,4.8,51 20505

ho 1396 holmium 20,27,41,42, 43 30005

h-gas 152]. hydrogen (gas) 27,2,42,1 0

ice 4].16 ice (h2o) (solid) 27, 46, 51 0

in ].211 indium 1,27,43,30,42,41 20005

inliq 1212 indium (liquid) I, 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
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Thermal Property Data

insbs 4921 indium antimonide (insb) (imp 0.33-1.2 20,27 3000000

inasp 4922 indium arserl.ide (inas) (polyx, imp 3.0 20,27 3000500

inass 4923 indium arsenide (inas) (pure, s-doped) 20,27 3000500

inte _ 4924 indium telluride (in2te3) 20,27 300550

i-sol 1316 iodine (solid) 27,42 _,4].,1 5

ir 1276 iridium 27,4],20,42,43 20002

fefur 1083 iron (0 to 3000 deg c) 20,1,32,27,42,44,51 0

fecry 1082 iron (-273 to 763 deg c) 20,1.,32,2"7,42,44,51 0

fp. 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 iron, ductile (mg containing, heat res 1 300355

indOl 302.1 iron, ductile (0.06 mg) 1.,6 323333

gciOl 3001 xron, grey cast, ferritic (2.3-3.0 c) 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 xron, grey cast, pearlitic (2.3-3.0 c) ].,2,6,20,2"7,33,46 303330

gci04 3004 mron,_grey cast, pearlitic (3.0-.3.2 c) 1,2,6,20,27,33,46 303330

gci05 3005 xron, grey cast, pearlitic (3.4 c) 1,2,6,20,2'7,33,46 303330

gci06 3006 iron, grey cast, pearlitic (3.7-3.8 c) 1,2,6,20,27r33,46 303330

gci07 3007 iron, grey cast, pearlitic (4.12 c) 1,2,6,20,27,33,46 303330

fe 1081 iron, ingot (fe99.9+) I, 20,27, 32,42,44 0

kovar 3031 1.ron, ni'hard types 1 and 2 (kovar) 1,20 200320

innrd 3035 iron, ni-resist, type d2 (cast) 1 300355

inn,3 3033 Iron, ni-resist, type 3 (cast) 1 355

inn,4 3034 iron, ni-resist, type 4 (cast:) 1 355

D innir 3032 iron, ni-resist, types 1 and 2 (cast) 1,20 325innit 3041 mron, ni-tensyliron (cast, heat treat) 1 300355

_.ncfb 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

fe2o3 4042 iron oxide (fe2o3) (hematite) 1,27,32,47,48,51 20505

fe3o4 4044 iron ox<de (feo,fe2o3) (magnatite) 20,27,47,51 2000005

fes2 4746 iron su]fide (fes2) (single crystal) 27,47,51 505

brikb 5265 kaolin brick, insulating (d : 0.30) 1,20 5510

brika 5264 kaolin brick, insulating (d : 0.43) 1,20 5510

krgas 1556 krypton (gas) 27,1,42 0

kyan 4314 kyanite (a].2o3.sio2) (tF.icl c_ysta]) 20,27, 51 500

la 1351 lanthanum 41,27,].,20,42 5

lab6 4624 lanthanum boride (lab6) (99.5 pc dense) 48 300555

lw ].491 lawrencium 4445555

pb 1091 lead 2,1,32,27,37,42 0

pbliq 1092 lead (liquid) ],2,]4,27,37,42,43,47 2

pb 1091 lead (0.07 ca) 36 0

pbant 3601 lead, antimonial (pb, sb 4-6) (hard) i, 6,41 355

pbsbh 3602 lead, antimonial (pb, sb 8-9) 1,6, 4] 355

pb ].09].lead, antimonial (pb, sbl) I, 41 0

pb 1091 lead, tellurium 1 0

D
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Thermal Property Data

sold1 36].1 lead alloy (pb37.5, sn37.5, in25) 36 3355

sold2 3612 .lead alloy (pb39.2, sn60.8) .(solder) 34,4i 5

so].d4 3613 lead alloy (pb50, sn50) (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 lithium 1,27,28,41,43,42,47 0

liiiq 1217 lithium (liquid) 1,27,28,41,42,43,47 202

bspod 4320 lithium aluminum silicate (b-spodumene) 20,27,51 305550

cn].ox 4218 lithium cobalt nickel oxide (8-46-46 m) 20,27 3305555

cuoli 422o lithium copper oxide (41io.96cuo) 20,27 3305550

li.h 4882 lithium hydride (lih) (cast, vac voids) 20 200

lib 4882 lithium hydride (lib) (powder compact) 20 200

lihcg 4884 lithium hydride (lih) (cast, gas voids) 20' 200

lif 4822 lithium fluoride (lif) (single crystal) 1,20,27,4'7,51 20202

lifpb 4824 lithium fluoride (ill 96) (plastic bnd) 1,20,27,47,51 200

mnsel 4928 lithium manganese selenide (97mn.31i.-) 20,27 3305530

nioli 4222 lithium nickel oxide (Slio.95nio) 20,27 3305550

litbr 4968 iithxum tetraborate (ii2o.2b2o3) (epox) 27 555

iu 14].6 lutetium 20,27,41 230025
ix04 7517 ix--04 h.e. (hmx 85, viton a 15) 55 0 Iix07 7518 Ix-07 h.e. (hmx 90, viton a i0) 55 0

ix09 7519 ix-09 h.e. (hmx 93, dnpa 4.6, fefo 2.4) 55 0

ixlO 7520 ix-lO h.e. (hmx 95, viton a 5) 55 0

ix17 7516 ix-17 h.e. (triamino-trinitro-bensene) 55 0

fe3o4 4044 magnatite (feo. fe2o3) 20,27,47,5]. 2000005

magna 5268 magnesite a brick (togo 90) (14.5 p) 1,20,27,47,48 330

magnb 5269 magnesite b brick (togo 93) (22.6 p) 1,20,27,47,48 330

magnp 5267 magnes±te brick (mgo 87) 1,20,27,47,48 330

magns 5266 magnesite brick, spall res (mgo 89) 1,20,27,4"7,48 335

magnc 5270 magnesite c brick (mgo 86) (17.8 p) 1;20,27,47,48 330

mg 1096 magneslum 20,1,32,27,42 0

mgliq 1097 magnesium ¢liquid) 1,14,20,27,32,43 30005

togO42 2462 magnesiurr: alloy (mg, ag2.5,ce2,zrO.6) 47 333

togO01 2421 magnesium alloy arrl].OOa (casting) 41 33

togO02 2422 magnes__um a].loy az31 (x,s) (wrought) 14,20,47 10

togO03 2423 magneslum alloy az31b(p,s) (wrought) ].,20,4] 0

togO04 2424 maqnes._um a].loy az6]a(x), azm (wrought) 14,41,47 33

togO05 2425 magnesl.um alloy az63a (ac, f) (casting) 14,41 33

togO06 2426 magnesium alloy az8Oa(z,frgd) (wrought) ],20,37,41 303

togO07 _'427 magnes1_um alloy az81a(t4) (casting) 41 300333

togO08 2428 magn_slurrL al.]oy az855(x) (wrought) 47 333

togO09 2429 magrles:lum alloy ,._.'91a,b {dc) (casting) ].,14,4].,47 31

mgO]O 2430 magnes._.um a].loy az91c(ac) (casting) ].,41[ 33 "
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mgOll 2431 magneslum ai.].oy az92a(ac) (casting) 1,14,41 33

mgO]2 2432 magnesxum alloy a3a (wrought) 41 33333

mgOl3 2433 magnes±um alloy a8(ac or st) (casting) 47 333

mgOl4 2434 magneslum alloy bz33a(ac,ah) (casting) 1 333

mg015 2435 magnes:1,um alloy ek3Oa, h812 (casting) 20,41 31

mgOl7 243"/ magnesxum alloy ek33a, h811 (casting) 20,41 32

mgO]6 2436 magneslum _alloy ek41a(t5,t6) (casting) 41 333

mgOl8 2438 magneslum alloy hk31a(h24) (casting) 1,20,41 0

mgO]9 2439 magneslum alloy hk31a(o) (casting) ].,20,41 0

mg020 2440 magnesl.um alloy hk3].a(t6) (casting) 1,20,41 0

rug021 244] ruagnesmum alloy hm21a(o,h24) (wrought) 4]. 313

mg022 2442 magneslum alloy hm3]a (wrought) _20,41 3

togO23 2443 magnesium alloy hz32a(ac),ztl _(casting) 1,20,41,47 33

togO24 2444 magneslum alloy magnox a12 (x) (wrought) 47 333

togO25 2445 magneslum alloy ml (ac) : (casting) 14,47 333

togO26 2446 magneslum alloy m1(x,s) (wrought) 14,47 333

togO27 2447 magneslum alloy mla (wrought) 41 33

togo28 2448 magneslum alloy pe (wrought) 41 30033

mg029 2449 magneslum alloy za(ac) (casting) 4"7 3333

togO30 2450 magneslum alloy zelOa(o,h24) (wrought) 41 33

togO31 2451 magnes±um alloy ze41a(t5,ht) (casting) 20,41,47 330

mg032 2452 magnes±um alloy zh42 (casting) 41 33

togO33 2453 macnes±um alloy zh62a(ac),tz6 (casting) 20,41,4"7 31.

D mg034 2454 macneslum al].oy zk20a (wrought) 20,41 3303333
togO35 2455 macneslum alloy zkSla, h807 (casting) 20,4].,47 0

togO36 2456 macnes__um alloy zk6Oa,b, zw6 (casting) 1,14,20,41,47 1

mg037 2457 macneslum alloy zreO (ez30) (casting) 20 303331

mg038 2458 macneslum alloy zrel ',aa) (casting) 47 333

togO39 2459 macnes_um alloy zty(x) (hkll) (wrought) 20,47 331

togO40 2460 macnes._um alloy zwl(x) (zkll) (wrought) 47 333

mg041 2461 macnesmum alloy zw3(x) (zk31) (wrought) 47 333

togO43 2463 macnesa.um alloy 1959 (mg,ce4.33) 20 3303335

togO44 2464 macnesxum alloy ].960 (rag,ce6.7) 20 3303330

togO45 2465 macnes1.um alloy 196]. (rag,cell.85) 20 3303330

mg046 2466 magnes_.um alloy 1964 (mg,ceS,co2,mnO.8) 20 3303330

togO47 2467 magneslum alloy ].992 (mg, ce4.45,co3) 20 3303330

spinx 4224 magneslum .aluminate (mgo.al2o3) (xtal) 20,27,47,48,51 500

spJ.nl 4225 magnesxum a].uminate (mgo.al2o3) (i00 d) 20,27,4'7,48,51 500

cordr 4322 magneslum aluminum silicate (cordierit) 20,51 5510

mgopx 4050 magnes:l_um Oxide (togo) (polyxtal, i00 d) ].,20,2'7,47,48,51 2000

mgox 4048 magnes_.um oxide (togo) (sing].e crystal) ].,20,27,47,48 0

forst 4324 magneslum silicate (2mgo.sio2) (100 d) 1,20,27,51 0

steat 4326 magnes:Lum silicate (mgo.sio2) (commerc) ].,20,27,51 505

mg2si 47";6 magneslum silicJde (mg2si.) 20,27,48 300530

mgso4 4970 magnesLum sulfate (mgso4) (crystal) ],2'7 50

epsom 4971 magneslum sulfate hydrate (mgso4.7h2o) ].,27,51 555

pormt 5283 magnes_.um titanate porcelain 20,48 305530

mncry ].101 manganese 20,1,32,27,43, 42 0
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7"hermal Property Data

(
mno 4052 rnanq,_rle,_3e o×.ide (mno) (,.'-;ingle xtal) 1,27,48 5 _

mti3o4 4054 mangar_e.'se o:.::{de(inrl3o4) (87 pc dense) 20,27,48,5]. 22005

rmlse.l,i1928 manganese s(.::]en i.d_.:'(97mnse, 3]ise) 20,27 3305530

mr_si2 47"78 marlgar_.ese si].ic[de (mnsJ.2.) 20,2"7,48 300530

m,iL_a 4930 InarlgaIlese tel].u_:ide (g5mnt:e. Smnas) 20 3305530

mrlten 4!)3] mar_ganese Le].]ur:ide (99mr_te,nate) 20 3305530

cuman 219_ m..:irlgarl[ncu84, _i].4, mn].2) 2 3305550

mat:bl. 602t mdrblo (av pzop) (see tel! 5]) ],2'/,5]. .25555

m.:lri:,<! f:,020 m,_l:t:_i{:_ d:ie].ect:.ric (×t:al) (caco3 99.99 ],27,51 5550

m.,:,.lm2 11.:J2 m,.:_,].am:i;_e (high <lerls, high k) 6,38 202.2555

iE<,lml 7121 lw-,],:lmi,n_-:, (l.ow <lezls, ]_ow k) 6, 38 2022555

meld.:: /l:,!_ Im:,]arrlirl<:,, a].pha ce.l..l.uLose f.i_J].ed 38 22555

r_i_:.,]a::; 7].24 m<,lamin_:,, asbesl:._)::_ fJ.].l.ed (mst 95--205) 38 2022555

m,::,la_ 712. _) m_.,i_1nifle, cell_l[<,so t:.Lll.ed (mst: 95-205 38 22555

mc._ll.t ]127 ri_,:,iamine, iat,_.[_:: o[ t:[ock f: l.e<t 6, :.]8 555

rnc,lqt /.!;!t] rtL,..'l;llnir_<:, g.la:__:; I:.i:t)er. [i.l].ed (mst 205) 6,38 [555

md 146_ :Im,_,.]L, lev.ium : 4445555

ll<Tli:_{]ZO] m,..,r:<:ur:y.(l..i.qui_i) ],2'7,28,42,43,4"/,:I. 4 0

_gcl2 4826 m<_(:u_y chlori<]e hgc].2) (prsd 8 kb) ],27,47 ]0

.... rn,:.._hat,,:.,(<h4)_ (g<:l:.;) ]., _'7<_. 0

rrtern, tc /] _ I m_.,t.iiy I frye,l:}l<:t(:r.v.l ate 1,38 25550

r!_i-a;< 4{._g::i uti_',>_ (,<;:ir_g]e (:::_;y:-;t:al) (a or b axes) 20,51 305555

mi,:a,.' 49.'.; ', r!ti.,'a (:_[ngl<, cr:y:-;l:a]) (c ax:is) 20,51. 305555

mica::; 49}_4 mi<:_ (s:i_g]{._ c_.yst, al) (synthetic) (98d) 20 305550 8-
mir:at, ,19}!!, mi::a i,ri,.:k (_e,:t or wh:ite) (avg prop) 20 305552
miuap 4t_!;/ r_i;:a il_:_Lal,at.i, nc_ p:.,wder 20 305550

i_<_rrlOl 7514 m.,t,ck __.,:.::. lm-04-'O h4-O48-a294-3 5,8 5530

h,em02 ;!,1!, mo.::k tl.0.,. ]_m-04-O hT-O48-a522.1 5,8 5500

l_,em()'_ /b06 rno:'k h.(:;, r.m-O4Lbg (ix-04-]. mech mock) 8 5555

hem04 750/ m,.),:'k t_.e. 90010 (pbx-9404 mech mock) 8 5555

tri,:, ] I06 rw:,lyi.,d_:_.r_um 20,6,1,32,41,43,42, 0

fw::, ] ]/)6 rl,<,l V_,,,-h:_t_um -t-47, ] 4 0

m<.,afe 3612 rn<,.1,ybde_um alloy (mo })al, f!_..:_,0.25) 20 333311

rw)w30 3677, m,.,]yb.,:[ertulrl al.]c_y (mo'lO, w30) 20 3300

rrtoat:i:{6"IIrno]ybdertum al foV (rrto99,5, t].O.5) 1,6,41 300

m<.,bed 4112. mo]yi:.d<,r_um })<:_yl.l :i.d¢:_ (mobel. 2) 20,48 500

rn,._._:fc 4520 tool yi.,denum .carb i<te (m02c) 20,2"7,48 2022[502

mo2r._. 4432 molyl_,d,:!.,num rl].tri.do (rno2n) (pr srd ]OOd) 41,48 2000505

rrtO.?;_?_'.'] 9'_;: rho ].VL,rter_um se..l ehi de (mose2.) 20 3303555

rr,osi2 4_0 rnc_.iyt:,derlurn s5 l i.ci<ie (mosi2) 20,27,48 2500

rr,'__!:e2 497,4 m<..lybdenum Le.l!uricle (mot:e2) 20 3305555

mulby 38"1...... rn_Jt.,::.rry (u�O, r_.,] _:, z_:,-t.5" ) 34, 36, 3"7 0

mu] l. 4:_1_% mu] i it:e (3a1,:'.<,3.:-:::._]o2) (lO0 pc dense) 20,2'1,48,5]. 500
r_d _,,l:;6 r,<.... ]'zmi.,._m 43 20 42 302 ")_:...... i. L .).... , l

r_<tt,6.... 4f:'!). r_,'<,]Tmi_._rn.... L,<)ri,t_-,.... r_db6) 9? % pc dense) 48 300_:':5.._..,

rle(:j.,::is1!)26 rler)r:(gas) 27,2,],42 20000

r_::<,l:.>F "7] _6 l'iOr,t.,l OflO r/.liJ.,c.r O, 38, :.]9 r)55
_'_I' 1464 rl,:;l_L ur_i um 20,2.'7 2440.555
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Thermal Property Data

i

It.t 111] n{ eke]. 20,2+ ]., 32+ 3"], 4] , 42, .. _q ] 2.

n.ialJi .......Ph88 ,_:ickel al. toy (n:i35,c'.r20,fe45) 4:1. ._'"33.:>

li:ta].2 ,.'_'..i86 n:ick_-:l a].loy (rli60,ct:].G,[e24) 41. o."'i33

riial I 2'o84 rl:i.cke] aJ.].oy (rl:L62,cr].2,fe26) 2 4l 3_0q533

1li99'5 2590 riJ_c?kc?] a]..1.oy (i1:i. 99,5) .low c., 220, 225 1,]4 320
,%

rl{(:'ka ,:.503 n:[ eke] a]...l.oy a (ni99..1 (annealed) 1, ].4,20 2
rl{.can 2502 ni.cke] al.l.oy calitze n ].4 333

rl.i.c:h3 2504 n:i.cke]_ a].]oy chlorimet 3 ].4 3333

n:icon 2b06 nickel a]]_oy constantarl (ni45, cu55) 1,2,14,4].,4'I 33:t

n:i. cod 2508 n.icke,], a]].oy c:or.r.osist 14 333
ii :Ldae .... 92,.._ n:[cke], a] ].oy d and e ]. 30

nlduh ,2512 it.i.cke] ai.].oy duranickel (and -3:) (ha.td 1,].4,47 333
rl:l.dtlS "_t-,_.:)].0 ll]cke], a].].oy dul:anickel (and .-i:) (soft 1,].4,41 333
r_:Ld20 25]4 z_].cke] a].loy durlmet 20 (cast) 1 303333

ll.i. hsa 2516 ni.c. ke]. a.l].oy haste].loy a (anrlea].ed) 1,]4,20 20332

n:lhsb 2!i18 nicke.], a]].oy has,ell_log b 1,].4,20,41,4/ 2300

nthsc 2'520 n.i.ckel a]..loy liast:e]loy c 1,14,41,47 302
n:lhsd 2'_ _'2.... ,_ n.i.cke] a].].oy ha',_tel].oy d ].,14,41,47 333

rl:llisn 252.3 ni.eke] a]].oy hast:.el.]oy n arid inor-8 20,4] 330

rl ll_r 2524 n.i.cke], al.].oy haste].loy r-235 1,14,20 300

z_ hs>: 2.752.6 nick<5,], a].loy hast:ell, oy x 1,1.4,20,4]. 330
ii.l_h80 2528 nLcke.l, ali.oy hy mu 80 14 200?;33

n:i.l.].q .2530 rti. cke.l al toy ].]]_-ium g 1,:1.4,20,41,47 2002333

nj.iii: 25?;?. nj.eke], a]].oy i]].ium r !,]4,41.,4'7 200033;{ni,lc]. ;.'.534 n i(:'.ke] alloy iricol.oy 1,14 ._;23

, l i ii c 9 2536 n :i.ceke I a .1]. o y .i_ht.' o ]. o y 901 1,20 33 ] 0

rl.i,nci_ 2!540 nickel a].].oy :i.nconel (cast.) 1, :14,20,4]., 4"1 "302

i_.[nca 2538 n.ickel. -:l]..l.oy _i.rlcone]. (wrought., annld) 1,]4,20,41.,47 302
n i.rlcw ?.542 n:icke.1 ai.]oy _..rlconel w 1. 33'3

i_.iric::-: 2544 ri.i.cke.l, al.l.oy incone] x and x-150 ] , 20,4]. 301
riJric6 "_i4% ....... r'l:icke_l. ;l ]. .l_O }%' iricone]. 600 (aririealed 1,4"1 2003330

rii. ric7 7..'546 ri.icke] a]..loy irlcorie]_ 700 ]., 1.4,20,4] 330
"_0 '3B20ll.i.rl(.'2 2543 riicke], a].].oy _;n(:oriel 702 (annealu<[ 1,,.

ii] rl'/c 2647. ri i c.ke], al .l.oy. :Lrlcone]. 71.3c (cast) 1, 20 2003. 20

ri ].n v r_ 250 ] n i c k i_:_] _i] ] o y .i. rl v ,91 ( h o t - ,ro ]. ]. ed o r' .[ r.g d 6, 41,47 20355
cok42 263'".... ri]cke], a]].o 7 k-42b ].4 3.3,:.3.7 -,. -a;.2

rl:i.raoc 255]. riick0:.l al.].oy rrlorie.l (oast:.) ].,4]. 200333

riirnou 2549 rl:i(;'ke], a]]_oy [rt(.)rltg]. (co].d-drawr,.) 1,1.4,20,41 333

liirllori 2548 n:ickel. <:i].].o 7 rrlorie] (hot.-ro.]].ed) ], , , ,]4 4] 44 4"/ 0

n:im.l.h 255.;.I rl:i.c.ke] a]]oy moric_], h (as cast.) ]., 4] ,:.'_;>.0333

riimhu 255'.i. rl.i.c.kt;_], al..loy morie], ti (c:ast:, var comp) ], 2.O, 4 ] 220333

rl:lm]k 2554 n:i. cke] al..l.o 7 fao,icl, k (anriealed) ].,14,20,4].,44 200300

rllrfikr _',r)[)(.; nickc:_], ii.1 ] oy irl<Jrie], k:[ (arll-lea].ed.) ]., ]4 J{O0?]]i'}?_

ll mir 2Yib8 nickel alloy ifiorie]., r_ (hot-ro]..1. ed) ], 20, 4;1. 20037{0_

rl.:li'fi.l .'4 $_..t.:>(:;O riicJke] <.:li.].oy rllolio] , s (c.ast:. r di].] (:oi-ld) ]., ] 4,20 20()3/40

ri mow 2 5 [5[a; r_.i.c k {.i,.[ ii ] ] oy fflOl'l(.'. } WC'_I.dab]. e a ]. 1.oy ] 20033 7
ii tri4 li "' ii') 205" ;{7:{,:. '/ ll.i. ck{<,] a] l.oy monel. 400 4"7

ri tri.14 ".,:bSO llJck(:_], a].]oy rrloriel. 403 (hol_.-lto].]od) ] 20337{3

/
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7'hermal Property l)ata

i , ,(

comt.]. 2636 ni.ckei alloy mu]tlmet (n-155) (].ow c) ].,].4,20,4]. 3 {0
2,0 4 :I. 330ccmflm 2.634 rl:i.cko] a.l..l.oy mu].timet: (r1-1.55) (wrought:) 1,14, s

ll:irn2!) 2'_6]_ N.icke] ali.oy_ ra-2"'".),,_,(ge. 7]-]500) 20 33]0
ll:ichl_ 2r i'" [..)(,_ nicko,] a].l.o7 n.chrome v (niSO, el:' 20) 1,47 23302.

n.irnrld 2564 n:Lckel, a.l.].oy nimorizc ds 4? 3()'._333

ri.l.tnl. O 25'/7 zllcke.l a]..l.oy n.i.morli.c ]00 20 3303330

Iirnlb ,_{,,15ri:i.cke.l all.oy n.l.mori.Lc105 4"I 3330

rii.rn/.% 2.566 n:ickel .<i].lo_, ll].monzc '15 1,14,20 330

20 4] 47 3:{0nimSO 2568 illckel a].loy nimon:Lc 80 ],14, , ,

rl:imS_l 25'/0 liick(..'.l ai.].oy riimon]_<', 80a 1,20,41,4"1 330

llimgo ;75'/2 nickel ali.oy n:i.mon:[c 90 ].,].4,20,4:1 3'._0

l_.img!:, ;.'.!.,TL_ ti.i_(:ke.1, a l.l.oy n:i.morlic 95 20,47 _03330

lilper 2574 iii(_.k_il_ al.l.oy permarl:Lcke] ],14 33'...... )

Iii r._:;_l 25'16 liickel a l..I.oy rene 41. 20,41 30332.0

ll:{udin 251H il](:ke] ai.]oy udimet. 500 (wrought:.) 1,20,41 300';1_0
"' 20 41. 300 ?,:_,01_i w.<_l" ,. '-'t_0 ri i ("k e I a .1..1.o y w a sp a ]..[ o y 1, ,

ni330 :::5_"' , . .[,. lli.(:ke] alloy 330 (nj. 99 55) (ar_riea.l.ed) '.I. ::';3!i

('ll:l_,:.:...... 421 _t ri.i ckel c(.,ba]t: o:.::i.de (46n.i.o, 46coo. 8.l.i.o) 20,27 330':,";'-'))..

nio.li 4"':'"',....... ri.i.c:ke.l. ]:i. Lhium ox.i.de (95nio,5.t:i.o) .... 20, 27 330'i':,..,r-0
2.'7 32 47 48 51 0liiOFt.l 4Of;() n.ickc,l o:.:ide (ni.o) (F)C)].y;.:t:al., 68-'74 d) 2.0, , , , ,

. 2.7 32 47 48 51 0lli<>l>:-: 40!>8 rl.i(:'kc-:!.l ox:i.de (n:i_o) (po.lyxt:.a]., biS-lO0 (:l) 2.0, , , , ,

iii<.. 405(> n:ickc>.lo:-:_i(.l_::_(nio) (si.rlcl|.ext:.a].) 2.0,27, 32, 47, 48, 5:1. 5

{:uIli:-; ;::18'.., n.i<_k_:,] sliver (cu bal, rl.i. 10-20) :1.,2.,6,4].,4'1 22.,.">"ci55

II i P.:llt ,/ ....." 2.6 n .i.(::k _-1. : i i, c t: e r r J.t:e ( n .i ( z ii ) o, :lr{!:2.c:)3) 20 20 ":.a'.)'02 8

I

I_2.'7 3"' 43 44 42 0rlt.: :1""46 li i (.>t)i urn 2.0, ,..... , , ,

llt>t:aW ::It:;U] lii()b:il.lIIL al..l, oy. (nb6:l., t:a28, w:l.Or ;-rO . 5) ,..'_0 :_;300

i_l:,wm().... _(,84 n.tob:iuln a.l.l(,y. (nbSO, w15, mo5) ,..."0 3300

lll.,ti<. 3{:iii",. liiot_.i, um al.].oy (rib8 _-:,_,1:.:[:1.0, zr.5. ) "0 3300

hbt: a'..: :](;t._3 ni (Jt:,.i_um ai .l (::>$,'(hb95, raS) 2.() :?I30:.;i:._30

llt:Jx!:d ,1/14 riJ. ol:).ium bei:yl.]:i.de (ribbe].2) (hp, 93-97d 2.0,48 2000500

rll:,t:,<,8 4/]{:; ni.<>l.)i, um ber:y_l]i(lo_ (nb2be:lT) ,..'>0,48 300..':_30
->'" 2 500lil.J.>;'.40,20 I_:i.{)l;:iuml_or.ide (llbL,..)(l:)Co,'_sed,sntr:d) 2.0,2"7,48

27 48 54 "'0502llt:,(:' 4'.i'2'2 _li<,l_:i. um (.:arbi.de (nbc.) 20, , ,..... c,

rii:>li 443,1 rl:ic:.,b:iuru n]tr:ide (nbil) 20,4'7, ,18 '50!!,

i_t.);'.r_ 44:>,6 ni. obium nitr.'.i,:.t{:, (rib2. ri) 20, 4'/, 48 :7;00!;,35

IIt_si2. ,'17[t'" ri.iobil.im '_:[].ic.i(.h:: (nbs]") 2,0,27 300!.)35
:.1 5 00ll<,ga::, 4061. nit. r:i.c oxide (no,) (gas) :1,""

tiit:l-r 1141 riit:Yi]c, I.'LlJ.)t:)Or (:]_-]9 5!) I:r
li it.t(: /Ei08 cii. t:r<:c'.c:,l].(l].osre h,e, (1.2.7 ll) 8 P>0!i!.)55

I1 - CILI ,<:',,. ]. <,3] rl.i 1:. I ()qOfl. (ga,_;) ,,,'>7_ 2 t 4,_]..t ] 0

11() ] 4I]'1 I'lC)}l(2} [tlrfl 4d41]l i...., - .... ) ,),J

liyl{)li ]] .>_71 rlyl 011 t_]# 1:1, (:;6t 610 (F,O].y(:_apro].a(:t:am) 1., 6, 38 bOO

llyl(}l 7t!>6 riyl.ori, (Jl.<::i<7;,<J I::Llled 2();->.'_:_:.... ) , ) .)

_ 5:1 30 <'_""_n_,t)"_i.(l !)030 {.',t:>,<_.i(1i ali q] as<:; 2'1, .).....
, "' "_, ""'( '_ 5] 32'i_')!;(,rr:Ii{: ,q:'I;_{I <,lt.tloc]ast_' (k.;]o,al ....o. 6:_.1..),.) (cryst-.a].) 7'./_ ........

(),<:_ } i ]4 o::;irl.i.t.ill/ ;{lt 7->0,42., 4] 0
", ()<.>.-ga,<; :1'>"4(:;. >:':yq[;_l-l. (qas). 27,42 ,:1,,'.

t_<1 ]";If:, l."a.l 1a<].i,um 20, 4] , 42 #2'1 , 4 S 0

/
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Thermal Property Data

e90]] 7509 F,b×-90]..] Ii,e. (hmx 90, est:.ane 10) 8 555

e9404 75].0 pbx-9404-03 h,e, (hmx 94, nc 3, blncl 3)[{,44 5]].

[)etn 7511 petn h,e, 8 555

phcaf 7]72 Dheno].ic, cast, asbestos li.fief 6138 2555

|>bcnf 7171 [)heno]ic, cast., no filler 6,38 222555

F,hmt_d ?].'77pheno].i.c, molded (high dens:[ty, k) 6 22555

t)hm].d "1176 [:fl_eno.].ic, molded (].ow densit-y, k) 6 22555

phrpd 7181 phenolic resin, pressecl, types 40, 50 20 305 _'':"O .J .3

pfpp[ 7] 6:[ phenol-fo<maLdehyde -I.phenol-C'urfura]. 20 2225555

phrl:.:y7].91 i)llenc)xy 6, 38 2000555

F_ ]321 phosphorus (white) 27 40005

pi. asi 4963 plaster, building (molded, dry) ].,27 r.,=t-.2ob

p]arnt 7201 plast.ic lamJ.nate, various types 6,20 2222555

g]asl.',5034 [:,laLe glass 20, 51 305532

pt 11].6 platinum 20,1,32,27,4],43,42 0

[:)u ].121 |:)luton_.um 20, 31, 3, 27, 43, 42, 41, 0

pu [1.]211. p]uton:tum 4.36, 44 0

[)UStCl 370'] F}ItltOnlUH_ alloy (clelta phase) 20,27,31,44 200

. Jt_.4 p].utc)n:l, um carbicte (put) (arcm or cast) 20,48,u3,54 2025502

pun 4438 p]uton_.um nitride (pun) 27,48,53 300530

pup 4762 [:)Jut.on:LUrephosphide (pup) (90 pc dense) 53 500

pus 4747 |:_]uton:Lum sulfide 53 550

tIl:_uox4242 [)[utorlitlm uranium oxide (puo2,4uo2) sue 53 303530

D F,o ].473 pole)Ill. Urn 20, 27 20005pa].l._ 72].[ t)oil.ysllomer 6,38 22555

F,C_.lrb 722] t-,olyc:arbonate, var'ious <iilers 6, 38 2022555
_ " ". 2 555l:_est:g l__.31 [:._o]yest:er, g].ass f.i.ber reinforced, tac 20

pethIl 1243 poiyethylene, high clensity 6, 38 255!)

[)e:th] '124] [:,c,].yet:hy].ene,].ow densitty 6, 38 2555

|.)el:hre 1242 poJ.yethy]ene, mec|ium density 6, 38 255[]

l._].mhf 1251 po] yJ. mide, h-film, Kaptorl 6, 40 5[)5

merna c 7131 p o 1y me t hy t me t h a c r y i a t e 1,38 25550

Fd:>roc 7262 |:,olyl)ropyler_e, copolymer 6, 38 205[)5

l:)prc)[)7263 i.>o].y[:;r,opy].ene, fil].ed 6 20555

l.:,[)rorn"72(]]po].y[.)ropy].ene, mopli.n 6, 38 555

[.,styf:7271 po]ystyrerle, foamed-in-pi.ace, rigid 6 2020555

[,styg 7276 po].ystyrene, general purpose 6,20,38 2550

pstym 728] i:_o.[ystyrene, mociified 6 22555

l)sLyp 7286 polystyrene, pr:ef,oamed, r:Lgld, dow qf03 6,20 2002[]50

[:>sty.l.7287 pc)].ystyrene foam (d = 0.038) (1 atm) 1 205[)2

[:)sLyv 7289 [_c)].yst:yrerle. foam (d ::: 0,046) (vacuum) ] 205 _-''.)_.

t):-{Lyh 7288 poly'_t:yrone f!oam (d == 0.046) (]. atm) 1 20552

[_su].f:729] F,o.lysul.Eone 5, 6, 38 555

F,urrf 7302 polyu.retharle l!oamed-i.n-l:_lac:e,r.i.gi.d 6,20 2320555

l:_ure, I. "/30] po]..yur.ethane foam, f.]ex].b].e 6, 20,38 20;).055[]

[)ur:Or:7[._].].[)0]yurethane rubber ].--]00 6, 38 2(]555

t:.,vi, na 732] F;olyvi. nyl a.l.coho] 6 5555

l.,v:inb 73']. I)( lyv.iny] butyral 6, 38 .5"t-,-'_ ,,)J

D
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Th ermal Property Data

I[
pvinc 7341 po].yvinyl carbazole 20 5555

pvcaf '7356 polyvinyl chloride acytate, flexible 38 2225555

pvcar 7357 polyvinyl chloride acytate, rigid 38 2225555

pvcfl 7351 polyvinyl chloride, flexible 6,38,20 2222555

pvcrd "7352 polyvinyl chloride, rigid 6,38,20 2222555

pvtpx 7371 polyvinyl tpx-r 5,38 5555

pvdcm 7362 polyvinylidene chloride 6,38 22555

pvdc[ 7361 polyvinylidene chloride film 6,38 555

pvdck 7366 polyviny].idene 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

pore5 5284 porcelain 576 20 325535

k 1226 potasslum 1,27,28,42,41,43,51 0

kliq 1227 potassxum (liquid) 14,27,28,43,47,51 22

kalum 4972 potasslum alum (k2so4.a12(so4)9.24h2o) 1,27 550

orthc 4328 potasslum aluminum silicate (orthoclas) 27,51 325555

kbr 4828 potasslum bromide (kbr) (prsd 8 kb) 1,27,47 210

kbrx 4830 potasslum bromide (kbr) (single xtal) 1,27,47,51 210

kbr50 4833 potassium bromide (kbr 50, kcl 50) 1,27,47,51 3303330

kbr75 4832 potassxum bromide (kbr "75, kel 25) 1,27,47,51 3303330

kbr90 4831 potassxum bromide (kbr 90, kcl i0) ].,27,47,51 3303330

kc] 4836 potassium chloride (kcl) (prsd 8 kb) 1,27,47,51 i0 I
.7 potasslum chloride (kcl) (sylvite xtal) 1,27,47,51 I0kclsy 483

kbr50 4833 potass1.um chloride (kcl 50, kbr 50) 1,27,47,5] 3303330

kcl50 4838 potassxum chloride (kcl 50, nacl 50) 1,27,47,51 303330

kc175 4834 potasslum chloride (kcl 75, kbr 25) 1,27,47,51 3303330

kcl90 4835 potassi'um chloride (kcl 90, kbr i0) 1,27,47,51 3303330

kcrom 4233 potassium chromate (k2o.2cro3) (m axis) 1,27 300050

kcrox 4232 potassium chromate (k2o.2cro3) (s axis) 1,27 300050

kf 4840 potassium fluoride (kf) (prsd 8 kb) 1,27,47 i0

ki 4842 potassium iodide (ki) (prsd 8 kb) 1,27,47 i0

kfecn 4974 potassium ferrocyanide (k4fe(cn)6.3h2o) 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 20,2'7 30005

pyrex 50].6 pyrex glass 2,20,27,51 500

pyrc6 5018 pyroceram 9606 ceramic glass 20 5500

pyre8 50[[9 pyroceram 9608 ceramic glass 20 5500

pyroP 4990 pyrophyllite (parallel to bedding) 27r51 2305530

pyron 499]. 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

sanqf 6032 quartz flour, fine (dry) 51 305535

1
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7'herma/ Property Data

sanqn 6033 quartz floure fine (h2o 2:[ pc) 5:1. 3055'35

sio2 4062 quartz glass, ffused (sio2) it20,27,41,51 2200

sanqp 6039 quar'tz powder, coarse (h2o 24) 511 ..{""r"5u.):_.._

sandy 6034 quartz sand (dr_,). (av prop) (see _:'ef) 511 ,,°<_"":55.,_.,00

sanclq 6036 quartz, sand (wet)(h2o 4-23) (av prop) 5:1 2 "_'_:',.,_.o:_55
z:a 14"79 radium 27 204002,5

rngas 15(;:I radon gas 27 40505

rattn 8211 rattan 44 _.'_':':55o.,

re 1251 rhenium 27,43,41,42 2

rh 128]. rhodium 20,27,43,42,41 0

rocks 6022 rock or stone (average properties) 1,46 3335555

stbrc 7431 rubber, buna, with carbon black 6,20,39 2005 rrD ,9

butyr 703]. rubber, butyl 6, 39 5rrD D

_ubbd '7382 rubber, dielectric mix 6,20 550
VI'

rubbk 7383 rubber, high k 6, 20 _:)0

rubbn 7381 rubber, natural 6 <':'"ooo

rubbf 7386 rubber, natural, foam 6,20 320 _:':':,) O .9

neopr 7136 rubber, neoprene 6, 38,39 555
_ I _" I"

nitrr '7:141 rubber, nitri.te 5_.).._

pu_.er 7311 rubber, polyurethane elastomer i-i00 6,38 20555

rb 1291 rubidium 1,27,28,42,43,47 40024

rbliq 1292 rubidium (liquid) :I,14,27,28,43,47 20022

I rbcl 4844 rubidium chloride (rbcl) (prsd. 8 kb) 1,27:47 i0

fbi 4846 rubidium iodide (fbi) (prsd 8 kb) 1,27,47 i0

ru 1301 ruthenium 20,42,:I,27 202020

sm ].3"7] samarium 20,2"1,41,42,43 30205

stub6 4632 Samarium }>()ride (stub6) (96.8 pc dense) 48 300555

sins 4748 samarium sub.fide (sins) 20,48 3005[30

sandy 6034 sand (dry) (d : 1.36 to 1.84) (av prop) 51 2325555

sandn 6038 sand, northway (h2o 4-].0) (av prop) 5]. 2325555

sandq 6036 sand, quartz (wet) (h2o 4-23) (av prop) 2,51 2325555

sanckn 6026 sandstone (av prop) (see ref 51) 2,27,46,51 _.'_5.5.JSr:

sands 6024 sandstone (high density). _.,'_2"7,46, 51 25555

sandl 6025 sahds_-one (low density) 2,27,46, 5]. 255 r''.... ] D

alo>:d 4012 sapphire (a12o3) (polyxtal) (100 pc d) 1,20,27,32,47,48,51 200

aloxs 40].6 sapphire (a12o3) (single xtal) (av dir) 1,20,27,32,47,48,51 2(]2

sc 1341 scandium 20,27,41,43 30005

"_ 43 42 ]. 20005se 1326 selenium (g_ey) _.7, , ,

.shale 6028 shale (av prop) (see ref 51) 5:1 22251_ ':L-,9,9

brisi 5294 silica brick, hard fired (sio2 94-95) 20 330

sio2 4062 si].'i.caglass, fused or vitrous ].,20,27,4"7,5]. 2200

bris]. 5296 siliceous brick (sio2 89, a].2o3 9)(25p) 47 335

si 1256 silicon 20,i,27,41,43,.42,48 0

sib4 46].4 si].icon boride (sib4) 2"7,48 300530

sic'.al 4539 silicon carbide (sic) (brick a1.2o3:1.7) 20,27,32,4"7 2500

32 4I 2500siccf 4535 silicon carbide (si.(.'.)(carbof1:ax bl ick) 20,27, ,

sicfv 4542 silicon carbide (sic) (foam, iri vacuum) 20,32,4-I 2500

sicfb 4536 silicorl carbide (sic) (frit bnd br:ick) 20,2"-1,32,4"7 _._)'_00

D
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7'li erm rl I t'mpe.rt.v I), t.

(
2'I 32 4I 4H )',!_,(.10s.i(!kl 4h34 _il tori c:,_I1.,Lclt-, (sic) (kt: qrado) '2.0_ i. I

sic, ill_ 454.1 ;_i I (._c.,ii c_,-ir'l.,:i.(:IL: (,u.i(!) (I'iii'.t'i, du bored(.,(1) ;',Or 32 4'I 41] 2!,03• I I

_]i('_I"),_| 'I'.)"Ii_ _:_[], ('()II (._ll.'b]rC[(!, _ (_i.(,.',) (powd(;,r_ ilt ;-Ll.z:) 20_]2_4'/ 2500

:._ic"[,l_ 454,1 :;L I toll ,.:,qrl.):[c:h, (slc) (l_(:,wdt, rr .l.ll Iii-.,) ;',Oe.32_ 4/ ,,._'"'(.)0

, _ ?.'I i_?, 4I ?,'500,.,ic.!r(l 4!,40 :_il c()n c_trbLdt. (_ic) (rel(ta(:t:r)ry ci-3()) ;',()r e
• . " "_ 250 ()• 20 2/ ._,, 4/:_i(-'_l., ,'I!,:_H :_i.l _:_,t_ Uar'bide (:.;.i.c) (v:ext.al._ 65-'10d) itr t _ t

_ ' ._ ""I :,I;:4'7 48 "",,00slot:.: ,'lh3/ :_i] con c+_tl):tcle ('_;.ic) (ruxt:at_ 80.-,l. OOd) 20,,. _ _ _ ....

:_.i (:_:.:). ,'lh._l :._.il.,tcur_ carL_i.de (sic) (_:it_g.l.e xta]) 20_2I_3L_4V ?,;'.5C)()

:.;.i(!.'.:,l.'lh>I,".si l.L("o_(:arl:,.i.de(,':_].¢.:,)(s:[nc.]l.e,xt.al.) 20_ _;2_4"/_,'Iri ',",?,!50!i

s:i.c:_l, 4'53_.. ,'_i. I.t_',olt (:ar__.t(:te' (,s..i.c_) (sl l: bt_cl_ I_.-:, at:m) ?,0_21_.'12,4'I 2.50(1

:-_i_','_i!:,4;4:.;i.l.tcort c_,'-trl)].(:te.I.s:i.(._.|.c:'-16_,,._:i.24) 20 .3305bh0

'._i3_I ,I,'14,I ,_--;ittcon t_:It.ri.cle (.'_i+3n4) (70 F,c d_an,'_e) 2.0r?,'I_4"I_4[+ 20!:,07,

:-_i+I_4_,1,I,'l;it_+i.l:Icoll_t:itrld,a (s:i.3n4) (85 pc cteH--;e). ,'.(.)+2'/+4'/+48 +,('+')502.
_] ,'l•::-_i_,I 4(Idl..I,';i_ltcc,rl(,x:i.cte(si)'" ?.0 ,.1 47 22.00,. c,,) (l!oa,_, :I ,tt:ma:ir) ], , ,

20 2"I 4'/ !51 ?"00:._i+o,","I0(',+.s.i] c(.:,tl(.;x.lc:le(si o2) (.llust_,d:iuart;,:',) ]., , + + .....

.;i(,?.,t ,10dCi ,ri] cc,_l oxide (si ")o,_.. (quart.+:, a a:.:i,'+) .I+?,r20+2'1+i'_;'1+4'I+..5] 2200
' _ ? 20 2'1 3"I 4"l '_I 2700,-_i(.,2( 4()d'l :' t t<.'otx (:,,'<_i.d(;, (s:io,'.) (q',+t,+ttt"z_ <'. a,',,.[,'+:_) ]_ ._ . t _ _ _-.

:-;i l:t:+ 41)._(-, ::; l.i ('c,ll t.e] lur:Lde (_.i.t.o) ;:tO 30!+555
"' ""5 _:hsi l t!l_ /401 :._ ] ic(:,I'_, foam, t!.lex.lb.le (l.r.).) (:i_20 ?.0 ...........

':;i l[r 7,102 ,u .I i,:_(:._e l:(.:,arn, rig.ld, var.iou_ 6, 20 20,.,.!555

si. trl_ /4L'.'I :._ li,:::c)_to rubt:,(:_r_ h[qh k (see r,,:.,.L 5) 5 6 4]. 4,'t ""°r) Srr• . f f f ,.'. _., _ ..) .)

,_i I_l 14;'I +._i i,'otlo rubbc, z:, low k (see r___f 5) 5_6,41,,44 ,,'"'_0',..'__)'5
,_il_I, 1'I"'":-_lic(,I),.>r_._bl>e_.,med.iurn k (see r:eI!5) 5 6 41. 44 """O"'"-r. .) .). )+" ! I l

:;i I_I 14"4,. s .li('(,r_e lubbur_ rt.v 5?,]. and 09_-009 !)_ 6,4]_44 ,.,,'_"Oh'i_-..... ,
:!;i.lm(l /41 I :.+.Iic!c,tlo,mc:,.l.(:l_,:i_vari(_u,_ Ii.ll.ers 6_20,18 ,222;:'.!_,!_!i
I>r.i:_k _:",t:)H + ,+.,,... ,':; li i.mittti, t._., bt:.ick (,"2. pc F.)oromit.y) ""(.) '.+0()530

,_<.:I tl;'.G :_ t.vc-:,z 2()_6,]_ . _,., , ,2"1 " 32 42 47 0

,:tcl I 1 ' I" ' ( ' _ '; l V t : : ._ I _ 1 4 1 4 _ _ (1
+ 32 ,I?, 43 3000_)a(ll i(: I 117.I :; Iv_.,r (I .i.qui(1) ,?'I_ _ _ .

:_i.lv,_ U/SI :; Iv,._,z a].ioy'_, ,_:_t:.er.l.ing an(l (:,.(_iI_ ] 325

:_i_tt,;_ ,'In40 :-:i vet a_t::im(_i_y t._;].]ur:ide (snt:.e 25 F,c) 20 _,30!i!,55
,_ ""/ 4'1 !511, 15,tC'l,;'1 'lH,/kt :..: l',,'t::+_ ct_l(.>t :i.(:l(-, (aqcl.) (s.i. ng].e cr.yst.al.) ,. , , _

aq'".,:.:.._,..,,'194".,. :._i. v_:r :.;elc_n:i(:l(: (ag'me),. 20, 27, 41 20')n'+

.':;tat(:, (;():_0_ s]_at:,..-_ (,_rv l:_t(._p) (see r.e.[ 5t.) ..'ii '" ""2 ':5")" 'i,._,........ )..

g 1,t:3(..'i(.) ;i;'.. :3o(Ia-lime q] a:3s ,.,"(),2"1 332".).)+ 37.
na t:.l?l :_(>(Iiu_, "" ]. 2"/ 28 4] 42 43 51 0

rt+_I iq t """,.,..,.:_(.,(li t.trtt (]-i(:lUi(l) I _ .14, 2"1, .?.H, 42 , 43 , ,t'/ , t +
It,-:tti(l I}],..'+,.,":.;(.>tl]t.Illt(] i(;lt.t.i,d) l,!,I l

• 5 ] 30 ') 5 '_,5aria](, 4329 :+O(]i. ttHt ,:t].urn_ilturlx +.L1]c:at.e hydrat:,a (:-'ta.L) .?.1, .....
' """ 4 'I ] 0t_at.,t 4850 sod.it.tru brc)rn.icie (r_abt:) (pr'-:_d 8 kb) 1,,:.1,

- "" !)I !:.0!5+ia("lo ,1918 s()(liunt cttlc)rat:.(_:, (nacl.o3) (ct:ysLa].) ].,,,1,
5 +.5:;"z_act '/U..(',",.. s,,)(:i:i I._m (;l_l(:)rJ.cit:, (nac:l) (c].ea.t ery,':_t:,:t.l.) ] , __,'"'1,"t"1, . .1., .. I 0

.u-]_t,Jc:tr "lH!,4:;(:)(.lit._mcltl(>ri(:l(-_(rtacl.) (()|;)6lC[U() t J+ml.)Urt.>)l,2'1,4/, !:,I,..+,. l0

kul' 0., ,'lff_H...... s(,(tium (:l_l()r.i(:l(-:, (r_acl 50, kel. ')0) ],2/,4"1,!)1 :_,0_,.3'_0
;:1 4'/ l(.)t_,_t 4H'.t, :_;ocJ.i.um t lu(:,,?:[de (t_aI:) (prsd 8 kb) 1, ,

::_()il.::_ _:,0,t(] soil (av F,r(.)l'_S) (,'_ee .rc, f!,_._) 2 46 '):1 2"'2!,b!:,!_, I - " ....

::;(>i i "_(:+044::_(.,:iI, (::.tay (wet:) !')l 2;>.25!i!,!)

:::,.-_I_(:if,0.'I,.'.:_<.>iI , [.iiI.(!!(:Iu,_trt:z ffIOL.It."((:L_r:y) !5]. 30!)!.)3!i

1
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7'ltertnal Prolmrt.v Data

.'_az,-iw60.33 ,'.i<,i.,1,f,.l._lequ,..IrtZl#.l.our(h'2o 2,1 pc) 51 3()E,!_!,',

,qo:i.li 6042 so.i.lt l.oam (di:y) (av puop) (,*_et_t:el_,'3) 2151 ,'.2,!!_!_!_'_

:_c,i I;_ (i043 '_oi], _Ioam (_12o 4-2,'I pc'.) (av, sem tof.s) P,,5]. ,""".!,!,!,!i

:_(,i lm 6048 ,'_oi 1, mars ,_.tLll:fa¢:O (Se:,O UOI:].-50"J;09) !_!,b!,

,q_.l. id (;050 sol. lt saIMy dry 46 ti!_'_

,q(,il.w f.-;Ot'_ !:,!_!._'_a,.. soil., snnc:ly (1_20 8) 46

#IlIOW[ _;',_] _JllOWt |!I:I:3S]I 2 I ?,7 !i!_

. ,. SllOW packed "7 46

._:_o]dl. 3611 so.l.der (ph37 5 sI_3"/ 5 .[n2b• , , , t ) 36 3_.t_.','

s(:,ld'2. 36]2 sc, l.ch_r (pb39,,,," sn60,8) 34,41 b

:_c, ld4 3613 sol.clef (pbSO, _'._nSO) 1,41 50

,_o1.(:13 3(]]4 solder (ph60, sn40) ],41 ''• .) .)

sp:iii:-: 4224 sp.t.r_e]. (mqo...... a12o3) (s:ing].e crystal) °0, 27, 47, 48, 5:1. 500

sl.,ln.[ 4"25,.. sp:kne.l. (mqc,,al"'o3),. (I00 pe dense polyx) 20,2"1,4"7_48,51 .%00
""0"._.,0t_2.oqs '1:1.13 st ealn (t_2o) (gas) (sat.d) 1., 2,14,27,46 ,:, .)' ':

"'_ 46 2000!,0i_?,oq:l4],];:!steam (h2o) (gas) (] atm) 1,2,:14,_,7,
• F lst.¢,i:tt 4326 steat::i, te (togo, slc2) (commerc:i.a]. grades) 1_ 20,2'7t 51 .',Oa

st. al.l 3.[01 steel, alloy ancl mi].d (4130, 4340) 6,41,46 3::_02.
• I" I,_._t:a.l.c: 3]06 st.ee].t al:Loy_ cast 6 3._;:',.:,

sl:c:a]_: 3116 steel., carbon, type :1_020 (0,2 - 0,6 c) 1,20t37 300
st c(!c 31.:ll steel., t:_:'oe curL:ing, eutecto,ld 2. 4 6 20 4]. 300t t t t

'{:'_ tl:i.gt_ speed Cml, [ll:1.0t I[I-2t tj) 2.0 3303"{':_'s t: 11s l:> 3:1_;21 ,. t t:.e :l., ...... :_

CoInt.] 2636 st:eel, multimet (n-155) (:l.ow c) 1,].4,20,41 3 alO

I (?oufl-m 2(;34 stL'o].t mull:.].met (n-155) (w.r:ought) 1,1,1,20,4]. 330
:.,'t: s t. ,I ?_71,1] stee:l., ,_tain.l.ess (or :1.2-13, ni. 0-3) 1,2,4,14,20 300

st:st.:l 313:1. sl:.eo]., ._ta:i. nless (c_: :1.6-26, n:L 8---36) 1,2,4,6,20,37 ?.0;13:5t33

ssc08 3208 stee.l., stain_1_.ess calS, ca40 (cast) 1 365

SSC09 :]209 Sl:.eel. t stainless c.b30, cC50 (cast) ] _55

:;,':_c:13 32.13 sLee. l, sta.i._.less ck, ch_ hi (cast) ]. 3!).'!

:-_._.,c12. 3212 .:_t..ue].,{" _, st:a:i.n£ess (2[ (cast) :1. :tSh

:_sc04 32.04 steel, st-.a:Ln].ess cn-Tru (cast.) 1. :_5!.,

.q':{c:06 ..._"06,..stee.[, st.a:i.r_].{_.,'_s ha (cast) l ..{''_._.

:;sc"Ol 320/ st:.ue]., st.ain£ess ht, hd (cast) 1 :]!i.'3

:'::sell ..... ]]. ste_l, st:.air_.l.ess lte (cast) 1 :_Ei':

:-;so05 32.05 sLoe.Lt st:a:i.nl.ess hf (cast) 1 35!_,
• ,)

,'._s(:'lO ._,::.:10 sLoe:l, stainl.ess hh, hl., hk (cast) 1 355

:;s(.:O?; 32.03 st:eel, sLaJ. nless hL (cast) ] 3 5 ;

:" "_"' s • -,', .i.Ix_l. h u (eas t: ) ]. 355:;scO,.. .....0__' .. t..E._:;1.t ,qt:.a eSS

ss(:O'l "_"01 sf.eel, sLa:i.r_].ess hw (cast) ]. 3!_:

sl:st'.3 3131 steel., sLainl.ess series 300 ].,2,4,6,20,37 2023_)I:t

::_t,'-_t:4 3].41. st:ee.l., :_La:i_le,_s ser:i.es 400 1,2,4,20 300

:;l.t)h,t 3:17] steel, sta.i.r_].ess :/7-4t)11 20,.14 2:al302

:;t.[)t_7 .3]16 steel., ."_t:a:i.r_.l.ess l'l-Tph 20,]_4 ",.'.00:_:_00
:;t::t!.)9 3186 sLee.l, st:a.J._tess ]9-9d.1 4:1 :;:3(]0

:_l: _3t:-'. 7a,].,',:'6 SIiE.'E!I t sl:a:i nl.ess 2.01 arid 2.02.. :1 :_35.

:-_t:.:304 !t].33 st:.eo], st:a:ir_.l.ess :304 1,4, 3/ :al()()

:_t. 347 3135 sLe{!.'l, sLai.r_:tess 321 arid 347 ],2,4,20,37,].4 {00
"_0 ].4 30,tsts4a 3146 '._l::.eel, st a:in]ess 430, 4301:, and 431 :1.,2,4,6,_. ,

I ,.._____.s, _
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Thermal l'roperlyl)ulo

(
'-_t:i41)31b.I :_t:e,u,l_ z:lt;_alli.Le,'_,'-_ 446 1,14,20 i_02

:_t :*rb '31(,] :_t._._ult ,v)t-ailtJL,,'¢:_ 501 arid ' " 2 4 2_C)-_,3_,0

wc_',_,"_ h,t'_3 :.',t c,_-,l _ t:c>c)tt Kttrlci,'._t.c.:t_ c,:tr:blde c1.;t_?. _),0 i_l,)O!._i_,[)t' ..... .

wc'c'ol .",4!,".,. u_t..c'ul.t l.:c)o.l.t, t,tiiiq:.,t:.c_n cat:b:ide cu4 ,,"0 '37,00!i30_

:-_ttilt_:_ J)}ll _,'t u_l. t tt.}.I: ).a ll.{Elh z:tt',t:(_rK.]Kh t:Vpt, '300-lh .1 365

,"41'. i1 ,.,,') C) (_ Z!tt' l,'(.)[I L" ,{ tll(I _'20,_28t 42 , ,:. / 2400;'.4.

. "' 51 550,'4r:I(,4 49U0 :._tt'<)ilt:iuin ,'_tuLf:aLo (,_r::_c>4) (c.r'y'_t.a.I.) ]._,,'lt
. ' )"> 500,_rt..it 42)14 :.._tt.'ot-tt.Lttttt t. :[l.<'tvtilt.o (,'_i:o, [,lt ,:.) (].00 di ',_0,4{_

.'*)'tii) 4P._!, ::'ttc)lltit.lmt'.i.t-,irl<'.tt.(-:_(._It;'o,t'.:io.",:.)(80 ct) 20, 48 '.iO0

,'_t_:t<lb4,'.i;L_t.ru,lII.:ium t.it.ari,'.il;c._-I'co (co 10) 20 3:_,005)1!_

,',,too2.!i4,.I ,t_t.rovlt:..i.umI:it.a)lat.u-I co (co 2.0) 2.0 37,005' _>

_tct._?,54,1U ut rolil:i,um t.it.allat,_-:-I-co (co 30) 20 ;)130053!:)

:3t.c'c)4'.i4RC)..:_troxltium t:i.t.ar_at:el co (ct, 40) ,.'_0 33005'_,5.

:.;tbic'"1431 _t:yieti_-:,--butacl:i._ttei:ubb,:.:r-I-c_it:botlb].k (i_2,0_ 39 ,'}.00!$55

" I. 42 30 2. 41 I000;I._ 1.33I :-_ull!ut ,./, _ _ _

:_,,;'. 4()'I] :_ttllur d:ioxi(k." (_'_o2,)(ga_) I !i500
2."I 5.I h_:q iit<il.c 4nq4 t,il_! 20, ,, . . .}t ..

ta Ii(iI t.,atlt.alum 20r I ,','.1,32.#3'I_43 ;10002.

tai_l:v 31!14 t,._ittalurnalloy (t:a62t nb30t v/.5) 2.0 3300

iawit[ 3'IIi5t,!ttlt;_tlumall.oy (t:a89_ ,,vg_hl.2) 2.{) B(.)()

t._ilOw _,IUI I_tnt;,tlurn alloy (ta!-)O_ w;lO) 2.()_'36 !.,00

tilc:uz3111;_,t.atltal,um _llloy (t:aqSt. cuO.'l_ zi:O.'l) ,."0 .Ii_O()

t<iiil)I_;'IH'2t_li_lum ,_II._>y(t.aOc) !>....... , IlbO, 5) ;'.0 ;,I'_() _;_;_,0

t<t.'_i,4c)-'14.iallt,-ilum ,tx_Ii.m()_).id¢:_(t.a,'_b) 2.0 _0!)'.,!,",.

i <_I.>u(l4II_ tanta.l,um bt lyil:i<:io (t:,il.)('i"_) (lip) 2.0,4U I_
tal.)_,8412!0 rarita.Lure b_)yl.l.ich;_(I:a;.'.bc:ll) 20_48 !_00

lal_ 4G42 l_lntalum boridc, (tab) (l_,uci_ _rit:r_ 8hd) ,:.'-'0.,,..'>/,4"/_48 '>00

" - " P.0,27_4I,4[I 20P. 0!>02t,,b,. ,I(i4,1ta,lt,iluxn bo)i_h:_ (t:db,.)

2"/ 4tl 54 2.020 _:02,t _i(' 4(>6 '' I,inlalum car i>i.de (t:.ac) 20, , ,
wi,.i_o.t.,)!),']!>()t<:.ilil,:il,um (:t<._il>ic;It:l WC c.t_lIrl_!!t k601 49 ;_0()5_(l

talt ,144() t.ant:,-ilumnitt i._le(tait) 20,:.7I,48 ,'..'.72.0!_25

2.'/ 4 II "',>"'0 _ "'">ta2.il 444_._ t:ai_i,II,ut_init:riulc, (L,.i211) 20, , ........>,.,.

t et:_i 2 41H4 Lattt:d.!.tlm s i..1 .ici de (t:a,':_:i 2) 20¢ 2"1 3(.)0!i;_!:,

ta, i i.> /tSl.(i. i <;iri.>. }i.e. , (t:. r.i.ami, rl(.)-t, r i. rxi.t: ro-beri_erle) ....",_;, (]

t C: i] 64 tt..,("liti;i.c;i, um 2.'1_42, 4002{>
"" 0 B8 2 b00Ictf_:,"II;Ii t:t_iil,c.>_l ;l,G,...., . .

t c?t l:l /11.".......t.c?t;_loil_ rc_irltor(:_d 20 "<)00

20, 4;". 41 1 2.0002t.t:, 1.4 {I {I t t:,1 1I.l r; i.t.ilft P,"7, , , . .
2/ 4;1 4;.!. 43 . 0<.0'_II, iJ{tt) loit.)i, uin '_0, r t , - -

t t>t:>6 4(;;1_1 tc, i bi I.ll(i boride (t. bb6) (7)<t. 3 l.>C don,<sm)' 48 305!>!>'D

I L'l.r 1. 151 ,." Iul i:y] li . c) . tl ;7()055!_

1 I '1't l(_j 1 ti_l]l i.llm 41.,2"7,1,42,4"/ 0

t. l ll. q ;133/ lil_lll:ium (l lql.l.id) ],]r4,_'}'/,4.;t.,4;_i,4'l 5!.)
,. '_'> _4 ;7/ 31 4B 44 "

iii 1 1 (:_{7 I hc>r i Lirl'l i4] 2

i ti1:>4 464(] t.hc)i [.tll-[i t)oi:i.clc-, (thb4). 20, _}.'/, 48 ,."002!i0;;]

t Iii.)(> 4(i4fl tlic>i;.[i.un tJc:>i'i<:lt:: (l:.tib(i) 20a ,tl'l, 48 2.00(}{:,3!i
. . 54 I 0 0 b ;/(.)l tic:'. 456,1 I tic,rLtim c:ari.)id_:, (ttic) (ftO t:Jc <h_ll,<-_c;, 20, 2.'/, 4fl, ..

l
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Thermal l'roper(y Dat_z

thr2 4565 thorium carbide (Lhc2) (69 pc dense) 20, 2"7,48,54 300530

tho2. 40"72 thorium oxide (tho2) (96-100 pc dense) 1,20,27,47,48,51 2002300

tm ].406 thulium 20,27,4]., 42,43 30005

S'.l 1171 tin 2,1,27,32,42,41,47 0

sni[iq 1172 tin (liquid) i, ].4,27,32,41,42,43 0

Soldl 36:[1 tin alloy (sn37.5, pb37.5, in25) 36 3355

sold3 3614 tin. alloy (sn40, pb60) (solder) .[,41 55

sold4 3613 tin alloy (snSO, pb50) (solder) ].,41 50

sold2 3612 tin al.loy (sn60.8, pb39.2) (solder) . 34,4:]. 5

sno2 40'74 till oxide (sno2) (93-95 pc dense) 1,20,2"7,47,48 2300

snte2 4940 tin telluride (snte 25, agsbte2 75) 20 '3305555

snte6 4939 tin telluride (snte 60, .agsbte2 40) 20 3305555

snte8 4938 tin telluride (snte"80, agsbte2 20) 20 3305555

ti 1176 titanlum 20,27,32,37, 42,43, '41, 20002

ti 1176 titanium +i. 20002

tiall 2-712 titanium ailoy (tj. bal, al2, mn2) 20 3303330

tial3 2716 titanium alloy (t:i bal, a.14, .cu2, zr2) 20 3303330

tia172730 titanium alloy (tj. bal, al4, cu4, sn2) 20. 3303330

tiall 2"732 titanium alloy (ti bal, al4, mo3, vl) 20 323332'3

tial5 2720 titanium alloy (tj. bal, al4, vl, moO.6) 20 ' 3303330

tial2 2714 titanium alloy (ti bal, ai4, v2, mol) 20 3303330

tia!4 2718 titanium alloy (ti bal, al4, v3, mol.5) 20 3303330

tial6 2728 t.itanium a].loy (ti bal, al4, zr3.5) 20 3303330

D tj.al2 2736 titanium alloy (tj. bal, al5, sn2.5) 41,45 303330ti555 2738 titanlum alloy (ti bal, al5; sn5, zr5.) 45 303330

tial3 2"/40 titanium alloy (ti bal, al6, v4) 20,37,45 300

tial5 2742 titanlum alloy (ti bal, al8, mol, vl) 45 • 3330

tial4 2746 titan.1,um alloy (ii bal, cr3.4, mo2.1) 20 3303330

tial8 2752 titanium alloy (ti bal., sn4.8, a14.5) 20 3303330

tial9 2754 titanlum all.oy (ti bal, sn5.5, al2) 20 3303330

tivl4 2768 titan±urn alloy (ti bal, v14, ct'lO, al4) 20 30(]3300

t:ivl5 2766 titan±urn alloy (ti baL, vlS, a].2.8) 20 3003300

tialO 2770 t(tanlum alloy (ti bal, zr3, al2) 20 3303330

tJlO0 2750 titan,.urn alloy clOOm (rcl3Oa) (mn7.9) 20 203320

tih40 2722 titan_ium alloy hylite 40 cl30am, rcl30b 1,20,41 303330

tih50 2724 titanlum alloy hylite 50 (imi550) 20,45 303330

tihSl 2726 titan,.urn alloy hylite 51 (imi551) 45 303330

tih55 2760 titanl.ura alloy hylite 55 (imi 20,45 303330

tih60 2758 titanium alloy hylite 60 (imi 20,45 303330

tih65 2756 titan,.urn al.loy hylite 65 (imi 45 303330

ti679 27_4 titan,.urn all.oy imi 679 (snll, zr5, al2) 45 303330

ti680 2762 titanium alloy imi 680 (snll, mo4, al2) 45 303330

til40 2748 titanium alloy til40a (fe2, cr2, mo2) 20 3303330

tilSO 2744 titanium alloy ti150a (cr2.7, fe]..4) 20 3003300

ti155 2734 titanium alloy ti155a (a].5,fe2,crl,mol) ],20 3303330

tibed 4722 titanlum beryllide (tibel2) (hp, 95d) 20,48 [{500

rib2 4650 titan:l..umboride (ti.b2) (hp, 95 pc dens) 20,27,47,48 500

tic93 4567 titan.l.um carbi.de (tic) (93 pc dense) 20,27,47,48,54 22502

D
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Thermal Property Data

B

tic96 4566 titanlum carbide (tic) (96 pc dense) 20,27,4'7,48,54 _L.502°_ --

ti.cc2 5431 titanlum carbide + co (co18, nbc,tacl'5) 20 3305535

ticcl 5430 titanlum carbide + CO (tic 80, co '20) 20 305535

ticc3 5432 titanl[_m carbide + nbc + ni 20 3305535

ticcr 5442 titanlum carbide + ni or co (avg prop) 48 2220555 =

ticc5 5434 titanlum carbide Cermet k138a 49 305530

ticc6 5435 titanlum carbide cermet kl51a 49 305530

ticlO 5439 titanlum carbide cermet kl61b 20 3005500

ticc4 5433 titanium carbide cermet k162b 49 305530

ticc7 5436 titanium carbide cermet k163bl 49 305530

t/.cc'.85437 titanium carbide cermet k164b 49 305530

ticc9 5438 titanium carbide cermet k165 49 305530

tinit 4452 titanl.um nitride (tin) (hp, 70-.90 dens) 20,27_47,48 2020502

tio2a 4084 titanlum oxide (tio2) (rutile, a axis) 1,20,27,32,47,48,51 .20202

tio2c 4082 titanlum oxide (tio2) (rutile, c axis) 1,20,27,32,47,48,51 20202

rio2 4086 titanium oxide (tio2) (rutile, i00 d) 1,20,27,32,4"7,48,51 200

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.sio2) (c-axis) 27,5] 305551 _-

tourm 4996 tourmaline 27,51 305550

t-gas ].566 trit.ium gas 3335533

w .].].81tungsten 20,1,32,34,27,37,42, 0

w ].i81 tungsten +41,43 0 -_

w25re 3801 tungsten alloy (w75, re25) 3303330 _-

wnicu 3802 tungsten alloy (w90, ni6, cu2-4) 20 303330 L
- wb 4652 tungsten boride (wb) 20,27,47,48 2500 -

wc 4568 tungsten carbide (wc) 20,27,47,48,54 2500

wccl2 5463 tungsten carbide cermet carboloy 883 50 300530 -

wccll 5462 'tungsten carbide cermet carboloy 905 50 300530

wcclO 5461 tungsten carbide cermet carboloy 999 50 300530 -

wcco2 5453 tungsten carbide cermet ca2 tool steel 20 3300530

wccol 5452 tungsten carbide cermet ca4 tool steel 20 3300530

wcco3 5454 tungsten carbide cermet k6 and k96 20,49 300530

wcco5 5456 tungsten carbide cermet k601 49 300530

wcco8 5459 tungsten carbide cermet k701 49 300530 -

wcco9 5460 tungsten carbide cermet k801 (wc + ni) 49 300530 "

wcco7 5458 tungsten carbide cermet k92 49 300530 =

wcco6 5457 tungsten carbide cermet k94 and kl 49 300530

wo3 4092 tungsten oxide (wo3) (polyxtal. porous) 20, 27, 47_ 48 20305

wse2 4946 tungsten selenide (wse2) 20,27 3303550 -

wsi2 4786 tungsten silicide (wsi2) (hp, 95 dense) 20,27,48 2002500 -

wte2 494'7 tungsten telluride (wte2) 20,27 3303555 -

wtic5 54"70 tungsten titanium carbide km 49 300530

wcco4 5465 tungsten titanium carbide k2s 20,49 300530 -

wtic7 54'72 tungsten titanium carbide k21 49 300530

wtic6 547]. tungsten titanium carbide k4h 49 300530

wtic4 5469 tungsten titanium carbide k5h 49 300530

wtic3 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 ].186 uranium 20,31,32,36,27,37,42, 0

1.1 1186 uranium +41,43,44,34 0

mulby 3831 uranium alloy mulberry 34,36, 37 0

u18zr 3833 uranium alloy (u82, zrl8) 20,_34 30[3330

u9Ofs 3837 uranium alloy (u90, fslO) 20 303330

ulOmo 3832 uranium alloy (u90, molO) 20,35, 36 300

ufszr 3838 uranium alloy (u93, fsS, zr2) 20 303330

ucreu 3835 uranium alloy (u94.4, cr5.6) (eutectic) 20 3003300

uzr05 3840 uranium alloy (u95, zr5) 20 30303330

uO4nb 3834 uranium alloy (u96, hb4) 20,34 303330

u97fs 3836 uranium alloy (u97, fs3) 20 303330

uzr02 3839 uranium alloy (u98.5, zr]..5) 20 303330

ubel3 4724 uranium beryllide (ube13) (sntrd, 61d) 20,48 305550

ub4 4654 uranlum boride (ub4) 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) (polyxta_'_, 97 dens) 20,27,47,48,5i 500

uo2 4094 uranium oxide (uo2) (single crystal) 20,27,47,48,5]. 500

D u_oSl 4099 uranium oxide (u3o8) (prsd at i00 psi) 1,20,2"7,47,48 2002500
u3o8h 4098 uranium oxide (u3o8) (prsd at 4200 psi) 1}20,27,47,48 2002500

uo2cr 5482 uranium oxide + cr (uo2 80 vol) (97 d) 20 4305550

uomo3 5486 uranium oxide + mo (uo2 70 vol) (92 'd) 20 4305550

uomo2 5485 uranium oxide + mo (uo2 8o vo].)(9], d) 20 4305550

uomol 5484 uranium oxide + mo (uo2 80 vol) (94 d) 20 4305550

uo2nb 5488 uran±um oxide +nb (uo2 80 vol) 20 4305550

uo2sl 5490 uranlum oxide + st steel (uo2 70 vo].) 20 4305550

uo2s2 5491 uranlum oxide + st steel (uo2 80 vol) 20 4305550

uo2zl 5492 uranium oxide + zr (uo2 43,zr 57)(59 p) 20 4305530

uo2z2 5493 uranium oxide + zr (uo2 80,zr 20) 20 305535

upuox 4242 uranium plutonium oxide (4uo2.puo2) see 53 303530

u3si 4788 uranl.um silicide (u3si) 20,48 20525

urfma 7442 urea-formaldahyde, alpha cellulose f].ir 38 25555

urfmn 744]. urea-fol.-ma!dehyde, molded 38 25555

v 1286 vanadium 20,32,27,41,42,43 0

vbel2 4726 vanadium beryllide (vbel2) (85 pc dens) 20,48 505

vb2 4656 vanadium boride (vb2) 20,27,48 20555

vc 4578 vanadium carbide (vc) 20,27,47,48,54 2022502

vn 4456 vanadium nitride (vn) (pr, strd, i00 d) 20, 27,47,48 22505

verm2 5292 vermiculite, expanded (d = 0.].9-0.25) 20 305530

verm3 5293 vermiculite, expanded (d = 0.3) 20 305530

vermi 4986 vermiculite brick 20 305550

vermp 4988 vermiculite insulating powder 20 305550

sio2 4062 vitrous silica glass 1,20,27,47,51 2200

D
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vycor 5036 vycor glass 20,27 500

h2ogs 4113 water (h2o) (gas) (satd) 1,2,14,27,46 205550

h2ogl 4112 water (h2o) (gas) (I atm) 1,2,14,27,46 200050

water 4114 water (h2o) (liquid) 2,14,27,46 0

ice 4116 water (h2o) (solid) (ice) 2'7,46,51 0

d2o 4118 water, heavy (d2o) (liquid) 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, maplel (across grain) 1,2,27 305555

pinew 8526 wood, norway pine (across grain) 1,2,27 305555

oakld 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 (w:[th grain) 1,2,27 305555

wood2 8513 wood, spruce (across grain) 46 5555

woodl 8512 wood, spruce (with grain) 46 5555

teak 8530 wood, teak (across grain) 1,2 305555

piney 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

yb 141]. ytterbium 20,27,41,42,43 30205ybb6 4640 ytterbium boride (ybb6) (90.6 pc dens) 48 305555

y ].346 yttrium 41,2"7,1,20,42,43 20005

yb6 4622 yttrium boride (yb6) (98.4 pc dense) 48 300555

y2o3 4102 yttrium oxide (y2o3) (96-100 pc dense) 20,27,47,48 300

zinc2 3861 zilloy 15 1,6,41 355

zn 1191 zinc 2,1,32,27,42,20,41, 0

zn 1191 zlnc +47,51 0

znliq 1192 zlnc (liquid) 14,20,27,32,43,47 0

zincl 3862 zlnc alloy aStm b69 1,6,41,51 355

znsb 4948 z.lnc antimonide (znsb) 20,27,47 3303550

znfeo 4252 zlnc ferrite (zno.fe2o3) (pr, frd, vac) 20,27 500

zno 4104 zlnc oxide (zno) (prsd, fired, I00 d) 1,20,27,47,48,51 2000

zns 4750 zlnc sulfide (zns) (cubic crystal ) 1,27,47,48,51 310

zinc3 3863 zlnc-aluminum alloy astm 23 1,6,41 355

zinc4 3864 zlnc-aluminum-copper alloy astm 25 1,6,41 355

zircn 4330 z].rcon (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 zirconiunt boride (zrb2) (hp, 97 pc den) 20,27,47,48 20502

zrb2b 54,96 zirconium boride + boron (borolite i01) 47_48 505
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D
zrb2z 5498 zirconzum boride + mosi2' (boride z) 47,48 2000500

zrc 4580 zirconxum carbide (zrc) (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 zirconzum oxide (y2o3 12, zr 8) (97 d) _ 20 4305530
zro2 4106 zirconium oxide (zro2) (monoc., 100 d) 1,20,27,47,48,51 0

zro2c 4108 zirconxum oxide (zro2 96, cao 6, 91 d) 1,20,27,47,48,5]. 0

zroti 5494 zirConlum oxide + ti cermet zt-15-m 20 5500

zircn 4330 zirconxum silicate (zro2.sio2) (xtal) 20,27,48,61 2505

zircp 4332 zirconlum silicate (zro2.sio2) (i00 d) 20,27,48,61 2500
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7'hermal Property/)ata

5.6 Material Data Base

The thermal property data for each material i:_c._lltained oil I to 14 cards, The lirst two cards must be included; 'l'hc nunl-

ber of additional cards required is dependent oil the number of l)lr'opertyvs, teml)erature dal/.ipairs for heat capacily and

thermal conductivity, A maximuni oi' 24 data pairs (contained on 6 cards) call be. detined for each of these properties,

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

control card 1
,,

column format quantity

1-5 A5 alphanumeric identifier - ,ameasi_materialindc×

6-10 15 identification number - sameasit_materialindex

11-15 15 identification number - rortiniteelcmc',rltrcfercl)ce

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

21-30 E10.0 density of material [kg/m3] - thi_ is the,value at c_rnc'arrl_c_miclnlwralurc or the 4
lowest ter_lperature for which heat capacity or i.herri]al con(lt,ctivity ix tab_llatt,d, which. I_

over is higher,

31-40 E10,0 transition temperature [K] - or maximuln tcnllwrature at which material rllay be,

iised, If a latent heat is specitied in columns 4 1-5(), this is the transition lClllI)t'.rattlre at

which either a phase change or solid state transition ¢)ccurs, if a n_atcrial h_,_sino|'e than

one transition with a latent heatottect, other ,,;are included iii lhc fable of lie'.atcapacity

versus temperature asa triangular peak superiniposed over the actual heat c'al)acity

curve, This triangular peak as a base widl.h ()t I()K arid iS(.'ciltereil al tlic transili(in tClll-

peraturo,

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

51-60 I10 thermal generation rate curve number - timedepondem, [clllpcralurc'dt,-
periderlt, arid coristant furictional relations are indicated by positive, rleg_.liivc'.,aii(l zt:r(i

curve numl_rs, respectively, '['lie c¢_ns_lntvalue will be the curve nlullil)licr.

61-70 EIO.O thermal generation rate multiplier [W/m3]

4
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7'hermal t_roperty Data

control card 2

column format quantity

1.5 15 number of heat capacity data pairs 2s rl,_<24 , il'nt:=()or I, theninclude
the constant heat capacity value on this card.

6-10 15 number of thermal conductivity data pairs 2 < t_,;; 24 , it' nk=()()r i, Ihcn

include thc,constant thermal conductivity value cmthis card,

11-20 E 10,0 heat capacity [O/kg K] - ii coll.,,;tantor ii' thetempe,raturcOel}crl(tellccis tmkilown.
When a table o1'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] - it ccmstantor ii the temperature dep{,.ndenceis

unknown. When a table of thermal c(mductivity versus temlx'raturc is list('d, the value

given hero is al or ne_._rroom temperatur{:,,or at the Iowesl tempt'.rature tal_tllate(t, which-

ever is higher,

D heat capacity table Cards - ii' n,: > 2, then include heat capacity versus temperature data, 4 data pair,,.;per card,

up to a maximutu of 24 data pairs,

column format quantity

1-80 8E10,0 T1 , C1 , T 2 , c 2 , T 3 , c 3 , T 4 , c 4

thermal conductivity table cards - ii' n_:>..2, then include thermal conductivity versus tCml_c,rattn't"(talmi,4

data pairs per card, up to a maximtJrn o1 24 data pairs,

colt, mn format quantity

1-80 8E10.0 T1,k 1,T 2,k 2,T 3,k 3'T 4,k 4

D
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k IW/m KI c []/kg KI 7'lit'/ klJ/kgl ' plkg/m'_l 7'hermall'rolwrty Dut_

D
al 100]. n 5 2, 6981!_t. 03 9,333l,:+02 ?.9/]g40!;

,_ . ah,'t'C212 ]. "_ 9.2051!',_02 2. 38' ' )

0 000t;,r00 0,000lg+00 2 055t!',-r0:1. 1,004t:,:',+0] 3,315F,-t-0] Q 000l!',.tOl !_, _(;5[,',t()] 1 [t () _i:, t (),:
{ ' 2 , '] ,. ,.7 735t!]t-0:1 3_410[<+02 1 112t':;-t02 5,439h,4-0 1,'132tJ;+0',_ '/ 14_1!;_.0 '_ "',/:_lI,;41)',I _l _cl(,l,;o0;:

" " . .... ' . . .... 3L.h,.tO :1 084t¢,+03 ?, , '14 ()I,;1():_ 1 (]84h;t0: _,7 13.I.h,+02:1 ]30g+03 q 3321_;+02:1.,2(-;8fi;+03 9 ",/'" 2. ,

4:150F,400 3,807E+02 7 150t_H00 7.1131!]+02 ],015t!;+0:l ],00,'11_;+03 2,0'1.!:,1';t01 1 ',!:)OI,',O0_

at.,-t- I,:.t 0 :i . ()01,;t ()_'3 f)lSg_-01 1.59(:h,-t.0:3 5 0] 0:i 8 000t.,.1,+02 6,015l!;.t.0]. '_ 983t!',-t0" I 002. 2. c)
' "_ ri! t r_ "_ ..... '1 1321_+0,. 2 385,., -v_, 2 1311_+0 _ 2, 2.59P,402 6 73:1f!;+0 "_ 2 21i!1,:',-t02. c) 332t!;t02. ,: 100t,:_l_, . . ,i , .

• . ..,l,-r 05ali. lc I 1002 n 5 2,360l?,+03 9,333t!;+02 3.97 ",'
0 3 1,084t_.,-t. 03 9,205E-t-01

q 332I.<_-02 9 20'5g+01 9 "731g+02 1 0331.'_',_-02 1 063g.t.03 ] 2,]31_:40 '_.. , t , , * , lL

sb 1006 n 5 6,696E+03 9,037t!',t'02:1..632I{',-_.05

5 7 2 07:l.gt0 _ 1 841g+01

2 73:1E-_02 2 059t!',+0 "_ 5 832g-102 2 406l!:-t-02 9 031I,:-t02 2 88/1_;t02. c) 0_?,1!:t.02, "' 'i',2,1f,_02

] .(;73E+03 2,552I'_;+02

¢ . , t* "') , , ,2 731[i',+02 1 883E-t-01 4.731E,-t0_. :1.,632g+0:1. 6,73].F;+02 1 7991i;t. 0] / 131l!: r02 I 9 (; (:;1,',_()l

9 037E-r02 ,,..385_,-t.01 9 038F,4.02 2 ]00E-t.01 9 73].i_.--0_, 2, :1.00t;_-t.0].

sl:)].iq 1007 n 5 6,500E',-t03 9.037E;+02 1.632t!.;+05
0 0 2.' _'°_" ,.) ....... F-02 2 100E',+01

i as 1008 n 5 5,730E+03 1.087E+03 3,690t!',-t-05
2 0 3.30': _ "_ .:)L+O,-, 4 O00g+O0

2.731E+02 3,243h,-0,, 8.86.lg+02 4.017[_+02

be 1011 n 5 1 848E+03 1,556E+03 ] ,3001_.',.t-06

11 8 1.841. F,+03 1 84:1.E-t:02

0.000E+00 0.000g+00 7 31.5E+01 6.2'76E+01 9,8].5E-t-01 ],883F, r02 2..231t,;_02. 1 .,12_1,;_0_

2.731g+02 1.7:/5g+03 3 732E;+02 2,].3,t[;',+03 4.731E+02 2.3641i:;-i-03 6.1311!;.t02 2,(;9_)F,_0._

].556g+03 3.577B+03 I 556E',t-03 3,1809403 2.203g._.03 3.300l{',_-03

].q81Ig._-0,:_" 2. 301[':',+02 2 982E+02 1.820F,-t-02 4,"/311_.t-0 _., ] .464t+',-t-0'2. 6./3]I,,"_0,." 1.1/2_,;_()2

],073E+03 7.740F,-t01 ] 2'13g+03 6,067E+01 1..473i_;-t03 5.230I<+0] ],!)!i6t!;10{ ,t.!):{/I,;_01

bi :1016 n 5 9,750E+03 5,444E+02 5.021E-t-04

4 5 1.;_.].3E+02 8,000E+00

2' 73].E',4-02 1 218F,+02 5 444E+02. 1 360E+02 5 445F,-t0"' 1.42......... :. _ti:F02. 1 .2/_I':_0_ I ./!,31':_ 02,

?..93lE',.l-02 8.000E-l-00 5.444EF02 7,448E+00 5.445F, t-02 ] .7!)/1,:_01 6./31t,:_0". I ,!),tgl,:_01

9.731E+02 ]. 548E+01

bi.liq 1017 n 5 ].0001g+04 !3.444E+02 5. 104h;-r04
5 4 1 4°3g+02 ]. 088g+01• L

5.44:l.g_02 ]. 423E-t. 0 ") 6 731E+02 1 481E',+02 8 731.1!]1.02] ':/3l<{()2........ _. , . . :1,0/_,l';10 { I .(,I;11,:_ 02

] .273[!]--_03 1.'/32E+02

• 't ") . _ _ " t ""5 444E--0_. 1.096E+0] 5 731E-.0_. ].695E+01 6.'/3]F, 0,. ].5(;91!:10/ _).1_1l;:_0'2 I .',,1f/I.:_01

/
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7'hermal Property Data k lW/m KI r IJ/kg KI 7' IK/ _ IJ/kgl plkg/.r_/

(
cd 104]. n 5 8,6[i0[_:k03 !.i,q4]l,;I-O?, b 4_!1t<t04

6 '1 2,30 '1[,:+ 0 ,? 9,205 i':;-o01

2,13]-ti:t-02 2,280E+0,?. 2., 982l!',-t0'2. 2, 30]1_;t02 3 "13;',1",t02 2, _8';t!',t.0.1'. !,, q4]l;',t (};'. 2,b94l,',t02

5,941I,;-_-02 2,636E-t-0,'2. ] ,038h:t.03 d,636t,]t. 02

,1, .91].[_;.t 0,1 8, 786E-t 01 5, 941E-t-02 1,046hi-t-02 5 9,11.I::-t.();} 3.4/31,;.t01 l, ()l_] I,;.I.()2 4,9'/9l!:+0l

c(:ll..iq ]042 n 5 [_.000E.t. 0 _ 5,94].I!;-t02 5 b231,;t04

0 3 2,636Et.02 3,4'13t!:;+0]

t), 9,1]i_:-102 3,,_'13F,-t.01 f.i, 4811!;-I.02 4, 39:_[{;-k0]. "1 0811qt. 02 4, 9'/9It',40.1

co 1046 n 5 _ _601_',t.023 1,16_}I_-i-03 2 6151£+05

]_ 9] ] '1 di dI"11 _.t.C,_. 62 _[t',,t0 ]

0,000F,}-00 0 000E-t.00 ,1 [_].5}!;-t-01 4,000[t;-t 0]. ] 382.}!;i02 3. :_00Et 0;_ 2,'/3].[t:-t. 0,9 4,000[!;-t-0P.

/,232I!]t02 5 3!56E+02 7 ,:82[!]-t02 1, ]*/,."_h,'-t_03 "1.33].t v,402 5. 1881,_;t-0,." 1,3q'_F- 0.,_ 8, 0001!;t 02

] ,398f<+03 2 900t<+03 1. 403I!:-t03 6,820E4-02 1,'168f,:-_03 6.820t,_+02

0,000f<+00 0 000l!3+00 2 315f,.i+0]. 4,8t21!;-_02 1.31.5f{;-_-0] _.1001!;._0,! ],5811<t-02 1.,,1641!',t-02.

?,,982, E-}02 8 000E+0] 4 231.[;',_02 7,950E*t0] ]..768E+03 2.1001{',._02,

cu 10!5:1 n 5 8 940E+03 1.356E-t03 1,339E+05

12. 12. 3 849E+02 3 9751!;t-02

0 000i,_00 0 000I{3+00 2 055I<t-01 7.950S_.00 3,315I!:_0]. 4 0001_:t-01 5.56514+0] ] 2131,;J02.

7 /3bE+0]. ] 97].E-t02 9 015E+0] 2,31.81_;-t-02 ].,l],'.ti:-t0fi 2 1511,] t 02 :l.6"1fii!;}02 3 3_¢]E.t02

2 2"'2E-)-02 3 7 '28I,',-)-02 2 13]t!',i.02 3.833I!",+02 1.3._6E).0:] 02]I.,.:)07. 1.. 356[!',.10 _ b 0 2.1t,',-)-0 ,:

4 ]50F,-k()0 ] ].1. _E-t.03. f:; 150E+00 ]..0fl6E-l.0fl ].0lbEt-01 ] fl2]E.t. 0fl 1, 51'5'[<-t 01 ] fl02Et. 04 _--
,'......015E-_01 8 000E.t03 3 015I<+01 3. 598[!:-t 03 4.01')ld, t-01. ]. 841.1!;t03 6.015I!;t0] '1 182, t,3t0,',

i } "b'/ ?-,]t:,[{;-}0] (; 067[,_--0z.. ]...) _:7_].[!;}:02 tt . 47"_}!]-102 2. 73][!;-10_). d 0].'][t;-}0,_ ] , 3!96}_4-0[_ 3 [t00|<-t 0_).

au ],0!56 n 5 1, 930E+04 ]..33"tl!;+03 6.4f13E.t0fl

1.0 7 1 280E+02 3 1.80fi;+02

0,000 V,}-00 0 000 ii.;+ 00 5 3 15 t<_.01 8.000 ['_;+ 01. 9, !51.5 I_;+ 011 1.0,16 t.;;+ 02 1.. 6 .b1 I_:-}02 1,2. l 3 lt;-t-02

2.,!91E-_02 ] :3001!;+02 3 ]]]t.::t.02 1,284[_;t02 3,132it;-t02 1.305[!',-102 1.331h',t03 I.!.;481<-t02.
] -__/E_-03 ] 485E+02 3 2,39t.:+03 ] .485t,+0,_

0.000E+00 0 000E+00 1 01.5E+01 2.803E+03 3,61BF_:+0]. 5,439[{',-t02 7.31.5i'_',101 3, bl Sl!;t0,_

1,132t,:+02 3 494I!:+02 2 '731F;¢-02 3.]80ti;-_.02 1, 331t!:-_ 03 2, 50(]1<+02

aul. iq 1057 n 5 ] .724L<_.04 1.337E+03 6.4431_-1-04
0 0 1.485h:+02 ],700f_:+02

cgem]. 1061 n 5 3.51.0I_;-t.03 3.823E-t,03 0.000E+00
17: 0 4.000E-}.02 5,439E-1.02

0, 000[']+00 O.O00Z+O0 ].002E+02 2,]OOE_O] ]..50]VI-02 8.000V,.iO] 2.23]F, I02 ;)..'/2 ()V,I02

2 7311;.',+02 4 26f{i<.',-02 3 /_ _` ........ ,..f_-t.02 7 950t__:+02 4 "/311f,:_0" 1 067}{;I-03 !; 7_]I,:._-0,: ] ""891,:-t03, , . , _', . . . ¢.

6,7%IE_-02 ] .44 3I{',-_0%..7 .I_,II!;+O"_._ ,_ ] .5691']+03 8 .7311!:-_-02] ,']OOlti-k03] ,213[q1.03 2 .02gEt()'_;.
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k IW/m KI (, IJ/kg KI T IKI _ IJ/kgl plkg/m'_l Therlnal Property Data

D
cgraf ]066 n 5 2 2501_]-I-03 3.7731_.,I-03 3. 8371!',+06

].2 7 6 694L,+0_ 1 -100t'_-t02

0 ....000g+00 0 000g+00 7 3:1.5E+0] 4 0001_]+01 2 001E+02 4,000E+02 3, "132 ;'I.,+02 9, 414g+02

4,731E+02 1 172E+03 5 731E+02 1,339t!',+03 6,731[_-t.02 ],47"1i;.;-t-03 8,731E+0'2 1, 68;?,f_;+03

1,073E+03 1 828E+03 I 273E+03 1,946E+03.'l,773E+03 2,0711{_-t-03 3,7"13I__;-t.03 2,343E+03

2,73:LE+02 1 700E+02 3 "/32tZ'+02 1,506t_.;+02 4,73:Lt_]+02. 1,_.'_97E-t-02 5,731i_-t.02 1,:130[{',+02

6,731E-t-02 1 004E-I-02 7 '/31E+02 9,205E+01 8,731t_]+02 8,000t!',+01

camor 1071 n 5 1.510E+03 3.773E+03 3'.837E+06

12 2 0,000E+00 0.000E+00

.... . . " "_i' 9 I!', 2.0,000E+00 0 00Oh-i+00 7 315E+01 4 000E+01 2 001g+02 4 000E+02 3 73,.,L+02 ,4:14 -t'0
4 731E+02 1 172E-I03 5 731E+02 ]. 339L+03 6 731E+02 i 477Z+03 8 7311'.]+02].682EI. 03

1 073E-t-03 1 828E+03 1 273E+03 1 946E+03 1 7/..ls+03 2 07iE+03 3 .7"/3E+03 2,343E-l03

8.915E+01 9.623E+00 2.731E+02 6.276E-I-00

fe 1081 n 5 7 870E+03 0.000E+00 0.000g+00

II 8 4 477E+02 7 I:I3E+01

2.22'2E+02 4 1001Z+02 1 036E+03 8,033E+02 1.04]E+03 6.895E+03 1.046E+03 I. 029E'.+02

...... { '_l_] 021 174E+03 7 364E+02 1 1798+03 3 933E+03 1 184g+03 6 1928+02 i 669E+03 6 _6,, +

1.7008+03 2 950E+03 1 679E+03 7.5318+02 1.8101i',+03 7.531E+02

0.000E+00 0 000E+00 1 IISE+01 8.7868+02 7.3151i].,+011.700E+02 I.I12E+02 1.0461!]+02

2.001E+02 8 159E+01 2 9828+02 7.196E+01 1.0"731g+03 2. 9008+01 1.573E+03 3. 1381{',+01

I fecry 1082 n 5 "l 8708+03 0.000E+00 0.000Z+00
I0 8 4 477E4-02 7 196E+01

0.000E+00 0 000E+00 2 055E+01 4.602E+00 5.565E+01 7.1131_4-01 "I.'/35l._]+01] .435FI.02

9 ......015E+01 1 845E+02 1 I12E+02 2.4561g+02 1 672g+02 3.494E-I-02 2. ")°_,_gl-024, 100E+0L'."

2.731E+02 4 393E+02 1 036E+03 8.033E+02

0.000E+00 0 000E+00 1 i15E+01 8.786E+02 7,315E+01 1.700E+02 I.I12[_',-I021.046[{',+02

2.00'IE+02 8 159E+01 2 982E+02 7.196E+01 ].073E+03 2.900E+0] 1,573h:+03 3.138E_'0]

fefur 1083 n 5 7.8708+03 1.810Z+03 2.720g+05

12 3 4.477E+02 7,196E+01

2,731E+02 4 393E+02 1.036E+03 8.033E+02 :I.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-I.03 6. 8621,_,+02

1.700E+03 2.950E+03 1,679E+03 7.531E+02 1.810Z+03 6.694E+02 3.273E+03 5. 858[,+02

2.731E+02 7.322E+01 1.073E+03 3.012Z+01 3.273E+03 3.012E+01

pb 1091 n 5 1.135E+04 6.006E+02 2.385g+04

6 I0 1.297E+02 3.431Z+01

2.731E+02 1.276E+02 3.732E+02 1.318Z+02 6.006E+02 1.414E+02 6.007E+02 1.423E+02

1.273E+03 1.372E+02 2.017E+03 1.268E+02

2,931E+02 3.456E+01 3.715E+02 3,385Z+01 4.776g+02 3,167E+01 5.325E+02 2.900EI,+0]

5.78].E+02 2.500E+01 6.053E+02 2,100E+01 6.537E+02 1.700E+01 6.99"/g+02 I. 56].E+01

7.998E+02 1,506E+01 9.642E+02 1.498E+01

I
,i ,,,,,,
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Thermal Property Data k IWlm KI e IJlkg KI T IKI 2_IJIkgl pikg/m'_l

(
pb].iq 3.092 n 5 1,060E+04 6,006E+02 2,385E4'04

2 2 1.506Z+02 1.632Z+01

6,006E+0_ i, 506Z+02 2,017Z+03 1.268Z+02

6,006E+02 1.632[',4-01 9,731Z+02 1.506Z+01

r

mg 1096 n 5 1,740E+03 9,241_+02 3.682Z+05

12 7 [I 004E+03 i,,506Z+02

0.000E+00 0 000E+00 2,055E+01 1,700E+01 3,315E+01 8.000E+01 9.0].5Z+01 5.899Z+02

I.I12E+02 7 071E+02 1 672E+02 8.786E+02 2,222Z+02 9.456E+02 2,982_+02 1,017E,+,03

6,231E+02 i 184E+03 9.241E+02 1.360E+03 9.242E+02 1,339E+03 1.100E+03 1,402F/+03

0.000E+00 0 000E+00 1.715E+01 1.464E+03 4.315E+01 4.000E-I-02 7,815E'.-I-012.100E-I'02

I._,_L,,_02 i 590E+02 2.731E+02 1.506E+02 6.73:LE+02 1.4_3E+02,,

mgliq 1097 n 5 1.570E+03 9.241E+02 3.682E+05
2 0 i. 339E+03 8,000E+01

9.241Z+02 i. 339E+03 1,373E+03 1.423E+,03

mncry Ii0]. n 5 7.400Z+03 0.000E+00 0.000E+00

6 3 4. 812E+02 8.000F,+00

0,000Z+00 0. 000E+00 7.315Z+01 1.506K+02 1.232E+02 3.138E+02 1.732_+02 4.,I00E+02

2.731E+02 4,728E+02 9,901E+02 6,778_,+02

0.000El-00 0. 000E+00 7,315E+01 5,021g+00 1.232B+02 6.694E+00

mo 1].06 n 5 1.020E+04 2.893E+03 2,720E+05

5 7 2. 469E+02 i. 339E-I-02 I
i. 615E+01 ] .700E+00 9, ]65E+01 i, 300E+02 2.731E+02 2.469E-I-02 I,-]73E-I.03 3.180_{',+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 I. 381[.'.]+02

2.731E+02 ].,381E+02 I. 873E+03 9,_,'_05E+01 _,°.893E+03 8. 000E+01

ni, i].ii n 5 8 900E+03 1.727E+03 3.0]'_'='-_n_, .ro

12 7 4 435E+02 8 786E+01

0 000g+00 0 000Z+00 2 055E+01 5 021E+00 5 565E+01 9 3'/2E+01 1 ]I2E+0; ),"_ _981{',I02

1,672Z+02 3 531B+02 2 222E+02 4 058E+02 6 281E--0_ 5 941E+02 6 33]E+02 1 866E-I()3

6.381E+02 5 230g+02 i 727E+03 6.485E+02 i.'/27Z+03 6.088h]+02 3,005g+03 6,088_i',+02

0.000E:+00 0 000E+00 3 315g+01 2.5001_+02 9.315E',-I-0]1.300E+02 1.732E+02 1,046E-I02

2.73].E+02 8 786E+01' 6 231E+02 5.439[;_:+0] :l..553EI-03 7.7401._.',+01

os ii',14 n 5 2.257E+04 3.273EI03 1.406E+05

5 2 i, 297E+02 8. 577E+01

2.73].E',+02 i. 301[{i+02 i. 873E+03 i. 611E+02 3, 273[}]+03 I. 85A';'_r_'u_.-u_.3,273E-I'03 ] .841l}.',_.02

5.273E+03 i. 841E+02

3.231E+02 8. 577E+0:I 5,231E+02 8.577E+01

I
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k IW/m KI c IJ/kg KI T IKI _ H/kgl plkg/m31 Thermal Property Data

D
pt 1116 n 5 2 140E+04 2,043E+03 1,046E405

8 8 1,339E+02 6 904E+01

0,000E+00 0.000E+00 2 015E+01 4,000E+01 6,315E+01 8,000E+01 1,432E+02 I,].72E+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 9,623E+01

1,232E+02 7.322E401 2 731E+02 7,029E+01 8.731E+02 7,740E+01 1,473E+03 1,025E+02

pu 1121 n 5 1,920E+04 9,111E+02 3,891E+04
II 9 1 339E+02 7,],13E4.00

2,731E+02 1 339E+02 3,732E+02 1,372E+02 3,981E+02 "1,29"IE+02 4.231EF02 1,230E+02

4,481E+02 i 230E+02 4,731E+02 3,029ff_+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+02 1 700E+00 2,102E+02 3,300E+00 2.301E+02 4,602E+00 2, 901E+02 7, 950E+00

3 ....302E+02 1 004E+01 3 702E+02 I 300E+01 3 902E+02 1,339E+01 4.031 _L+0_,''1,590E+01

8,731E+02 3 180E+01

ag 1126 n 5 i 050E+04 1,234E4-03 1,046E4-05

I0 ii 2 360E+02 4 268E+02

0,000E+00 0 000E+00 2 315E+01 4.000E+01 7,315E+01 1,548E4.02 1,232E+02 2.029E+02

1.732E+02 2 2!8E+02 2 731E+02 2,343E+02 6,731E+02 2.500E+02 1.234E+03 2.887E+02

1,234E+03 2 900E+02 2 485E+03 2.900E+02

4,150E4-00 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 4,310E4.02

D 2.731E+02 4 000E+02 6 231E+02 3,598E+02 1.234E+03 3,598E+02agliq 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

i0 6 1.381E+02 7.113E+01

0.000E+00 0.000E+00 "I,315E+01 1.046E+02 1,732E+02 1.276E+02 2.731E+02 I. 381E+02

3.732E+02 1.431E+02 5.231E+02 1,477E+02 8.731E4-02 1.527E+02 3,269E+03 1.812[,]+02

3.269E+03 1.841E+02 5.698Z+03 1,841E+02

0.000E+00 0.000E+00 2.315E4.0! 6.736E+01 1,732E+02 7,322E+01 2.73]E+02 7.155E+01

1,273E+03 6.192E+01 3.273E+03 6.192E+01

tc 1164 n 5 1.150E+04 2.473E+03 2.343E+05

5 0 2.427E+02 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 1.168E+04 1.983E+03 7.113E+04

ii 4 1,172E+02 3.849E+01

0,000E+00 0.000E+00 2,315E+01 2,500E+01 "1.315E+01 8.786E+01 1.262E+02 1,046E+02

2.731E+02 ].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 1.966Z+02

2.731E+02 3.849E+01 5,731E+02 4,017E+01 7,731E+02 4.268E+01 9.232E+02 4,519E+0]

D
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Thermal Propet'ly Data k/W/m K (:IJ/kl,,K/ T IA'/ XIJ/k_l plk_lm'_/

(
Sll ].]'I]. r_ 5 l. 3'.[01;',I-035.050EI'02 6,06'/EI04

4 !_ 2.,2,b9t!;t-02 6,109t<+0].

'_ '__81!;,J-02tq 0501!',I'022 6781:',-I.02 5, %' I:',"'2, r '• , 0 ...i. + 0 ,_. , "_II '7I;',4 02, 2, ._4 ] l!',-l-03 " "I I 0 lCI-02,?.,131. I_',+02 ,.,,, ...........

2, "/3 I l!;-t02 6,402 I!',o.0 :I 3, '/32. i;',-i.02. 6,06 I I_',._0 ]. b, 0 !i 0 I!;4 02 h, I "I4t!',i 0 ,I. b, 0 '.-_]. I{',-I.02 3,300 t',-r0 .I.
I. I 31 I!3-I.02 3,300 I!',+ 01

I.,-I.0_ 6,067El'04sn_:[cI :11"/2 II 5 6. 8501!;+03 5.050_' "_

2 2. 2,42.71C+02 3,'_001_+01

!t,0!ii0V,-102. P.,42.II.!',.I.02, 1.213E+03 3,1"11E+02

5. 050_%;I02. _,300[{',+0] 7,2311,',+02 3,264E+01

t:i I.]16 n 5 4 500E+03 1,9481!',+03 4.017F,+05

12 7 5 2301!]+02 2 1001!H-01

0,000[,'I-00 0 000E+00 2 315E+0]. 1.3001{',+01 1,23 "_w-_-n'' ,_ "_ , .... "_._ ...... ,,,. 3,682L+0,, 1 732E-t-02 4 393E-t-0,_,

?.,982t<+02 5 230E+02 b 73l. E+02 5,941[,.I+02 1,153E',t.03 6,694I_,-t-02 t,158E-103 1,7241_',-t-04

:1,1(:;3g-_0:{ (:; 6].lg.r02 ]. 948E+03 7,615t,]+02 1,948g+03 6,981I_-t.02 3,533I._',-t.03 6,9_Y7t!]-I.02
0, 0001!:400 0 0009400 5 3:1.5EI-01 3,640E+0]. 1,232g+02 3,0:1.2i{;-I-01 1,981t_',+02 2,259t:',+01

2,731E0.02 2:100g+01 6 13]E+07. 1,8831>]-t-01 9.,731E+02 1,799t':',:t-01

w ]]8:1. n 5 1 930E+04 3,683E+03 1,92.5E4.05

:1,2 q :1,339t?+02 1 966E+02

0 000E+00 0,000BI-00 2 315E+01 2,:100t!.;-t.00 3,3].5E+01 1.,046E+01 7,3:15E;-t.01 6, 485I,]-t 01

9 t_lbEF0I U,7[161;',t.01 1 232E+02 ].,025E+02 ],481E+02:1.,130E-t-02 1,981I{',+02 1,300t?,.t. 02

_' 131. V,+02 !_,3:_9E+0 _.....3 683E-t.03 ") 008E+02 3,683f:,-t-03' 2,050Ig+02 6,200F,-t-03 2,0._)0E-t.0_' 2 _l-

II0 000t?,'t'00 0,000g-t-00 ,. 3:I.._:,-F0]. 1 381[:','t-03 5 0].SE+0:I 4 000E-t.02 2 "/31E+02 2 0081!',+0_-.
• i' - • " "]b i'31t_:+02 ].,,i231._t02 1 073E;+03 :_,172E+02 .... 0/3E.t..03 1,004g-I-.02 2,873E-t.03 9, 205-'..E,401.

3 413Rt03 8,996_',-t-0].

u 1186 _ 5:1. 9].0E+04 1.405E+03 5,272E+04

].2. 'I 1 l'/,?.E.t-02 2 343E+01.

0,000E+00 0 000E+00 2 315E+01 3,]38E+01 "1,31.5I;.:+01 8,'/86t_.',+01 2,731f!]+02 1,15]E+02
G,23:1l{',+02, 1 464E_02 9 3- ")6,..E+02 2,008E+02 9,411E--I-02 3,4"-131_+03 9,46117.,+02 ]..[_,83g.i02

] ,0431;'-I. 03 ] 883[{;-I.02 i 048E+03 3.891E+03 1,053E-I-0'3 1,6071_].I-02 4,091g+03 ].,60"IIq+02

0,0()0g+00 0 0001{:+00 '1 315E+01:1,883g+01 i,'1321_,+02 2,42"1E+0]. 2,'131[;.',+02 2,594i¢_-0].

6.'/31g_-02 3 4731;.;+0]. ] 0731:]+03 4.7701g+01 1.173[!",+03 5,230[;]-I-01

z_ ]:19] n 5 1 140E+03 6,925E+02 1,004E+05

6 t_ 3,t.{9].t!;+02. 1 117t!;+02

...."" /:_lt!]-I-02 3 t_49t!:+02 3 732E-t.0i,'_ 4,004[,]+02 6,731E+02 4,498E-t-02 6,{°.),_.5[,.]-t-02 4,5] 91i;-t02
(-,,0;'.(-:,t<t02 _.,,]04Et.02 ] ]80E+03 5.2721i;+02

2.,13:1t_,,0,.. ],:12'.:t{',+02 3 73,:f_+02 1 096t!_+02 4 131EI-F02 :[ 059g+02 5 731t_',4-02:1 013t_',402.

6,925I':+02 9,2.88tM.0] 6 926t!;+02 6,025_',+01 7.7:31E+02 5,941ti;+01 8,731tg-t02 5,8:l. 61".',-t-01

zni i.q ] ]92 [_ '.i 6.800f!;,_03 6,925t!H-02 1,004V,+05
b :2 5.02.1. E-t02 5.941[:',t0L

6. 925ti:k0,.'. !), 0?.lE.;.02 fl,73].E.k02 ,1,895f']+02 ] .0'/3i_]t03 4,5].9t_,-t-02 1,].'13Et():-_ 4,:]5]Et. 02
! .;?/:_I.:_0:_ 4,226t{:+02

(;.':!2.(',t<-t02 5,941t<.I()1 9,733I_.;-t.()2 5,690E+0]

/,.,. ...... ,,, ,,
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klW/m KI cH/kgKI T IKI X lJ/kgl plkg/m'_l "l'llermall'roprrtybata

D
'..',r 1.1.96 n !3 B !_00I,]-t03 P,,125t!',k03 ;_,,P,!_!_l';_[l_.i

t2 Ii_ 2,tl45t!',+02 3 13t_l¢,t011

0,000E.I-00 0,0001,].I-00I. 002E-I.0P. 2,1.()()I_II02;',,00 II(;I(}2.",(,_,l,:_il,i. / _II,;(),' !_I')_,l,'.l(_'

,],q8 '__' 2 P 2 "' q 7 I l,',_I)', ,_,,,l,i111,',..I_,1,0 84 51i}.i0 I "/?,I.E1.02 ;_,I{'101,;I0 _,IEl (1;]{ {H_]I,',Ii}, !l - . .

] ,[33E-I.()38,694F.3.I-0]}.i,]381!ii.()33,0!3[-iI,.iI02.},'II_E-10.",_I,'.,I'._I,;I(i,',I ",l,'.il)I ,H(III,;I_);I

0, 0001!.3.I-000,000E-I-00 ] 0] bEI.0l 4,1:{12E101 _l,31!._I,51(iI3, _()()I,;I01 / _.,'l,',_I),',,'','l';_()

2,7'3I.I.,31(}23,264E-I01 4 "1311!i_.022 343EI()L q,/_ll,;10;',",',()l)l,',i0l'_'_.l,',llll,IH(II,iI()

ex- ].201 n b 7 ]601.!3-I03P.,163E-I.0;_,_, 162,1,II(i5

;1.0 8 4 4/"/E-t.02 8 '/[q6l_';t.Ol.

0,0001(;I00 0 000E-k00 1 ;",[51(I-I01I,I001';-I02.1,2._21,;I02 .I,I _I,;_L)' ,/ _,!,;o(),.i_,,_,.)_)l,i_()

2, I3]_EI0P ,I ]_;.c)3EI025 13] E-I02 !;,,P,]0' 1"_, , l,,-l(....q ,lJ,[}!il()Z _.,,_{!,_il,;l()' ,,'/_,I",I)_ (,,//HI,ili)'

} ,923EI0;I I 130E.I-0L!I. 923E-103 I ,1301,_II03

0,000E+00 0 000E-t-00 2 315E-t0l .q,_}5_1!;t()2 /,3151,;_0.1 I ,,'lt,,ll,;_(},' ,/ _,',l,i I),, _,i,"_Et(}l

,, 1} _3 I"2 -131E-t.OP. _1 996E.-t.01 8 "/3].h,..O,, '/,1].3F, t01 I , 1/._I,',i0._ (,,,'1!_",1,',t()1 , I / _._.,',(.)_ , ,4_/!,1,',i()1

l_q.l.[q1207 n 5 ;[ 3!_0F,.I-[)4P., ]43F,I.02 l , l(;_F,10,1
71.0 9 71 38].I!',-t-02 {t 000F,+00

2. "13]_E+02 1 3c)3E,+02 3 732E-t02 ].,3'/2t,;t0P, el,'/3"l,t';t0',", '1,)_(i01';_0;'. ',, /_1I'; _}/: , {', {1';1()2.

G "71{1E+02 "1. 356Et02 t_ /'{'_lEt02 1,3[FII!i'I0P, ] ,0'131';t0"_ 1 .,'14t_1';_ 1;: !. '." tt':_()_ ,','lltl,;_(},?

:l 4_,';'}Et'03 1 "799t!;+02 l g'l:3El013 .P., !_O()E t();i'.

2 131_t_'.;+02 fl ,...0lEt-00 3 13,=h,--O. .I .046t,;-t01 (;.2]11,;t0;i 1, I /;'.1,;t()l (,. / _lt';_l);} . {(}01,;_01
)'_ " _ ...... ',,1()1,;t(}l8 "/31. h; t( ,, 7t .3a61!;-t-01 1 073E+03 i1,47,9.K t 01 1 21'_1!', t 0_ I 4 _}!lt,;_ :/I 1 ( / _1':I I} _ ,

1 9"13Et03 [ . 481!;t'0;[

in lP,I ]. n b ), 300Et[)3 4,2qsE-t02 2.B451,;-t04

4 0 2,3flSIP,t02 2,34;7'}I{;t _01.

....... t "' 2 5 2 2 "P,/3].E+02 2 3(:;8E-t.0P 4,P. 98t,-.0_. , 00E-t. 0 4, 01{Et0 .... :.t;i, ll,;t[},: ', '/ _,l,;l/)/, ;.:,(,_;1t,;t();,:

[[_.l.i.qI.,P,12 n 5 /,030F, t0[_ 4,2.9_iE}02. 2, B451';t 04
0 0 "',6B1. Et02 4,393E_0;1

"" 5 " 2 52. 2 59 !_,.1 J .l_,] 6 n . a, 300E-t-0. ,1, Ii;t02 4, ;[ . l!;t 0

_ 0 3 51 r-, , "a....... )f_,-t.03 '1 11.... t!;t-01

2./'_1Et02 3 30t:'rt 2., 9 2 2 5, _5" 4 b 4,.. , o,_,- 03 8 t!;+[) 3. :1 .t. . I, 03 , '"2E-102 1211,;_.(14

1 i.l:i.q 1 211 n 5 5 080I:;-t0 '_ 4 5'_ "_r 2. ,:. .__........_0. 4,000t';_-05

P 5) 4 2 '_61!',-t.0-_,4 226F,+011

4 h*-'''I 4 P 9_,f.,--02 26Iii-t03 1 "13F.;-t03 4 058E.t-0]

( _' 224,.%""_Ii.',-t,.,:..),..4, 6E+0] 6,'/31E-t-02 5,021E-t-01 H./{]EI02 ',., /, {:}1,;_ 01 I .i). / _1,; 0 ; _;..: /(,I,;l()l

]., 213E-I-03 6, 6] 1E-t01 ;1, 413E-t-03 6, '/lSEt-0] ], (-]/ ;{h;.l (}_; t;. (,(_,'ll,;_01 1 ._{/ {I,: 0 { _,, {t,0t,:t//}

1.9'/3ta.;+03 5,983IiI+01

net IPP1. n 5 9,100I!',t02 3.11.01{',t. 02 1 ,;let6t,:t()!,

4 4 ]' 271.3t -t03 ] . 339E.t-02

2,'/31E-t02 ] ,'20]E-t03 3,'21.()F'-t02 ].,P, 6,7_1,.}t07{ 3,/111.;t0_: I. {(;,'li,lt()_ ,'/, /.',Ii,: _) ' I, '_)/I,;_() {

[,',, 13] t!;t02 ;l..33c)Ek02 3,'110E-t. 02 ] .3'.3!.)I,1-t()2 3 , / 1.1f,;1[) ;.: _{. tHi,I,:tt) I 1. /_11,: () ' !_. t/ (/ (}l,; t (}l
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I I I I I IIII III III .............. iqlll III' I I I I

ThermalProperty D_ta k/W/m K c IJ/kg KI 7'/K/ _ IJ/kg/ plkg/m'_l
_ L .

(
naliq 1222 n 5 9. 3001L',-1023.7] 0!,,I02 I.]3()['?,f05

8 2 1.381E+03 8. 033E_()1

3.710E+02 ], 37,:"_E_-+03 5.731E}-02 ]..30] E._03 G.7311<I0 ......") ] 276EI. 03 8 '1311!',-I.02] :{00Fif0_.._

1.073E+03 ],272E+03 1.273E-_03 ] .32.2EI-03 ] .4"131!]_031.423E.I-03 ] ,973E+03 ] ,7781,",-I-03

3,7] 0E+02 8.452E-1-01 1. 973E103 I..925E.I0]

k 1.226 n 5 8.620E+02 3. 3681_?,i02 5.94].I_',+04

_-)- -_4 4 7 ....3].E+02 9 ,'l(]-/[I]]I[I0].

2 ........731E+02 7 196E+02 3 368E+02 8 033i.{',+02.3 369E_02 8 ]:)]E-"('f02 4.7311.;'+02 "/.8(i6E+02

2.731E+02 9 707E+01 3.36BE'Q2 9.707E}0] 3.369E_-02 6,234E+'01 3.732E',I-02 5.8581_I.01

kliq 1227 n 5 8 200E-_02 :_.310_:t02 G.]09E+04
11 5 8.20].E+02 0.000E+00

3.370E+02 8.20]E+02 4.131gf02 1.908E+02 6.'13]1g+02 7,636E+02 7.73]E+02 7,6]'_g-t07.

8.731E+0 '_: -',.636Et-02 c).....731E+02 7 719E+02 1 0'73F;i03 7.88"1E+02 1.,,'_73E403 8.284E+02

1.473E+03 8.912.E+02 1 .773g+03 ]..054tg+03 ] .9"13t,:f03 :l .213g+03

3.368E+02 6.234E-t01 6.73]Ef02 4.686El01 8.'131. E-t()2 4,0]:lE't-0], ]..2'13ti;t,03 "'.161t{;+0] ,,

i ,973E+03 8.000E+00

cs 1231. n 5 ]..870E+03 3.()17t{]102 1.590E+04
-)_, 0 2,:1.76E+0 _. 4.000E+0].

2.731E+02 2. : _6"+02 :.3.0]'1E+02 2.343t<+02

csliq 1232 n ,5 ] 840E_03 3.0:l1l{:_()2 ] .590gf04 j
7 "l 2.500E+0k 2 500E+01 II

• ' "_ . E 2. o"3.017E+02 2 500E+02 4 73].E'f02 2.30]Et-02 6.'131Er02 2.008EF0_. 8 73]. t02 ,.:)91!11-02

1.O73E+03:3.054E+02 1 473E+03 6.694E+02 ].973E_03 ] .506Et03

3.017E+02 2.500E+01 6 731E+02 2.008E+01 8.731E+02 1.925E+01:1.073E+03 1.700E+01
1.273E+03 1.381E+01 ] 673E+03 7.113E+00 1.973g+03 7.000t};--0]

pd 1236 n 5 :l 140E+04 1.825E-f03 1.619E+05

I0 7 2 427Ef02 7 615Ef01

0.000E+00 0 000E+00 3 015E_01 2.900E+0] 8 315E+01 1.464E+02 1.331E+02 2.008E+02

1.732E+02 2 176E+02 2 23].E+02 2.301F+02 2.731E+02 2.385E+02 1.825E+03 3.335E+02

1.825E+03 3 264E+02 3 200E+03 3.264E+02

0.000E+00 0 000E+00 9 150E+00 1.130E+03 3.31.%E+01 2.100E+02 6.715E+01 8.000E+01

1.531E+02 7 531E+01 2 982E+02 7.615E+01 8.002E+02 7.866E+01

ba ].241 n 5 3.500E+03 9.981E+02 5.565E+04

i0 0 1.883E+02 3.300E+01

2. 731E+0 °z.1.883E+02 3.502E+02 i. 966E+02 4.502E+02....2 050E+02 5 501Z+02 2.176Z+02

6.502E+02 2.678E+02 7.501E+02 2. 343E+02 8,502E+02 2. 552E+02 9.981E+02 2.845E+02

9.982E+02 2.284E+02 1.900E+03 2.284E+02

4
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l l l I I i l i ]Ill l ]]Ill l l l II II l l II II

k/W/m K/ c IJ/kg K/ 7' IK/ _ IJ/kgl pikg/m'_l , ' Thermal Property Data

D
nb 124(> n 5 8.570E+03 2.741E+03 2,594E+05

3 7 2,678E402 5,021E+01

2.'7:31E4.02 2,678E+02 2.473E+03 3.800E+02 5.200E-F0_ 3.800E+02

0, 000E+0L, 0.000E+00 2.815E+01 8.619E+01 8,315E+01 5.188E+0], 1,382E+0t_.-'o 4 602V+01

2.501E+02 4,477E+01 2,731E+02 5.021E+01 1,910E+03 6.904E+01

re 1,251 n 5 2 ].00E+04 3.453E+03 I.'/57E+05

7 3 ] .381E+02 6 067E+01

0. 000E+00 0.000E4-00 8 315E+01 8.000E+01 1.531E.',-02 1.300E+02 2.982E+02 ] .381E+02

2.473E4-03 ].925E4-02 2 873E+03 2°176E+02 3.073E+03 2.84,5E+02

2. "731E+02 6.067E+01 6 731E+02 4.602E+01 2.473E+03 4.602E+0]

si 1256 n 5 2 330E+03 1.685E+03 1.803E+06

8 10 7 029E+02 1 300E+02

2 7{]E+0_. 6 862E+02 3 7__.E_02 8 075E+02 4 731E+02 8,535E+02 8 73]F+02 9. {72l_',_02

1,685E403 I 033E+03 1 685E+03 1.046E+03 1.900E+03 1.063E+03 3,000E+03 1.063E+03

0.000E.}00 0 000E+00 2 015E+01 1.300E+03 7.815E+0] 6.276E+0 °_.1.63]E+02 2.900V,402

2.73]E_:02 I 381E+0_. 3 732E+02 9.623E+01 5,731E4-02 5,565E+01 7.731E+02 13.9"/5F+0 _

1,000E+03 3 138E+01 1 173E+03 2.900E+0]

ge-ip ]261 n 5 5,325E+03 1 209E+03 4.310E+05

1] i0 3,222E+02 5.858E+01

0.000Ea00 0.000E+00 ]..715E+0] 6 276E4-00 I.].01E4-02 2.].761Z+02 1.732E+02 2./4]E--0_

D '/".] 31E_ 02 [3.......201E+02 4 731E+02 [3 661E+02 6 731E4-02 3 849E+02 8 731E402 3 c_.)4F;+02

] .2] lE+03 4,058E+02 1,211E+03 4 038E+02 3.102E+03 4.038E+02

0.000E+00 0.000E+00.... 1.315E+0[ 1 464E+03 7.315E+01 3.800E+02 1.2"{ °E402 1 .300E+0,:_"_

2.23]E-_02 7.]13E+01 2.731E+02 6 276E+01 3.732E+02 5.021E+01 5.731E+02 3.5561!;401

7./3]E+02 3.556E+01 9.731E_.02 3 89]E+01

ge-n ].262 n 5 5.325E+03 1.211E+03 4,310E+05

]] i0 3 222E+0 "_L.5.439E+01

0.000E+00 0 000E+00 1.715E+01 6.276E+00 1.10]E+02 2.!76E+02 ].732E+02 2.741E+02

2,/31E+02 3 201E+02 4.731E+02 3.661E+02 6.731E+02 3.849E+02 8.731E+02 3.954E+02

].211E+03 4 058E4-02 1.211E+03 4.038E+02 3.i03E4-03 4.038E+02

0 000E+00 0 000E4-00 1,315E+01 1.464E+03 7.315E+01 3.800E+02 1.232E4-02 1.300E+02

2.23]E+02 7 II3E+01 2.731E+02 6.276E+01 3.732E+02 4,393E+01 5.731E+02 2.500E+01

7. 731E+02 1 883E+01 1. 073E+03 1.883E4-01

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

]1 0 1.046E+03 2.100E+00

0.000E+00 0.000E+00 7. 315E+01 4.000E+01 1.732E4-02 4.000E+02 2 731E+02 1.046E+03

3.732E+02 1.423E+03 4,731E+02 1.700E+03 6.731E+02 1.966E+03 8.731E4.02 2.]34E4-03

1,273E+03 2.469E+03 1.773E+03 2.720E+03 2.303E+03 2.887E+03
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' ................................. III III I I I1' II -- . I .....

7'hermal t'roperlv Dam k Wire K/ c/31kg 'K/ 7'/K/ ;</]lkg/ p/kglm"_/

l-
hi ]2/] t_ !_ I I,'.2(]E_-042.423E+03 1.406E+05

]i 3 I .5{:_()I<+<)2.2 2IBb;_0]

0 000E-}00 ()000[<-_()()'_ 01':E.0] "" i001,.]+01"l 315E+01 1 046E+02 1 232Z+02 1,300}_-_-02

] 'i'i{'2.1:;_(.,:] 3(;()E-i-(_"2. /3][.;+02 ].423E--0,_ 1.350E+0 "_ 1.715E+02 1,773E+03 1.841F+02

2 42%F,..(){ " (]50}.;+()"; ") ,123E-}(]3I 841.E+0 ") 5 673E+03 1 841E+02

"_ l {]t,;t )2 k 2l,_{l}:}-()] '} /_1I!;+02 ':' 100E+01 8 231E+02 2 050E+01

i_: t"'"(i _ 5 "' '50[<._04 2 "/071i',+03 1 435E+05

]'-' 6 1 .29/V,_()2 ] 464t';+02.

0,(.)00t<_-00 ().{)0]li;_0() ' !)I!:,E+01 4.000E+00 5.715E+01 5.021E+01 7.315E+01 6 694E+01

] .:::_,i:1,;_02 1 .()()4E_02 1 732. t<-t02 I,].72E+02 2.231E+02 i.300E+02 2.731E+02 1.297E--r02

?,. l _ ,: };:_ (?_' 1,_._,()f!;_(;2 ;'. }{'"lEt()3 ":',050E+02 2,827E+03 2.067E+02 4.800E+03 2.067E-_02.
"" 5,., 1 0,..'7. {] _._,1_,'t() I _./)l I,;-t02...... <1 f{] .%E+0] ] 778E+02 1 232E+02 1 590E_-_.0_.'_ 1 732E+02 ].. -o.- ti.:-t- "_

2.731},;_0;? I ,,t_:,,it_;-_0;: '.-, 2:31_':-_02 1.381[<-_-02

rt_ 12_;:i r_ !, I .240f,;+04 2.2.33E+03 2.134E+05

] () ..,_ ]: . J'>]}.:t ():.] ] _i(],(, }<-}.(]_;"_

'i).()(.)0t,'.!00 t).00',)t,:t0()"'. 4lt.)Et()l 4.000E+00 4.815E+01 4.000Et-0i 8.315E+0]. 1.300E+02
[ 1'- l t;:_<',::: I ,'i(lftt.;_(_:,: 1 "¢:?.b:;_022.]O0E-t.022 "_31.E+022280E+022731E.t. 022421E+02

,:: "'_ ;,_,)" ,.: ,1_ :::},:t 0::* ] _!//E.t0{ 3 870B+02

1 _ , ,._ t '!,: I i ". ' "" "' _ {t}" _ (I .' i :" { ;' b' t () :i:: ]. '] (-3 9 _.]'} 0 2 _2 ,_.13 1 E t- 0 2 1 l':. 4 8 [1"-]IL 0 2 2 "7 3 ]. [_,' "_ 0 ,:," ] [5 ]- 9 t!; t (] ['_, . .... , ..... -, . , . O . ,

4 I _] 1.;_:).' ']":.:},, _):,?

i
k.i <]!.:_,:',:. , 1.' _._i.;,{ , _, ,,.. / _,it,:_():,: ,>.'::,2:3E+02 1. _,'_"3E+0376. 694E+022.:1.63E+0:_, 8.74bl::-t0,:"

2. 7.'1}:.,_2 ':. :_: 4}',_,)! . !_/ ',!,:I(.) -; ,'i.9_1[!:t0]

::;,_ '_;:=i ' ;_ t, . :..t)0},.!,9 _, %. :120Et-f)2 2.573E+04

;;.. i _]l.;+<: .:.'_,_}, _{);:: ',. '..i: :_k;(;,',: :':. 598E_-02 3,121t_;+02 4.058E+02 3.732.ti;-t02 ?,.f¢4{-)f;l-f02

2. t_,11.:+<_ i,:.t}.;_._! ':. l:'0_<_();: !).0211<t-01 3.121E+022.900Et-0]. 4.731E-t.02 73.1.2g8t{:-_07

_.i } i_! 1:,:(:-_,.: :J :> i .,i/_..}<t0f, :_.:I. 20E_0:,'. 2.573E-_-04

:_,. i;:!)i,;_0,? , _i4!_t.:t(;;: (; 7_1}.:_0;:: 3.:_001g_028.731E+023.264E-t-021.073t?;+033.:_()5E-_-02

'I "1 f) "_ )] . k/"),,_07.., -', ,q<.J4}.;__,.. _. 47:_,Et , , .,,. 800Et-02 ] './73E+034 .561E+02 ]. .913L;;_-035 . i 88E_-02

_ . 71,:0 }::_():,: " '_!.)(jt.:t(.)] ,_ _'"; ] t,:t.!) _,'. 3.138E+014.731. E+023.138E+016.731E-t-022.900E+0]

;_._./_'}':_0:<_ ,.." %:::()}::_,")1 _. !:)/"i;;t0_,, _")....,;!59E+0]. ] 273E+031. 841E+01 ,.1. 673E+03 t .0a,6g+01,

I ._/_,t;:_(; :: < 4!',!,t,:_90 I '_/?,t;_0!, 4.000ti:_00

:!;r 1:::9:; _ !; .;! (.,()()l:<_0 3 1.042g+03 1.046E+05

8 r, -<. %r._}:;_02 4 0{)0}!:_0]

2.9}_2:},:+()Y' :_.012I,:_0.;:: _ ',/11}< _0,;: I.{.912E+03 8.621E+02 2.322E+03 8.6/2E+02 4.079E+02

]./),i:,:i':_0{ 4.<L_%}_;_0" :1 I)42E_-01f, 3. 6821?;+02 1.473E+03 3.515E+02 1.973E+03 3.5151<+02

2,/_11!;_02 8.r)<)_i]'_:_(ii i Q42i<_03 8.0001£+()I 1.042E+03 4.310E+0]. ].273g+03 3.800E+01 =

l .67_!<_.0_ 2.9/]}:;t0] ] 9/#I<_0T_ ,2.500E+01

I
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l ]Ill]Ill l li II ..... lll'll l I

k IW/m K] c IJ/kg K] T IKI k IJ/kgl plkg/mJl Thermal Property Data

D
ru 1301 n 5 1.220E+04 2.673E+03 2.523E+05

12 4 2.343E,+02 1.046E+02

0.000E4-00 0,000E+00 2 315E+01 2 100E+00 7 315E+01 8 786E+01 1 232E+0,., I 700E+02

1,732E+02 2.008E+02 2 231E+02 2,218E+02 2,731E+02 2,343E+02 1.273E+03 2.962E4-02

1.473E+03 2.971E+02 i 673E+03 3,012E+02 ].873E+03 3,096E+02 4.173],:',+033.096E+02

2,73].E+02 1.088E+02 3.131E+02 1.063E+02 4.731E+02 1.046E+02 5,731E+02 1.046E+02

ca 1306 n 5 !.550E+03 I.]18E+03 2.301E+05

9 0. 6.569E+02 1.300E+02

E+0,:.8 07 0_ 7 23,..I,,+02a.389E+032 731E+0,_ 6 485E+02 6 731E+02 7 908E+02 7 ].8]. 5E+. ° , ° o • , _ ,

7.282E+02 7,615E+02 "7 731E+02 "7 678E+02 1 123E+03 9.623E+02 1 123E+03 7 740E+0,.

] .'760E+03 7.740E+02

ga 13]] n 5 5.907E+03 3.029E+02 7.99]E+04
4 0 3.724E+02 3.300E401

2.73]E+02 3. 682E+02 3.029E-102 3.749E+02 3.03].Ea02 3.987E+02 2.6"/6E_.03 3.987E+02

galiq 1312 n 5 6.090E+03 3.029E+02 7.991E+04
0 0 3.987E+02 3. 300E+01

:i-s()] ] 3]6 n 5 4.930E+03 3. 86IE402 6.025E+04

6 0 _'.]76E',+02 4. 35]E-03

_> 98 _,..E'+02_ ]76E+02 3 86'/EI02 2 ]76E+02 3 86/E+0"" 3 180E_02 4 c_/%l.',t023 ]80E+02

i 4. %"_ . .

. _61<+02 1.481g_02 3 000g+03 I 5481!:+02.

• '_ ' I_.I_,+ .p 132] n 5 1 8,.0h,_03 3 ]...._' 02 2 ]001,;}04
, _ ,h4 0 7.406E 0,:.4.000El()0

';_ 131E_-02. l 406E+,G2 _ 17]Et-02 l 406t{',t'02 {. ] _..b,+0 8 ]')E+0 .),......, , ,J c:, _., _. . . _. . , .

s___ :l {2.6 n % 4 790F_0 _ 4 c "_ .222...... •_0,:E4-02 3 E-t04

4 0 3.,:"_'_2g_-0'_,:. ,_. ].53].E-01

2.73]ti',_02 3. ]38f!i+02 4. 902E+(]2 3 891E+02 4. 902E+02 4. 000E+02 9. 580t<_02. 4. 000f!;+02

s 133] n !> 2.000E+03 3 92].E_02 3.828E+04

l 5 7.1" 3g+02 2.761E-01

-"+ ' '" 9 2 . .2./31[', 0,,, 6. 45g+0_ 3.6:VIE402 7 740E4-02 3.687E-_02 3.:1.38h1+0:_ 3.736E+02 ']. qglE_ 02,

3.c)2].E:r0 "_,:8.117E+0 "_,..3.922E+02 1. ....088E+03 7 I.//E_-02 ]. :19_'E+03,:,

2 731E+02 2 761.E-01 3 687E+02 2 761E-01 3 688g+02 1. 700E-01 3 ('_........ -),:] li;. 02 :1 '100[<-01

"7. 177E+02 1.700E--01

t] ]336 n 5 I. 185E+04 5.762E+02 2.100E-I ()4

7 5 I .297E+02 3.891E+01

2.'731E+02 1.284E+02 5.031E+02 1.510E+02 5.081E+02 4.602E+02 5.131ti',+02 ] .632E+02

5.766E+02 1.632E+02 5.767E+02 1.490E+02 1.730E+03 1.490E+02

•, o 469E+0]2.931g+02 3.891E+01 3.732E+02 4.058E+01 5.766E+02 4.310E+01 5.767E+0,.. 2.

6,731E+02 2.469E+01

i
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I lil i IIIII lill II III I II f __--_--]_ 7_ .......... i

Thermal Property Data k [W/m KI c IJ/kg KI 7'[KI _ IJ/kgl _/kg/m3/

(
tlliq 1337 n 5 1,129E+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 1.732_]+02 4.979E+02

2.231E+02 5.356E+02 2.731E+02 5,565E+02 1.81'2E+03 8 000E-}02 1.812E+03 7.113E}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_07,

1.232E+02 2,500[',+02 1.732E+02 2.803E+02 2.731['_+02 2.950E_02 3.48]E_02 2,979}<_02

],a 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. 832E+02 2.100E+02 5.832E+02 1.966E+02 8.73] E+02 2._]59[;',}07.

1.143E+03 2. 531E+02 I. 143E+03 2,845E+02 1,193E+03 2.845E+02 1.]9 _,E_03 2.4(i91:]_02

3,742E+03 2.469E+02

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.]97E+(]2 ].731E402 2,4,',7E_(]2

9.981E+02 2.732E+02 1.077E+03 2.699E+02 i. 077E+03 2.795E+02 i. _)3E+03 2.'/951{'_0,'

pr i361 n 5 6.800E+03 1.203E+03 6.694E+04

9 0 1,966E+02 1 .172E_01

2.'73]E+02 i. 925E:_02 3. 732E+02 2.008E+02 4.']31E+02 ?,.0'I]E+02 5./3]E_ 02 2. I /6E_0,_

6.73]E+02 ,,°.301E+02 7.731E+02 2.439E+02 8.73]E+02 ?,.623E+02 9.73]E+02 2.845E}(,,]"

1 073E+03 3.096E+02

nd 1366 n 5 7.000E+03 1.2938+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 8.7,_IE+02 ,:'..636E}02

1. 073E+03 3.054E+02 I. 135E+03 3,209E+02 I. 135E+03 3.079E+02 ] ,293}i]}01_ 3 ,(]/ <)I;',_(]2

1.293E+03 3. 389E+02 3. 300E+03 3.389E+02

sm 1371 n 5 7. 500E+03 1.345E+03 5.774E+04

12 0 1.7998+02 1.300E+01

2.731E+02 1.799E+02 3.732E+02 2.176E+02 4.731E+02 2.469E+02 5.731E402 2,636E}02

6.731E+02 2.778E+02 7,731E+02 2.879E+02 8.731E+02 2.971E+02 ].200E+03 3.]80E+02

].200E+03 3,117E+02 1.345E+03 3,117E+02 1,3458+03 3.975E+02 2.173E+03 3.9758+02

eu 1376 n 5 5.300E+03 1.0998+03 7.113E+04

II 0 1.757E+02 i. 300E+01

2.731E+02 ].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

/
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k IWIm KI c IJIkg K! 7' IKI _ IJIkgl plkglm'tl 7'hermal/'roperty/mta

I ,
gd 138] n 5 7.870E+03 ] 579E+03 9.623E-I04

7 0 2.301E-I02 8.786E+00

2.-131t_+02 2.9/ii:,+0_,. 2.q82E+02 2.301E+Q2 3 55.tE+()2 2 3431!',+02 4 "31l<+0;". ] .88317',.I02
i

] .5"19E4"03 2.385E4-02 ],579h]+03 ,:'.'13,q_,]'b'0'23,'0(]0EI03 2. 134E-i07.

'/ /
'/

. ' /_, [i'+' 03 '"tb i386 n 5 8 250E4-03 ]', u , ,:).7}4EI-04

1o o 1.8241{+o; _. _{ oo01_+oo ' / ,,
2.28;.!.t-{;+02 4.'170b;-_02 2.332E,t02 2.500f:;-t02 2.432t;i.t02 ;:. 0501<_02 2 '/_11<o.0;! ] .86;]t,:i0,'
..........."' 982t<+ 0"",.. 1 8"'4F, i 0" ..t. 23] t,',-t 02_ ] lq9E-f02 3 E_{,]F,-t. 02 ] 8,.'" ()[,,t" 02" ] . 67"_t:," t 0 ._ ,.". 38 %F,.. _)

]. 6/_[,.'._'03 q ].0SEt 02 3 0131!]-!03 ?. ] 0!StOr0"• ,_., , . . . ,,,

dy 113cj1 rl 5 8. 556[']+-03 ] 173Ei0 g ] ()et61!;t05

.4 0 ]../32_;402 1 .004['.;+01

?.'.qS;'Et02 ].700Et02 1,68()E.10'.{ _". [',80I!]t05! 1 68()t,;t03 _:.0!_()Et(]_, ,_'.l]i00t t[].4 ;:.(]'_()!']t0'_:

t1¢, 13q6 [_ 5 8.800Et03 1 7lgEt03 1 0'1Gi';t 0'._

4 0 1 .6'.,_t.;t0'> l .004Et0l

*'. 9H,}E.(]5: l.. 6!,3[,:t 02 ] . 7"13Et0{ "" '"89I!;t02 ) 11 _Et 0_, ". 0_}9I';t 02 5'. H/_l.;t 0_ ". 0,_gt';t 07

_;._ 140i :_ '..... <} /)G{]ti]+0.{ 1 800E_0 ), i 0;}',t*:+0"

}_ 0 .1. (,lHI.;_02 _.J.(,;:_t"._00

'!,81_,t.]+01 1 ;tt,,tt._t(];: ] . /.{"I<', 0,7 1 !,/._E+0'" i;! t _,lJ.;_!/ ' ! .I',('.,F,_0" _,, "<IF.i(),' 1 .[,'t_tE_0,'

• ' . ' . ..... . ' . . ' .... f;_}H}:7+0 ',.i _ t.;#l]_ ] f,(J()t.',t{}_' 1 H()()}.',+l/ a. i.' 4 {}._i] ] H(:()}.]# () ", {)_,4},;,t]5' ,' '_(i{]E*',._ 4 ,.' .

,, 0 i . _,::i)!,[<! iii H, J',(.) )j.',i (IQ

<1 !,k+¢)', _ :t 6,iEt {)2 ! . 1 { _bLit);' ] . ,1_{F.t<) ' '. 7 :l}.;+_ ! .'._Ht-L+ !]11' i . _{I Hk_;) _ ". lf{,t}';'{/<'

] .HiH}<'() ' I .'tl<,it.;i(];i ,'.{i(./ )!r.i:),_ ] , -i / _i!.; + L) ,'

,:,t. ).'iii i_ _., l.('}0()kl;)> _ ].{!<!ll']l(i_ _ _.l!".+i),l

l,; f) ] . ,'i!i%}<t 07) !:'.. ()i')(]t.'.t ()()

;;. 1 < I t,; _ O. ' ] . 4 '_;:!t<t C)'< /i . i;! _,7 I,] ,_(.), ,.' i, . /{')l)l.,. +,).. ' _: . ,) t'_] t.] tI),'.. ] . } "i ] 1,7,i () ' ', . 4H, ,!..,,i,_,,, ' ] .....t, 4,'I.' i .,. '

t,.l':ll.;t /" l. /;:'.b(},;t0; !_.."l_,ll,;t0" i.f/!t,t';_{)' 1.06f.,l']+(]._; i.E'ltl.;iO,i l.(il]l.:iO_. 1. '4,tl,;tf)4

].()/{,Eii) < {::'.()ft4},;i(:,7'. 1 .(]Ci/t.;t0 7 i'..()H, 4t,;,t(i," 1 .!)<t/l.;_'] 4 .. ];!_,t';iO ' ] ./lifT!. +t! 4 ;!. !;'_,l.;i() '

; cl ] 'i ] t:i fl !;, _t l_ . (.]l _Ii'_ (I + _ ()t'_lll.' r)'>...... )01',t , ] ...... }.;! , , _ .... +

6 0 1 ' ()(,l£t (1{! 1 ().t{:,t<t,_]. .) . _

] . 7 _,2f,;.0"' ] . 4 ....' ' '" "'. 02 1 . {,,<J . . ". '!:,i..'....... t,,t 0 /311<t _ l<i ();; 4. 4 _l f<i ()" l (_4Ht';i C);'. 1 . ':i,? ,.,t,',t (] _ 1 t 13;!

1 .......q:,'{_F, t03 l 92.,')h,'t0 _' _ (-,00F, tO') l 9 ">',,t',',t0;:_:.... ,,.

i

t)m 142] n 5 7,200E403 ] . 308}<t0!:; ({,/8(,El 0,1
2 0 ] .883E;-t057 1 . 1700F.i0].

[ -) q2. 98217',.1-02 ].. 883E',4-],:. ] . 308E+0;J 2. 594b:',t-(},.

ac 1426 n 5 1.010[<+04 1.320t<403 4.0 J,<.">Et04

4 0 1.300E-i02 1.300E-t-0]

2.98,c'.E+02 1.300E+02 1.320E+03 1./00El02 1. 20b.]t-03 ] .464E+02 3.173Ef03 1.300E1.02

II
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7'hermal l.'roperty Data k IW/m KI c IJ/kg KI T IKI _ IJIkgl plkg/m'tl

am ].430 n 5 1,170,E+04 1,123E+03 0,000E+00

0 0 ],300E+02 1,300E+01

al 143I _ 5 '7,500E',4-035.751E+02 5.690[_+04

4 0 1,393E',+02 4.000E-01

?.,982E-f02 1 393E_-02 5,751E+02 1,393E4-02 5.'752E+02 1.992E+02 6.502E+02 1.9925',+02

i)k ]440 n 5 1..200g+04 0.000g+00 0 000E+00

0 0 l. 300E-t 02 1.300E+0].

(:f 1443 n 5 ].200}<+04 0.000E+00 0 000E+00

_), 0 I 300t!',t.0'",:. ]..300t;;t-01

_'m 1446 rt 5 7.000g,+03 0.000E+00 0 000E+00

0 0 1 300h;+02 1.300E-t-01

,,:_ 144 c) li !;, ]..200E-t04 0.000E4.00 0 000E+00

0 0 1 7:_00_!:_02 l..300ti.;40]

!ln 14'_;: ii '.) ] .200}7;-t-04 0 000E+00 0 000b;+00

t) t) 1 _,00b;t()2 ]..300E-t-01

1 _ 4',', r_ 5 1 .200E4-04 3 002E-i02 9 372E-t-04

_) (_ ,12 4[!;.02 1 . 300E-i0] I

;i,<t l(,l i_ f_ 1 .::t)0Et. 04 0 000Et00 0 000t{',+00
i', ('t <(3t) l,',,_02 ] . 300 Ii',t.01.

_l 4(,,", _ 5 1 .80017',t04 9 ]31h',-t-02 0 000l{;-t. 00
i) i! :4()i)t,:i 02 ] .:{()OlV, i-Ol

_, .1_,t r_ <._.,1 .200Er04 0 000Ft00 0 000h.',-t-00
f) 0 _00l':t02 1 . g00t?+0:l

t _' 4 / 4 _l ,.j c). 3510h',-t03 5 2"1]17;#02 4 710[f,-t-04
,1 _:) ,:1 _i.;_02 l ,lO0t{:tO0

,". I'; t.:,,02. .>.I"_[;',t02 {f;. .;'.'/ ] F,t02 1.381E-i-02 5.272E+02 1..799E+02 1.235E+03 1.'199t.:',+02

t,<:_ 14 /(, i. '.., .1..'..,40Et-04 1.b03E+03 7,238E-t-04
4 0 I . 213t';t 02 l.. 300E-_-01

;".. ', 1t",_02 1 . 1 30E:-t 057 :! . 503h',-t-03 2. 008Ei-02 1. 503t!',t-03 1. 464E+02 ]. 573E4-03 ].. 464t7',-r02

i,-._ 14/9 ii 5 !-.,.0(]0t!:403 9.731E-t-02 4,268E+04

4 0 l..;,'.f,)!)t';t02 ] . 300E+0].

2./ <Ih:-f02 1.130f;',t.02 9.13]E+02 1.29"7E.F02 9.'732E+02 1.464E+02 1.973E4-03 1.464E-t. 02

=

i
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" -- I .... Illll I II II I I Illll III ...... III

k IW/m KI c IJ/kg KI 7' IKI _ IJ/kgl plkg/m'_l Thermal Property Dam

D
te ]488 n 5 6,240E-t023 '/,226E+02 21..0!59E+05

4 6 2.008E+02 3,300t(',4-00

2,'73]E+02, ] .966E+02 7,226E+02 2,76].I__;+02 "l,22"7t__',,t-0;.:! 2,950L, _'+0'',, ] ,263EO03 ?,. ,950t!:-t.02

_,I,_+0,_ 8 000E+00 ].732E+02 5, 81581'.",+00 2,73]t_.',402 3, 8001!.',400 3. 132_!.',-_ 02 '2.'_00h',400

4,13].E+02 ].883E+00 6.?.31_L',+02 ]..883E.I-00

].w 1491 n 5 1,200h",+04 ().000E400 ()_()00E-I00

0 0 ]. . 3001!',+02 ]..300E4.01

atgas ].50] n 5 1,784l!',+00 0.0001_ ]-t.0() 0,000I!',+00

] 1,2 5,188 Ii'.+ 02 ] . l 99 L_-0,,-' '_

0 . 0001{',-t 00 0 . l]00li',-t.00. 1 . "7?,2 tf',-_02. ] . ()88E-05] ,,:.'_. '131E-t 0,'.... ] . 651b;-02 ?, . / _"' 'I:,4 0,.'" ,.". ,'134 li',-'02

5.731I!;t02 2.950t;]-()2 ],'/_'?,IEa02 3 ....'<IOE-0",. 1 .0731!;t03 4. 3!-)3E-02 ] ,4"13Et03 %., 439E-02

2,073E403 6.8,'(1E.-02 ?.,'173E403 8.326t{1-02. 3.2'/311';'t03 9.288f';-02 !_, 2'131/;4 03 1_,284t'_;-01

cl.ga:_ ].506 n 5 ), , '?.] 41<4 00 O.O00F;+O0 0.00(.)t{;-o00

4 8 4 .']"/OE-102 8.1861{;-03

2, 982t;;.t02 4,7'101<. 02 3.'/32h;t02 4, 93'/I{;t02 4 . 7311i;t0'2. 5, 0(;31,.;t 02 3. 0001!;'t03 b, ,1811!;t 02

0,. 6.;]q/E-03 2. 447, t, 0,. 6.ql(iE-03 P. 6(4I!;t 02 7.607E-03 2 I'I!_E4 02 7. 9';4R-0J,

2. 88/I!;_0)'. H.413Ii;-()._ _.l. 09k;t{)" .... q .....l(;};l!;-01 _, { 2,_.0t!;t07, q 68P. la;-0); 3 ,.,..""]1<t0_." !.). f;821!;-()3

t-c!,q:.; I' I 1 li ! 1 (.,!)(]F;t 00 (). 000I'.;I 0(1 0. 0001,;-t00

,l 1 1 (l.O(]OI!;.iO0 0 O00ti!.tO0

I 2./_11<_()" 1. 44__t",_ 02 "' q82F;_02 H.2.4"'i",f 0,'. /.17_11",t0;'. q,!>4()F,t()_! ._. 0()()F, tl3 _ 1 . 0291,',t0
8. _ ;'!)};;t 01 -/.t../ _,1,;-0.3 1 ,'14._,t;'.I(]_! 1 . -'HO}",---0_? 1 . 9q_t';t0_'. I . 81(:iE-02 ". _.{_'.1';_(!" 2. l"qt';-()2

" .....,i4 't;;_0" ,: '1 :_t,;--I)::................,' ' ', _ {t';t011 " _ Hl,;-0,' " 6t,4t,;t0" '_ 42 _,E-0_.! _ "'.Ol"._ 0"" 2. U'-, _F;-0,"

3. bG4l,;t 02 _. I. H0t,;-(),I _ (_;t 1.:. (.),.,, _. 1_111';- (3,72

tlc,(.]a:; 1 E,I_ _ !, 1 .710I';-01 ). 01)0Ii;tO0 (). 000t';t0()

1 l.:'. '.,.IHHi,;_ 0 _ 1 .!_021,;-01

0 {)(.)(]1<4 (}0.... 0 {./(]0t.; _ 0(! _ . _ 1 bt,',i ()1. _,..)' '/t,',-0_],. H. H /',I;;t. 0] ii. g '()1';-(]2.'.,:. 1 . 1 {"t,;t 0" I . 0'_41<-.() 1

',: /31I,;tO" i .,'tl:It,;-Ol '.!_:;,'1{;10 ' 1 . !_02h',--01 {, 220f{;i 0" 1 . b/31,;-01 _, 135:1';_'()' 1 . 70 _l!;-01

,I.I'{II.;_(I";_, I;]11,;--(}I, I.I._711.;_()2"',_l,!li;-O] I ,41 _I<._O_, 4.,114E--01 '.11 2,I,:_(){ (1.(,4()I.;-01

t_'-ga::; 1 !:_;i1 :1 .,_ _f........C)c-)C]i,',-.I)) () 0()()t,',t0[) 0 00(llV, t00

tl I I ] et2_;I,;_ 04 ] t{SUt,;-0I

2.Ta, lt,;-t0', '. 1 41'1I,;}04 ;] q82t{;t0',_ ] .4','.7t,;I04 {.11_,2. l';_02 ].448Et04 / . "I{] E+ 0"" '1 .469I,;-i04

1 .?./3t!4 () .', 1 ')!:,6Ii;_ ()el _.' 2 13 t;; -_() i{ ] .'/49Ii;t-04 2. 6131i;t03 ] . 8]"E-t-04 '". 97_,Et0"_ 1 .8(i?.t';t04

0.000I*;_-00 (/ 0()(if,i+ 00 { { 1!.) t< _()1 ". b0(;h;--0)". 1 .137,1!1-t 07. 1 .I2!)E--0I 2.13]I!;t02 1 ./2Ht,;-01

3.1._,,.'1';_()" 2 ](_'/t,;--01.......... % /_if,;_0" 2 946t,;-0t ] .//3E-I-0>) ] 04(,t<400 2. 0'13t£t03 1, i_00fi;-t00

2. ;Il_t;_03 1 100_,i;_0() 2 '._17_,li;_03 _.?,00Ii:_00 /..l/_l;;_03 6.3(;0t,;_00

r_(..,ga:!; 1526 n 5 8. 9991!;-01. O.()()Oti;-lO00. 000E+00

1 ]2 ]..029ti;t 03 d.853t;;-02

3:/,.t:,--02 4 096t',-0,. 2 73].E+02 4 ':61lE-02 "_ 2 "' _t !i., 3 31t<t02 5 063[{;-0 3 'lfr 6............ E-. 02 4 H Ii;- 02,?,.'.,

4.7131E1-02 6.61.1ti;-02 5.73]E402 7.4481{;-0,;2 7.73].1!;I02 9.0'79E-02 1.073ti;103 ] .].21g-0l

1.473E+03 ]..3"17t-'.I-01. 2.073E_03 71 .120I;.;-0] 2. ;'73L_'+03 2,0'15E-0] 3.213E+03 2.31.4E-0].
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.- -- IIIIIII IIII II II _J IIIII I II IIII ...... ,. II I II II IIIIII _-- IIIII __.- __ -- _ IIII

7'hertnall'ropero,Dola k IWlm KI c i3/kg K'I 7'IKI k /J/kill plkg/m _l

I
I_-"g_-_::5 .l.S31 l_ '.> 1. L'.SJEt. 00 0,.000Et00 0,000E-t00

/ !t I ,0421,',t-0;_ 2. 402F,-02.

_I,'/2,1[,',¢();I I .02]F,t03 7, 732. E-t. 07. i1.,0421;3+03 6,7311¢,k02 I , 0BSE+03 9,'131t!;+02 1 . 1 !.)9h',_03

] ,'.i'.11_t£t()i< 1 ,21 ._1;',t 03 Z _'.17_1,].t.()3 ].o29"1E-t-03 3,()0()t!;_t013 1 , 322E407

/, :_l.'._l",_()l b, C_0,1t¢,-03 1 44[{1i',-t02 '.1,385E--02 1.,998E¢-02 ] , 858E-02 2,131. Et. 02 2.40.2E-02

<,I_,,!I",I()2 _, I.,'.!,I,3--0;', 4 I._II¢,I-02 _,'199E-02 5. /31EI 02, 4.4].41!1-()2 G,I31EI02 4._[_31;',-(32

:,--qd:: L!,_,(,' l_ S 1 ,4;:',!i)1.':._00 0,000E-_00 0,000F._00

_, ,1 /, c__.,I)1;;t I.)2 [.', G'; (, t;;,- 02

;:./_ll.;t(),, /.qS0},;t'();: i'_. 132, E-t02 9,205Et02 !5.73]Et02 I .004E-,_-03 /.73lEt-02 1.0,'I(-,Et0

I 41 _,}.: t i) -', 1 , 1 '_(.}t,;I ())_ '.-,.;"/3Et03 1 . 300E¢0._

i ,_l ",t.:t 0 G. !,¢,qE--.0 _ 1 . t)_l E-t 02 1 . 8P. 0F;-(12. 2. 731E-¢ 02 '2. 4SHE-02 3. /[{7'.i';t. 05] 3. ;.'.fi41i;---U2

:.:,' 1 ;,,tl r_ ", t,,. UH]Et00 I , 61 [4F;-I 07. :_.."_4 3t';t04

!i I,! 1 . !,__GI,;-¢(};: '.,, U!:,Ht,.;-07,

! _,Ltt.;_(),: ,1 0!,811;-0 _ 2,1 ¢t1,;tl7)51 !>.60/I,l--0{ i_,1321:;tr.)_,: I. 0711:;-03 4,/tlE102 H. 410t,;-0_

', ',lf.;_.t>,.t ,i (,i.,_.,t,;.-!) _ / . / < } t,',t. 0Z I ,;".0!;E--0;'. 1 ,0/{h;_.0 { 1 . !;21E'()2 1 .4/_1,;_0 _, I . !t[','._l.;_();'.

, ,' "_t,: _ {1". ;' ,li',gK-/);t ¢:'. /I 'E t () _ 14.0t:,OE.--();.t ",,.;I/?_EI01_ "_.4A91,;--.0,! !_,?./);h;t0", :1. _'¢/ 01'; -- (12

i '. .. i_:.I , t: '_, 1. !,t_Qt;:_.0() (;,()(.)0t';_ 0() (.).()()01,;_()l}

', :, :} _ <, }"_ <K- ". ;. I()_!t",)t),t el,St,'llt,; (/! 3. Ii()E)r)2 4. !{."tl,h;-O

!'I._ _ :, 1 !, :, ', !<,")() f..-- () J (). () _)() J,;l Or.) (). ()00Et ()() iii

/
,'. ,' ':.1}': _,}, !. _/li:;_ < _: *)/4t'i¢(_ _, c} . ? /) t; },; t l') {

' ; ; 1 , _ ! ', . );",I': .... ;' !{ ql ',l-;t _.)'1 4. (7,();i1';--();: ! . 4't';1';_ 0;! /. 42;.}t';-07. i . 99Ht,;t()_: _}. _)},HI':-0;"

, . " '. Y,.;, i . i ,',K- i lt '_,l'.it,',¢();_ I . 40.}F,.--OI t._:20t,;t0,:_ 1 , 4Ht,E--01 {.._ 4,![,;¢0,: I . (:19E----91

1. ' ''.}.:_ .' '_ < :t.'.--_} ', _. i 41Kct);t 2 . 2.2 ,:,,'-!:-0.1

,"I.: ; ; :,.*. !_ :, ;, I _ '.!£.-() I 1 . 1 (;!.,1,;¢ t)2 I . H8 31:;.t ()4

• . :, _' _ '! <!lii';-C' i _, . I i)_:_[':¢ [)[,' _-). I_.t_l_];;--()_

r _,'a * , ;_ ;. {)./ t_)l,:¢00 2. 11 ?,1,;t 02 O. 0()0E_00

, I. .! < /,'}".4 _)I 4 . I/t)!}F..--()4

",_._ _. _l , ,:.100t;;-0! (),000EI. 00 0.000E¢00

.t ,; I ,,',:!t}';_ () .', t._, (,2 _l!;-._l

,'. tiE, ' ,t.!.:HI;;¢0_ I .2/ _,E¢()..3 5.188E.¢-03 2.2/[{E.t()3 !).816E-t03 5!.9/3t,;t0:_ g.10!_ta;t0:_

' ',: F:_,)I I. ":,(}(.)1,:---(.)5' /.._lt,E._0] P,.!._Q!._E-02 ] .122} t. 02 (.,,P'/GE--02 2.'/.31Et02 9.".0!:,t:;-02

_, ";;tb;_();t I. i ._()1!;- ()1. 4./7<.1E_02 ].423E-01 6.73].t:;_,02 1.883t!;-0]
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k IW/m K/ c IJ/kg KI T lR'/ _. IJ/kgl plkg/m'_/ Thermal t'roperty Data

i
a7075 200:[ n 5 2 801[:;+03 9.3321!',+02 3,975E+05

10 6 8 000E+02 i 2131'_i+02

6 315E+0] 4 602[_H.02 I 232E+02 5 858E+02 i 732E+02 6 87.0E+02 2 "3]E+02 7 6:L5E+02

2 731Et-02 8 201E+02 3 732E-t-02 9 037E-I-02 4 73'LL_+02 9 665E+0" 5 73]fL',+02 ]. 038E+(]3
6,731E-l-02 1 130[_+03 "l 232E+02 1.197E+03
2. " _' "E_';t:I.E',-t02 7 950L,+01 2 7__1E+02 1 2,34E't-02 3 732F,t-02 1 38:1.E+0 "_ 4 7:_1E',+02 1 715l';-t-02
5,'/3:lt_]+02 1 7"18t!',+02 6 9811<-t02 ].,7001];t'02'

aT07a 2002 n 5 2 801Et-03 9.332gt02 3.975E+05
•I %10 6 8 000L,,+0,:, 1 632E+02

6. 3 ]. !:it!;t 0 ]. 4 60"_t{',+02c, :1 _.32E"_...... t.02' 5.85818+02 ]..732Et.02 6,820E-t-02 2.231E+02 7.6]...>E-t02v

2./3]E;-t.02 8 201E+02 3 732E+02 9.037E-t-02.4.731E-t-02 9.665E+02 5,731E+02 1,038E+03
6.7311!]t,02, ] 1301i4.03 7 _.'_""3,.E+02 1,:I97E-F03

:1 ""32t!;,I-()2:1 2:1.3E+02 P 73:1E-t.02 1 ':'_"'_'+ 2 '_........... uop.,_., 0 3.73,_E+02 1,7.tYlg,+02 4,73:1E+02 1.799l_:-t.()2
5./31i,]t02 1 1/8t_;-_()2 6 981L'1+02 ].700E+02

ail a_ng 2003 n 5 2. 660E+03 8.'13:1. I!;+02 3,800g+0!i
'" 0 8.'186t,;+02 ]..300E+02

2.!._,1f,:;_02 8,/II6t,;t02 8./3]I,]-_02:1 300IL:+03

alO]9 2004 i_ 5 2.140E+03 9.332E+02 3.975E+05
q 0 /. 950t,:-} 02 ] .2131;]-t02

/ ...._1!-,<_0] G 9_//I_;+02 ] ...."1:_2E-¢02 'l. 950[,:',-t-0,:" 2./3].E+02 8.]59Et0 _',. 3.'13"__t_.h,.-0,.°'1.9'.i0E-t. 02

I 4. /:_11<_02 l. (i]bt,;t02 5."/3:1t!;_,02 7,238E+02 6, 231[,_3+02 '/ , :113E+ 02. 6. 13:1f!;t 02 "/.:113t_3002,
/,2_L'._;;002 l, :¢'";!t<t02

,:-_.:.:1:)"4........."00 _) _ 5 2 7801':t03 9 3321g.t-02 "_ 97')E+0.}
c:_ !_ 8 000t<_02 ] .300E-F02

/. _1'-,[;:¢0) 4 d86t,',_0 ) 1 .7'_'_E+02._,. 6, 904E-t-02 2.231E+02 "7.699F,_,-.0,._t"_ 2.'73]E+02 8.284 'I_,-_(] ",_,

_,!_:I}!:_()2 9 1.,'.]h:_02 4,'731E-t02 9.623E+02 5.731E+02 1.01'/I_;+03 6,/31E+02 ] .()92t,:_.03
] "':_',P:_ ()" 1:1 !:,SL':-_03

] .2:_?.g¢0" 8 000E+0! 3.732t].;-t.02 1.339E+02 4,731E+02 1,715E1+02 5, 73:1t']t 02 1,883E+02
6.9[i]t_;_02 L /36t'.:102

a20L.!a 2.006 n 5 2...780t'_-;-F03 9.33_E+02,_ 3.975E+05
9 6 8 000t!;-_.02:1 .757g+02

V. 315t!;_0] 4 686E+02 1.732E-t-02 6.904E.f-02 2.231E+02 7.699E-f. 02 2,731E+02 8.284Et. 02

3. "_.... '_ 2. . . ._.t'_,-t03,.3,:E 0 9 12.1E+02 4 73:/E-}02 9 623E+02 5.73].E+02 1.017E+03 6.731E+02 :l.09 "_-'
/ 2:R2E:t-02 1 ]' .... +...... ) 5I_, 03

] .232E+02. ] 464gl-02 2.731E+02 1.7578-1-02 3.732E+02 1.8418+02 4.731E-t-02 ] .8831g+02
5,73].E¢02 1 883E+0;: 6.981E-t-02 1.736E+02

al.ali 2007 n 5 2.700E-F03 8.731E+02 3.891g+05
"' "_ 100E+02,_. 2 8.786E+()2 ,:..

2.131Et02 8.000E+0 4. 7318+02 9. 6238+02

2.'73]F,-_02 2. ].()0E+02 4.731E+02 2. 134E+02

i
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Thermal Property Data k IWlm KI c IJlkg El T Ik'l k IJlkgl plkglm'_l

(
a La 12 "_ , _' , , .,_008 n 5 2 "/OOL-t-03 8 131E-t.02 3 891E+0!_

2 2 8 "1861i',+02 I. 883F,40'-'• _ ,_ _/.,

2,731. E+02 8,000_-I'02. 4,'13].E-I-02 9,623EI-0L )

,.:._,7 3 :t I__;_-0 L' !, B 83 I__,'+ 02 4.731 _.',+02 '1.966 Ii',-_-02

a.l. a13 2009 t_ 5 2,700F,+03 '7,'1311;_',+02 3,891F,.I-05

2 P. 8,786 t",+ 02 1,700 [!',-t.02

2,73LE+02 8.000I.";+02 4.731E+02 9,623[_t02

2.'/3]1:3+02 1.700F,+02 4.731E.t-02 ].,'/99E+02

a Lal. 4 2010 n 5 2,700E+03 7.731f.;;+02 3.09lE-k05

2. 2 8,'186E+02 1,464!!.',_.02

2.731E+02 8 000E+02 4,731E+02 9.623E402

2,13:1Et-0 _',-. ].,464L0,"t _' 4,/31E-f-02 1, 6'a;'_E-t.0.._....."

a.l.ail5 20:11 n 5 2 700E-t. 03 "1,731. L+02 3.89:1Ek05

2 ,:2 _ "l _3o, ,-' v ,.. 1 300 t!',+ C)2

'2.'_311,_I+02 B.000E+02 4.'131E.t02 9.623Et02

L. '/'_1t!;402 1 300g-l-0 "_ 4 131g._02 I q64F,+02

alal6 "'0] "_ t_ 5 "' 100t!;-t03 "1 / ),1t,; t 0 7. ?, p,c}lti.;.t ()!)
2 ?. H.'/B6F,+02 1 .046t,1-t. 02

2.13]t!;_02 8.000Et02 4,'/311t,',-t0.2' 9.623t'.;t02

?..'/31h1102 l 046t!;4 3" ,t . "
. (,, ,'13lt!;t02 I. "_97Et0¢_

It_
a.l_:.tl./ 2013 t_ .% 2./001 ' , /./,l£11i;t02 3. 891h;-t 0!,

' 2. ....,. H '/EGh;-t-02. ,q 000Ei01

2..'/t7lEt02 tl.000l;_;t05:.: 4.7311;1t02 9.(:;23t':t02.

2./AlI,;+02. H.0()0E-t0] 4,'?31. Et02:1 .0Ul_t,,:t. 02

L,t.e_.l.m 210[I i_ 5 (¢.600E-r03 71.241314t0t 0.000El00

0 (.) 3.800t:4t-02 1.004t,;_02

l..,:'c'ar 2105 n 5 U.5"10t;;.}03 1 .213Et03 0.000t,.;+-00

3 _.5 4. O00Et. 02. 71 0()41,1-t.02

2 ?BItE-t0 "_ 3 ql'-,t';t-0,:. 4 14 1t,;+ 0 2 el _{95 '_ ...."' L- t)_. l '/ 31E _02 5 ,.t'/ "' i,;-_02,• ¢. , , , _£,

2 "13lE+02 9. '" . _ ) _' .. . t,,:3t?1-01 3 132Et(,. ]. 046E!0_: 4.131E-t02. l , 0881'.;-t02 5./glE-t ),.." ]l , 1_,0t';-t(3,.
6.'/31E-_02 i. ].,'31E+02

brpbi 2111 n 5 8,5()0E-1_03 ] .71.'50E't03 0.000E+00
0 0 13. U00E-t 02 1.:l'12t,- t0,."

br:'mum 2116 n 5 8.400E+03 0.0001!;_00 0.000f!.;-t.00
0 0 .3, 800,;+02 1. 300E.t. 02

bz-rdc ""121 n '5 8 150E+03 1 '"60E+03 0 000E-t-00

0 0 3. 800 ;+02 7.196E-t. 0]

1
......... .. , ,,,.,., ,,, -
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k IW/m KI c [J/kg KI, T IKI k IJ/kgl plkg/m'_! Thermal Property Data

D
bt:_'dw 212 _ n 5 8 7.501g+03 :[ 295g+03 0 000E+00,

0 0 3.800_+02 1.464E+02

birt:in 21.26 n 5 8,460[,]4-03 1,]'73t,]-i03 O,O00Z+O0

0 0 3,8001_4+02 1.]30F]-i.02,

brye.1, 2132 n 5 8.410F',+03 ].205E-I.03 0 O00E-t.O0

0 0 3. 800E+02 i.]72E+02

bt.'onz 2141 n 5 U.800E+03 0.000E+00 0 000E,-}00

0 0 3, 800E+02 i. 883E+02

broa] 2146 ii 5 7.900E+03 ].31.3E403 0 000E+00

0 0 3,800E+02 "!,11:3E+0]

l:.)loai 2151 i_ b 8, 500ti;-t 03 :[.16:-_[!',+03 0 000h',+00

0 0 3._00E+02. 1.2]:3E_i02

b_{)c'.m 2.156 n !) [_.800I_',t-03 ]. _13F,+0:._ 0 000t_t00

0 0 3.800i::t0;I :1.883g_02!

l.;l:(,mrl :?.1(:;] r_ b B..360t_]+0::1 ]. 173[,1-t-03 0 000E-t00

0 0 3.8001!:-)0"" 1.0461':)02

I 't)l ,l_,ti 2166 _l !) 8,180E'I0::_ 0,000E-t00 0 0(.)0f);t00
0 0 3._001':'_0" '.,.0,IiI{:_01

bl,.,I*,m ;1167 li b 8.86(3i<103 ]. _231":_(33 0 0.00Et00
0 0 :_.800t<_02 7.1:1:3t!:_01

t,I,:.p1 216H _ !, 8.9001!.:_0:3 ] . 3:}_1{:_03 0 00()h:_00
0 0 3.1_00Y, i02 <', 0b0F_ 02.

l,r,_.it_ 2.171 I_ b _.!)30i!:t03 I .29:_Et0_ 0 000V,t00

0 7 3. 800I'.;_ 02 "_,3001,}_0]

0 ...............000L;:_0() 0 000_!:_00 "' 315F:_0]. 3 800f:;_00 "/ ::{l'.)Ii;-_01 :l 339t¢,+0:1 1 2"_I"'_t:,'t02 1 .883t!:I0:1

l . 1 _,!F,+0; _ 2. !._00t_:_01. ,'.. /31. E+0,: 3. ] 38E_ 01 3. V32Et02 3. 800t'_;t01

i,_::3.i 1 2l 72. n 5 8.1501{',t0:3 ] ,29:_El03 0, 000E-t00

0 0 3.800l_:.02, ':,.439t_;-_071

b_snh :,",1'16 n !) 9.200E-t03 1.213Et. 03 0.000E-t,00

0 3. 800h;-_ {)2 4.000g+01

bfsn]. 2]77 n 5 8./00E-t-03 ] .].:17E-t03 0,000E-l-00

0 0 3,800ti;+02 5.021E-t.01

i
,, lm,, 1
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Thermal Property Data k lW/m K/ c [J/kg KI T [KI _ /J/kg/ p/kg/m'_/

cuber 2181 n 5 8,750h]+03 1,273E+03 1,300E+05

2 5 3,975E+02 2,100E+02

2,731E+02 3,849E+02 1,273E+03 5,0211tj-F02
" 0 ,'13,150E+00 1,548E-l-00 2,3].51!_-F.(_I1,300E+01 7,315E+01 3,800E+01 2,7311_',+02 2,100E-I,0_,

3,732E+02 2,594E+02

cubeh 2182 n 5 8,260E+03 ].273E+03 1,300E+05

2 0 3,975E+02 1,088E+02

2,731E+02 3,849E-I.02 1,273E+03 5,021E+02

cuchr 2183 n 5 8,880E+03 1,373E+03 1,300E+05

2 2 3,800E+02 3,431E+02

2,731E+02 3,849F,+02 1,273E+03 5,021E+02

2,731E+02 3,264E+02 9,731E4.02 2,971E+02

cunis 2:1,85 n 5 8,800E+03 1,020E+08 1,700E+05

0 0 3,800E+02 3,300E+01

cugzn 2:1.86 n 5 8,850E+03 1,338E+03 0,000E+00

0 0 3. 800E+02 2,301E+02

cuwgt 2191 n 5 8,900E+03 1,323E+03 1,464E4-05

0 0 3, 800F,+02 3. 800E+02

cuman 2195 n 5 8,700F,+03 O.O00E+O00.O00E+O0 i
0 _ 3. 800E+02 2,_,_18E-I0]

2,9]]E002 2,218E+01 3,732E+02 2,636E+01

cua],l 220] n 5 8,900E+03 1,273E+03 1,300E+05

2 6 3. 800E-I02 2. 176E+02

2.131E+02 3. 849E+02 ]..273E4-03 5,021E+02

3, 13]E+02 2. 197E+02 3,732E+02 2. 322E+02 5,731E+02 2,741E+02 6,731E+02 2, 887E+02

8,73]E102 3. 054E4.02 1,273E+03 3,180E+02

cupr]. 2202 n 5 8,900E+03 1,376E+03 0,000E+00

0 0 3.800E+02 4.000E+OI

CUF,r3 2203 n Li 8.900E+03 1.473E4-03 O,O00E+O0
0 0 3,800E+02 2.900E+01

rag001 242:[ n 5 1,810F+03 7,372E+02 3,724E+05

5 2 1,025E..03 5.858EF'01

2,731E+02 1,004E+03 5. '731E+02 1,172E4-03 7,372E+02 1,318E+03 7,372E+02 1,300E+03
1,073E+03 1,423E+03

2,731E+02 5,439E+01 5,731EI02 7,950E+01

|
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k lW/m I(1 e IJ/kg I(I 7' IK/ k IJ/kgl plkg/m'_/ Thermal ProPerty Data

I
reel002 2422 n 5 :[ 775F,b03 8 3811']+0" 23 389E-t05

i0 5 9 832, E+02 8 000F,-I.0]

7,315E+01 6 694E+02 1 732,E,I.02 B 000[!.;+02 2 73]['.,+0_, 9 623,_,- ......, , ' "' , '_''. 0"' 3 "l 32, I_',4.02, I 04 (; 14+ 0 3
4 "13].E+02 1 109E.t-03 5 '731E+02 ]. 1"' _' , o 2 2.allL-t03 6,23]_ 17 3 8,381F,-t0 :1.,._23li.;-t03, , t. -t 0 _. :1., l!;+ 0

8,382E-I.02 1 339E+03 l 073E+03 1,4,_oL,-.03'_'_'_'I

1 48:1.E+07, 5 439E 01 2 73].E.t.02 "7,/40l!.i-t.01 3 132 v '_, t,+0_ q 205'I!;-t.01 4 73:11!;+02:1 02,5E+0,:
5, 931E+02 1 088F,+02

rag003 2423 n 5 1.,7701'.]+03 8,781E-t-02 3,389t?,+05
9 5 1 00ag+03 8.000E-t0]

2,731E+02 9 874g+02 3,732E+02 ],100l!;+03 4,'131I']-t-02 1,180E+03 5,'/:_]1i;+02:1,2_8t!;-t03

6,'131E+02 :l 293E+03 7,731f!.;+02 1,343Et03 8,'1[]:1. t!;t02 1,389E+03 8,/87. E-t02 1,3391,;403
1,073E+03 1 423E+03

1 481g+02 5 439E+01 2 731E+02 7 740E401 3 "/3_'g-102 9 20 _ "-......... ,.. t,,-t0:l 4 , 73]I_]+02. :1., 0 ,..)vt,t 02
5,93:1. E+02 1 088E+02

rag004 2424 n 5 1,800E-I-.03 7 832[_,;+02 3,724E.t05
5 2 1,0"5E4.03,o 7 .53:tE+01

2,731E+02 1,0041_]+03 5,"/31E-t02 1 1"72l!',-t-03. 1,8_-_ "_,:.1'.,t02'1,339E-t-03 7,[132E-t.02 [ , ,".9 / t< t 0 3.
1 0"131_+03 :1 4"3E+03

2,'13'1g+02 '1,113E+01 5,731. E+02 9 623t!;+0:1.

-, o 5togO05 2425 n 5:1.,83515]-t-03"/ 282I;,t-0., 3,724t!;-_.0

I 5 2 ] ,025E+03 7,1!3E+01
2,731E-t.02 1,0041a_,;-t.03 5, 7371ti:+02 1 112E.t03 '1,2821a:;+02 1,:3181441,)3 1,282Et.02 ] ,2"/6t{;103
1 ,073l<-_03 1,423g+03

2.73l't!:+02 6,694"E401 5. 7:3194.02 8 186}!;+01

rag006 2426_ n .5 1,800E-t. 0:3 l 631t{;+02 3,"'.).)_;_'t.,t015
10 2 9.62BE-t-02 5,439t£-t0].

7,315E-t0] 6,694E+02 71.,732Et-02 8 000E'I02 2,'/3].Ii;-t02 9,6:.:'tEt();', 3.'I:{P. ti;t'0,'. ],04(_l,;-t03

4 73].Et.02 ] :100E+03 5 7311!;l. 02 ] ].51t{;'t07t 6 "731Ii;-t02 1 192, F,+03 '/ ()3'11';t02 :1 22."14t03• , . * - , , , . ,'L . ,

9.03lE-_02 1,423E+03 1 ,073[a;+03 ] ,423l;.;-t03

2..73]E+02 50";l.E+01,.. 5.731E+02 7,950E_,-t.G1

mcl00l 2421 n 5:1 ,800t!',+03 1 63:lli;402. 3,72.4t!:+05

5 2 ].004E+03 5,439F,-I01

2,73]E+02 1,004E403 5,73]E-t-02, 1 ]12E+03 7,631t!',-t02:1 ,339E.t-03 l.6:.a,:',t<402, 1.,2q11,.;.t03
]..013E+03 1,42.3E+03

2.13]E+02 5,0 ") 3 5_,.[g+0:l 5,1 lt_;+02 7 31E401

mgOO8 242[] n {5 1.8001!:t. 03 l 482g+02 3.1241!_+05
5 2:1 ,025[;',+03 7,950E+01

2,131E+02 1,004g+0:3 ,._ 731t!',t. 02:1 1/"-'t , 2_ , ,_.[:,--03 / 48 E+02:1., 339E:-t.03 /, 482E.t.02 [ 292ti;4073

1 0"13E+03 1 4"', , e_3E +03

2.731E+02 7,53]E+01 5,73].E+02 1 004Et02

i
__ -- _ ,=, ,,,,,, ._ ,,,,, , , ,,.... ,, ,,,,,, . ,,, _
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Property Data k [W/m K] c IJ/kg KI T/K/ _ H/kel plkg/m31Thermal

1
rngo09 2429 n 5 1.810E+'03 7 411E+02 3.724E+05

5 2 1.025E.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 1.297E',+03

1.073E+03 1.423E+03

2,731E+02 5.021E+01 5.731E+02 7 531E+01

rag010 2430 n 5 1.8i0E+03 7 411E+02 3.724E+05
5 2 1,025E+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 1,297E+03

]..073E+03 1.423E+03

2.731E+02 5,021E.01 5.731E+02 7 531E+01

rag011 2431 n 5 1.825E+03 7 161E+02 3.724E+05
5 2 1.025E+03 5.439E+01

2.731E+02 1.004E+03 5.731E+02 1 172E+03 7.161E+02 i 297E+03 7.162E+02 1.300E+03

1 073E+03 1.423E+03

2.731F,+02 5.021E+01 5 731E+02 7.531E+01

mg012 2432 n 5 1.770E+03 8.731E+02 3.724_,+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

1.073E+03 1.423E+03

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 I
5 2 1 025E+03 8,000E+01

2.731E+02 1.004E+03 5,731E+02 1 ],72E+03 7.482E+02 I 339E+03 7.482E+02 1.297E+03

1.073E+03 1.423E.03

2.731E+02 7.950E+01 5,731Z+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 L
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 K

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

mg016 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 5,731E+02 1 172E+03 8.642E+02 1 423E+03 8.642E+02 1.339E+03

1.073E+03 1.423E+03

2.731E+02 9.623E+01 5.731E+02 1 213E+02

1
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k lW/m K/ c IJ/kgK] TIK] k/J/kgl pl kg/m_l ThermalPr+JpertyData

I ,
rag017 2437 n 5 1.830E+03 8.161E+02 3.724E+05

5 2 1.025E+03 1.046E+02

2.731E+02 1.004E+03 5.731E+02 1,172E+03 8,161E+02 1.402E+03 8.162E+02 1.318E+03

1.073E+03 1.423E+03

2.73].E+02 1.004E+02 5.731E+02 1.213Z+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+0? 6.731E+02 1.264E+03 8.621E+02 1.427E+03

8,_22E+02 1,33!E+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

2.73iE+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 9.205E+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 1.339E+02 5.731E+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 I,'331E+03 9,981E+02 1.381Z+03

2.731E+02 1,025E+02 5.731E+02 1.300E.02

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 1.004Z+02 5.731Z+02 1 300E+02

mg024 2444 n 5 1.750E+03 9 031E+02 3.724E+05

5 2 1.025E+03 ]..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

)
r,
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Thermal Property Dam k/W/m K/ c/J/kg K/ 7' [K/ 9_/J/kg/ p/kg/rn'_/

(-
togo252445 n 5 1.760E+03 9 211E+02 3,724E+05

5 2 1.025E+03 1.297E+02

2.731_;+02 1.004E+03 5.731E+02 1 172E'-03 8.731E+02 1.423E+03 8.732E+02 ] .339E-I03

1.013E+03 1.423E+03

2.731E+02 1.300E+02 5.731E+02 1 339E+02

_.446 n 5 1,760E+03 9 211E+02 3.724E+05rug02 6 ")

5 2 1.025E+03 1.423E+02

2.731E:_-02 1.004E+03 5.731E+02 1 172E+03 8.731E+02 1.423E+03 8 732E+02 ",..339E+03

1.073E+03 1.423E+03

,2.731E+02 1.423E+02 5 731E+02 1 423E+02

rag027 2447 n '= 1.760E+03 9 211E+02 3,?/.4E+05

5 2 1.025E+03 1,318E+02

2.731E+02 1.004E+03 5.731E+02 1 i72E+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 8 781E+02 3.389E+05
5 2 1.025E+03 1.088E+02

2.731E.02 1.004E+03 5,731E+02 1 172E+03 8.781E+02 1.423E+03 8 782E+02 1.339E+03

1.073E+03 ],423E+03

2.731E+02 1.046E+02 5,731E+C2 i 300E+02
A

mg029 2449 n 5 1,750E+03 9.031E+02 3,724E+05 I

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

2.731E+02 1.464E+02 5.731E+02 1 423E+02

mg030 2450 n 5 1.76fE+03 8 331E+02 3.389E+05

5 2 1.025E+03 1.360E+02 =t,

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 1.339E+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

2.731E+02 9.623E+02 5.731E+02 1 172E-_-03 7.832E+02 1.381E+03 7 832E+02 1,297E+03
1.073E+03 1.423E+03

2.731E+02 1.088E+02 5.731E+02 1 297E+02

mg032 2452 n 5 1.860E+03 8 231E+02 3.724E+05
5 2 9.623E+02 1.130E+02

2.731E+02 9.623E+02 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 I.I09E+02 5.731E+02 1 318E+02

l
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k I W/m K/ c IJ/kg KI 1'IKI k IJ/kg] p/kg/m'_! 'l'hermal Property Data

I
rag033 24521 n 5 1.860E+03 7.731E+02 3.']241!;-I-05

5 2 9. 623E+02 1.130E+02

2.7,31E+02 9.623E.-I-02 5,731E+02 1.172E-I-03 7.73]E+02 ].381E+03 7.7321<I02 ]..297E+03

]....073E-I.03 1.423E+03

2.731E+02 I.I09E+02 5,731E+02 1.339E+02

togo34 2454 n 5 1.800E+03 8.231E+02 3.724E+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 8.232F,+02 ]..339[',-1-0:3

1.073E+03 1.423E+03

' 2.731E+02 1.213E+02 5.731E+02 1 360E+02

rag035 2455 n 5 1.810E+03 8,221E+02 3.180E+05
7 2 1.021E+03 I.I09E+02

2.731E+02 1.004E+03 4.731E+02 1.088E+03 6.731E+02 1.300E+03 8.221g+02 1.423E+03

8.222E+02 1.339E+03 1.073E+03 1.464E+03 1.373E+03 1.590E+03

2.731E+02 1.088Z+02 5.731Z+02 1.297Z+02

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+03 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+02

i mg037 2 _57 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 i 172E+03 8.182E+02 1.423E+03 8 182E+02 1.339E+03

1.073E+03 1.423E+03

2,731E+02 9.832E+01 5.731E+02 1 213E+02

mg039 2459 n 5 1.760E+03 8 731E+02 3.724E+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

2.731E+02 1.172E+02 5.731E+02 1.339E+02

mg040 2460 n 5 1.800E+03 8.981E+02 3.724E+05

5 2 i.025E+03 1.339E+02

2.731E+02 1.004E+0_ _ 5.731E+02 1.172E+03 8.981E+02 1.464E+03 8.982E+02:1.38]E+03

1.073E+03 1.423E+03

2,731E+02 1.318E+02 5.731F;+02 1.402Z+02
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T/lerma/Property Data k/W/m X c/J/kg K/ 7'/K/ ;_/J/kg/ p/kg/m_/

mg04] 2461 n 5 1..800E+03 8.731E+02 3.724E+05
5 2 9.623E+02 1.300L__]+02

2.731I_+02 9.623E+02 5.731E+02 1,172E+03 8.731E+02 1.443B+03 8.732E+02 ]..360E',+03
1.0'73E',+03 1,423E+03

2.731E+02 1.234E+02 5.731E+02 1 402E+02

rag042 2462 n 5 1.820E+03 8 231E+02 3 724E+05

5 2 9.623E+02 1.130E+02
. j

2.73]E+02 9.623E+02 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 I.I09E+02 5.731E+02 1 318E+02 ..

rag043 2463 n 5 1.780E+03 8 731E+02 3,724E+05

5 0 1.004E+03 1.297E+02

2, 731E+02 1.004E+03 5 731E+02 1 172E+03 8.731E+02 1.423E+03 8.732E+02 1,339g+03

1.073E+03 1.423E+03

rag044 2464 n 5 1.760E+03 8.231E+02 3.724E+05

5 2 1.004E+03 1.188E+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

i.073E+03 1.423E+03

2,731E+02 I.]72E+02 6.731E+02 1.213E+02 *

mg045 2465 n 5 1,740E+03 7,232E+02 3.724E+05

I5 2 9.623E+02 9.623E+01

2.731E+02 9.623E+02 5.731E+02 1 172E+03 7.232E+02 1.297Z+03 7.232E+02 1.300E+03

I. 073E+03 ]..423E+03

r] .. , ,,=.7"{IE+02 9 623E+01 6 731E+02 1 046E+02
=

rag046 2466 n 5 1.760E+03 7 731E+02 3.724E+05

5 3 1.004E+03 1.213E+02

2.731E+02 ].004E+03 5,731E+02 1 172E+03 7.731E,+02 1.339E+03 7.732E+02 1.297E+03

1.073E+03 1.423E+03

3.23]E+02 1.234E+02 4.731E+02 i 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

2,73iE+02 9.623E+02 5.731E+02 1 172E+03 7.731E+02 1.339E+03 7.732Z+02 1.297E+03

i. 073E+03 1.423E+03

3.231E+02 1.297E+02 4.231E+02 1 276E+02

ninvr 2501 n 5 8.000E+03 1 698E+03 2.900E+05

0 0 5.146E+02 1.088E+01

nican 2502 n 5 8.220E+03 1.663E+03 2,900E+05

2 2 4.602E+02 1.381E+01

2,731E+02 4.393E+02 5.731E+02 5.439Z+02

2.982E+02 1.381E+01 5.981E+02 1.883E+01

i"
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k/W/m K/ ¢ IJ/kg K! T IKI X/J/kg] plkg/m31 Thermal Property Data
..

nicka 2503 n 5 8.890E+03 1.708E+03 3.054E+05

5 5 4.393E+02 6 694E+01

2.731E+02 4.310E+02 6.211E402 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 5.648E+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

nicon 2506 n 5 8 890E+03 1.493E+03 2.900E+05

2 II 3.975E+02 2 218E+0,I

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 2.008Z+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 5.439E4-02

3.231E+02 2.100E+01 6.231E+02 2.594E+01

D :nidur 2510 n 5 8.260E+03 1.708E+03 2.900E+05

2 2 4.351E+02 1.841E+01

2.731E+02 4.268E+02 5.731E+02 5.021E+02

3.231E+02 1.841E+01 6.231E+02 2.343E+01

niduh 2512 n 5 8.260E+03 1.708F,+03 2.900E+05

2 2 4.35]E+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

3.732E4-02 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

2.731E+02 9.623E+00 1.223E+03 2 594E+01

IP
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Thermal Property/)ata k lW/m K/ c IJ/kg K/ T IKI _ lJ/kg] plkg/m:)!

(-
nihsb :2518 n 5 9.240E;+03 1.593E+03 2,900E+05

4 6 3.807E+02 1.046E+01

2.7[,_IE+02 3. 800E+02 ,5.73]E+02 4. 000E+02 8.231Z+02 5.104E+02 1.473E+03 6,485E+02

2.015E+01 8.41'0E-_00 2.731E+02 1.025E+01 4.731E+02 1.2].3E_+01 7,731E+02 1.632E+01

1.073E+03 2.469E+0] 1.323E+03 2.761E4.01

nihsc 2520 n 5 8.940E+03 1.543E+03 '2.900E+05
2 9 3.849E+02 1.046E+01

2.'/31E+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

8.731E+02 1.799E+01 9.731E+02 2.427E+01 1.073F,+03 2.720E+01 1.173E+03 2.887E+01

1.343E+03 3.012E+01

nlhsd 257,2, n 5 7.800Z+03 1.393E+03 2.900E+05

2 2 4.519E+02 2.100E+01

2.731E+[)2 4.393E+02 5.'/31Z+02 5.230E+02

2.982E+02 2.100E+01 5.981Z+02 2.594E+01

nJ_hsn 2[:23 n 5 8.790E+03 1.573E+03 2.900E+05

2 4 3. 975E+02 9.665E+00

2,731E_02 3.975E+02 5._31E+02 4.812E+02

2.731S+02 1.046E+01 6.731E+02 1.590E+01 9.232E+02 2.050E+01 1.073E+03 2.385E+01

nxhsr 2524 n 5 8.220E+03 1.563E+03 2.900E+05 _-
3 2 4.393E+02 9.205E+00 i

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

'nlhsx 2526 n 5 8.230_Z+03 1,553E+03 2.900E+05

2 3 4,268E+02 8.786E+00

2.731E+02 4.Q00E+02 5.731E+0Z 4.812E+02 =

2,731E+02 9.414E+00 ].023E-(03 2.364E_01 !.198Z+03 2.741F.,+01

nlh80 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

n:kllg 2530 n 5 8.580E+03 1,527E+03 2.900E+05

2 2 4.393E+02 1.213E+01
r

2.731E+02 4.000E+02 5.731E+02 4.812E+02

2.982E+02 1.219E+01 5.981E+02 1.715E+01

nlllr 2532 n 5 8.310E+03 1 597E+03 2.900E+05

2 2 4.602Z+02 1.297E+01

2.731E+02 4 393E+02 5.731Z+02 5.230E+02

3.732E+02 1.297E+01 6.731E+02 1,799Z+01

(
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k lW/m Ki c H/kg K/ T IK] _ H/kgl plkg/m31 Thermal Proper_ Dam

D
nincl 2534 n 5 8,010E+03 1.390E+08 2.720E+05

2 2 4,812E+02 1.213E_01

2.731E+02 4,393E+02 5,731E+02 5.858E+02

3.231E+02 1.213E+01 6,231E+02 1.715E+01

ninc9 2536 n 5 8 230E+03 1.573E+03 2.720E+05

Ii 2 4.000E+02 1 339E+01

2.73iE+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 1.373Z+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

2.731E+02 4.393E+02 5°731E+02 5.021E+02 8.731E+02 5.607E+02 l.ln3E+03 6.485E+02

4.150E+00 2.900E-01 1,315E+01 1.300E+00 2.315E+01 2.500E+00 4.315E+01 5,439Z+00

7.315E+01_ 9.205E4.00 2.731E+02 1.297E+01 4.731E+02 1.611E+01 6.73,1E+02 1,966Z+01

1.048E+03 2.720E+01

ninon 2540 n 5 8,300E+03 1.663E+03 2.900E+05

4 3 4,519Z+02 1.046E+01

2.731E+02 4,393E+02 5.731E+02 5.021E+02 8.731E+02 5.607E+02 1.173E+O3 6.485E+02

2,731E+02 1.046E+01 7,731E+02 1.883E+01 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 r

2,731E+02 4,393E+02 5.731E+02 5.439E+02 i

3.231E+02 1.464E+01 6,231E+02 1.966E4.01

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+01 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 Io473E+03 8.000E+02

2.731E+02 1.339E+01 6,731E+02 2.259E+01 1.173E+03 3.682E+01

ninc6 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 I1464E+01 5.731E+02 1.841E+01 7,731E+02 2.218E+01 1,143E+03 2,887E+01

P
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Tllermal Property Data k IW/m K! c lJ/kg KI T IK! k IJ/kg] plkg/m:_l

i
ninc7 2546 n 5 8,170}!!,+03 1,663E+03 2,900E+05

2 2 4,602E+02 1.300F]+01

2.73]E,_02 4.393E+02 5. 7311]]+02 5,439Z+02

2.73]E+02 1,213E+01 1,173E+,03 1.837Z+01

ninTc 2547 n 5 7, 910E+03 ] .533E+03 2.500E+05

3 2 4.100E+02 1,213E+01

?.731E+02 4.393E+02 5,731E+02 5.439E+02 1.473E+03 9.121E+02

4.832E+02 1,213E-P01 i, 498E+03 3.033E+01

nimon 2548 n 5 8 835E+03 1.563E+03 2,845E+05

6 ii 4 310Z+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

5,73_.E+02 4 749E+02 1 533E+03 5.314E+02

4,150Z+00 9 205Z-01 8 150E+00 2.427E+00 1,315E+01 4,000E+00 2,315E+01 7.531E+00

4.315Z+01 ] 381Z+01 "7 315Z+01 1.715E+01 1,732E+02 1,966E+01 2,731E+02 2,176E+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 1.563Z+03 2.845E+05

6 2 4, 310E+02 1.715E+01

2,73]E+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

2.731E+02 i, 548E+01 1.223E+03 4.686E+01 _

niml4 255_ n 5 8.860E+03 1.523E+03 2,500E+05 I
2 2 4,393E+02 2,481E+01

2,731EJ02 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 1.588E+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 6.231Z+02 3,180E+01

nimlh 2552 n 5 8.480E+03 1,553F,+03 2,500E+05

2 2 4,393E+02 2,100E+01

2,731E+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 4,393E+02 2,678E+01

2,7_IE+02 4,000E+02 5,731E+02 4,812E+02

3.231E+02 2,678E+01 6,231E+02 3,180E+01

i q
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k /Wire KI c/Jlkg lt'/ I' lA'/ 2_IJIkgl plkglm'_l Thermal I'rolJerly Dala

D
nim]k /.'.b54 li 5 8 4651,.;+03 ].588E.t-03 2.500I:_;.t..05

].1 3 4,268I,',+02 ] 8831,',+0]

1 , 131Ia',-t-()2 2, 9'1lF;t-02 2 0011i;-t-02 3.640t!;-t02 2,C)31t".]-F02 4,000h3+02 3. 7321";t 02 4.5] 9f_;102

4.'/3]1!;t-02, 4,TVOIg-t02 f; 731L!',+02 4,979t_]_-02. 8,731t_-t02 5.3561gt-02 9,'/3],g+02 5,690Et02

1,073E-t-03 6,150t.,.q-t-02 1 173E+03 6.862E+02 1.273E+03 7,950E+02

1,].52tv.,+02 1,300E+01 2 731E+02 1.715E+01 1.173E+03 4,142g+01

nimhu 2555 n 5 8.480E+03 1.558[,;+03 2,500E+05
2 2 4.393g+02 2,678E+01

2. 731E+02 4. 000E.t 02 5. 731E-t-02 4. 812gt-02

3,231E+02 2.678E-t-01 6.23]E+02 3.180E',+01

n:kmk_: 2556 n 5 8.450E+03 ].593E+03 2.500E+05

2 2 4.393g+02 1.883E+01

2,73:1. Ig+02 4,000g+02 5.']3].E+02 4,812E.+02

3,231gt-02 1.883E+01 6,231g+02 2.385E+01

nim4h 2557 n 5 8. 830g+03 0. 000E+00 0. 000E-t-00
2 2 4,393t!;+02 2,594E+01

2,731t.;.i+02 4,000E_-02 5,731E+02 4,812E+02

3,732E+02 2,594E.t01 6.73_1.E+02 3,096g+01

n.iml, r 2558 n 5 8. 840E+03 1. 573E+03 2. 500E-t-05

I 2 5 4,393E+02 2,594E+01
2.73].t?;+02 4.00()g_ 0L. 5 73].g+02 4 812g+02

3,231_.+02 2,594E+0] 4.73]g+02 2,720g+01 6,73:/E+02 3,096E+01 8.731_n+02 3.473E, H-01

].0"]3E+03 3,933E+01

n:i.m].s 2560 n 5 8.360E+03 1,503g+03 2,500E+05
2 2 4,393t,.:I-02 1,966g+01

2,V31E+02 4,000g.t02 5.'731E-t-02 4.812gl-02

3,732E-t02 1.958gt.01 6.731E+02 2,678E+01

ntrn25 2561 n 5 8.210E+03 1.523E+03 2,900E-F05

3 3 4.393E+02 9.623E',+00

2,731E+02 4.268g+02 6.981E-t-02 4.812E+02 1.473E-t-03 9,205E+02

3.732E+02 9,623E+00 1.273g+03 2.678E-t-01 1,423g+03 3,033E+01

n:[.chr 2562 n 5 8.360li;+03 1.643E+03 2.900E+05

2 3 4,310E+02 9.623E+00

2,'/3:1g+02 4,310E+02 ].:1.73E;+03 6,527E+02

3,'132E+02 ]..339E+01 "7,731g+02 1.841g+0], 1.223E+03 2.648t?,-t-0].

nimnd 2564 n 5 "1,910h;-t-03 1,623E.t-03 2,900E+05
2 " -'_ "_ ._, 4,602E-'0,_. ] 423E+01

2.731E+02 4.393E+02 5,731g-t02 5,439E-_02

3.231E-t-02 :1,423E+0:/ 6,23]E+02 1.925g+0:l.

1
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Thermal l'roperty Data k IW/m KI c lJIkg KI "1'IKI L [JIk_l plkU.r_l

f
") t" _

nimT5 ""56b n 55 H ...... )0l;]+03 1. 663[!]-t03 2. !-]001_'-t-05

2 4 4. 602E+02 .l,29'7E.t01

2..731[;;f02 4,393F.:+02 5.73][!;t-02 5.4139E+02

2,13'_LE._02 ]..300_;+0] 3,732E+02 1.360E+0] 9.731L{;+02 2.469E+0.1. 1,l73E.t-03 2.900t:_,f01

nlm80 2!568 n 5 8,250E+03 1 638E+03 2.900g-_05

2 3 4. 602E+02 1.172E+01

2.73].E._02 4,393E+02 5.731E+02 5.439E+02

3.231E+02 1,130E+01 7.73iE+02 1.883E+0] I. 173E+03 2.76].E+01

nim8a 2570 n 5 8.].70E.f03 i. 643E+03 2. 900E+05

2 3 4,000E+02 ],172E+01

2,731E+02 4,000E+02 5.731F,+02 4. 812F_-I-02

3.231E+02 1,130E+01 7,731E+02 1,883E+01 I.i73,Z+03 2,761E+01

,,

nim90 25'72 n 5 8,250E+03 1.623E+03 2.900E+05

2, ,,'_4. 3101;].I-02 1.300E+01

2.73].E+02 4,310E+02 5,731E+02 5.,_30E+0_,,") ' "_

3.732E+02 ].,300E-f01 ] .173E+03 2. 761E',+01

nlm95 25'73 n 5 8.060E+03 i. 623E403 2.900E+05

2 4 4. 602E+02 i, 300E-f01 '

2.-131E+02 4, 393E''+0,.,_5.73].E+02 5.439E+02

2. 731E+02 I, 088E+01 5.731E+02 I. 590E+01 8, 731E+02 2. 008LE+01 ],073E+03 2,406E;F0].

niper. 2,)14 n 5 8.750E+03 i. 673E+03 2. 900E+05

2 0 4.435E+02 5.774E+01

2,131E+02 4, 3].0E+02 6,231E+02 5.941E+02

niml5 25_}5 n 5 7,990E+03 i. 623E+03 2,900E+05

2 4 4, g02E+02 I.I'72E+01

2.731E+02 4. 393E+02 5 731E+02 5.439E+02

3.23]E+02 ] .N88E-I-01 8 731E+02 i. 925E+01 1,073E+03 2. 301E+01 1.2"-13E+03 2,761E+0]

niren 2576 n 5 8.t,_'30E+03 1.523E+03 2.900E+05

3 3 4,393E+02 9.205E+00

2 . 731 _ "_h,+0,:. 4.000E+02 '7 731E+02 5.230E+02 1.523E+03 9.414E+02

2.731E-f02 1.004E+01 5.731E+02 1.423E+01 ].523E+03 3. 012E+01

niml0 2577 n 5 8.000E+03 1,623E+03 2.900E+05 =
2 4 4,602E',+02 I. 130E+01

2.731E+02 4.393E+02 5.731F_'+02 5.439E+02

3,231E+02 L.130E+01 5.73iE+02 1.381E+01 8.'731E+02 ]..841E+01 1 073E+03 2.176Ef0]

niudm 2578 n 5 8.050E+03 1.673E+03 2.900E+05

2 2 4,393E+02 1,088E+01

2.731. E+0_ 4, 000E+02 5.731E+02 4.812E+02

2.731E+02 I. 088E+0] 1.199E+03 2.552E+01

(
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k/W/m K/ c/J/kgI(I T/I(/ "£IJ'Ikg/ p/kg/m'_l Thernml PropertyDam

,'00_;.',-t0.3 .l _iS._)E+()i:t 2 !,)OOl,;_O[)ni.w:._p 2580 r_ 5 8 ,,........
2 13 4,000Et-02 ] .]3()i{',+0]

'_" "_ q 4. ( '_ % 2 . ;::E "_2.1 ....1.I:,--0,. 000t!;t.), .... 7.glE.t0 "t 81 .t.0,:.

2.731E_02 1.109E-tO] 9.733. F,_02 2..l, OOE-_O1 l.l_R31;.',+O/g 2,.;'_;lt,;JOl

ni330 2.8,.5'_ n 5 8 .....850E+03:1. 708E+03 2.900E+05

2 0 4.602E+02 6,06'/Z+0i

2.731ts--.0_. 4.310E+02 6.21]E+02 5.941E-t-0,=

nia.l. 1 2'.=.84 n 5 8.200E+03 0.000E+00 0.000E-_00
2 2 4 602E+02 1,339E+01

• _- ") .-E+022.73]h,- 0_ 4,393t!',+02 5.'131E+02 5.4:3q" _

", c98_,t,,+0_," '_ 1 339E+01 5 981.E+02 1.841. E+0l,'a • • ,

nial2 2586 n 5 8,250E+03. 0.000E+00 0.000g+00

2 2 4.602E+02 1.339E+0].
• t? "32.'73.L.._+0,=. 4,393E+02 5.7':].E+0"_., ,_. _'_.439E+02

3,732F.+02 1.339E+01 6,721E+02 11..841E+01

nial3 2588 n 5 '1.9._,0E+03 0.000E+00 0 000E-t-00
,32 2 4 602F,+02 1•_.97P,+01

2,73].E+02 4.393E+02 5.731E+02 5.439E+02 "

3.732g+02 1 297g+01 6.731E+02 1.799E_.01

ni995 2590 n 5 8.890E+03 1.708E+03 3.054E+052 6 4.602E+02 6.067E+01

2.222E+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. 104[{;+0] 6.731E+02 4. 686E+01

7•'131E+02 5,104E-t-01 8.731E+02 5.690E+01

nidae 2592 n 5 8,800E+03 1,700E+03 2,900E+05
2 3 4 602E+0" 4 81_E+0].

2.231E+02 4.000E+02 6.231E+02 5.858E_02

2.731E+02 4.602E+01 5.731E+02 2.971E+01 i. 173E+03 4. 937E+01

cohel 2612 n 5 8.846E+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

,1.331E+02 1.464E+01 8.731E+02 2,301E+01 i. 333E',-I-033.264E+()I

c.'oh21 2611.4 n 5 8,300E-t.03 ]..623E+03 2,500E+05
3 ,_,'_4•_,_'_°6E+02 1.300E+01

2 731E+0 _' 4 000E+02 8 131E+02 5 774E+02 1 473E+03 7 448E+02

2.'73iE..f02 1.].72E+01 8.'731E+02 2.029E+0].

)
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"l'hernml Property I}ata k/Wire K/ c /J/kff K/ 7' IKI k /J/kgl p/kg/m31

cobra 26]..r) n 5 8.30(}14i-03 ]_. 623E+03 2.500l:1t0!5

3 ;;7. 4.2 '_6E;tO;). ;7.1) 00E;+11

2 ?B1E:+02 ,q 0()()Ii;.t-02 _t 1";....... . .....I.EF02 5.174F2.t{),:. "} 1..4 13F]+@3 '/,44FJl).:.f.O.2
1, 048E_-03 _.'"64F, t:0] 1 .373b]-tO:_ 3. b{:)SF:.tO1

coh23 26] 6 n % 17.'a,lOF]-t-03 ] Ii:13F]+03 2. 5001']#05

.... :% 40()OF,i02 ]. 7739F,i-01
7. ,t._lri+(1. _ ; 915g-t-1'; ,1C,_. 1_ -I3 F7,-t-0 B '1.1. 1.3F;-t-02..... ::.... ) °

2. ',31t?,_ 02 l. 300F,+01 4. 131_F,-t-02 1.52:7VJ.t-0! 5. ]3]Ei-.02 L. 7'781,]-i 01 '7 73].E',+02 71..904E.t-0].
8.. '1 .?,] .r,',t-07] ,:."_. ]. ]. ;iEl. 01.

.... ") " , b . 5" . , .c<'>h2'; ,..6_].P ri .tj :l.t)t:.,+Oi3 1. 603[;]-l-(i3 2 500.V,l-05

,:'>......... 2 4 8,19E-i-07.'. c_ 770a:t:,4-00

2.1_1.1.";t02 _ 800E.t-02 ].4731P,.#.03 6. 48%1.,-'+02

,?..73TLI_1-I{}28. 996g-.00 1. ]:/BEt-03 2. 636171+0].

c<)h2."7 ,..')C"..'.'O), l_ 5 8 ,?].OE',t-03 ].._5'73E-i03 ,:."). 5()0V,l05

"_ ,1 .'1 0(.)0t7.',t-(,. ] ./3()OE.,.OI_

2.1 _11!:t-,)2 .3. 9i5Et:02 1 .473ti',-t-03 '7. l] :3E+02 .

2. /77] F',t_)2 ]. OHSI;]t-O} 4. 131. I;;-t 02 ]. 381. F;-i-0] 7. 77>1F',+07_' l_. /99I.,1t-0:1 8. 13].h-',.t-02 1..,1)66F:-t.{)]

(-:'at I _O '_ ":.... <.:) ........_.t.....: n 8."_1.0F1+077 ] 5'73[,1..t-.0'_, "_ 500Et05

:>. 2 4.(300F]+(.)2I .7,OOF:-t-O]

".'. 7 31.[:,:#P)2 3.9:,'._f'.,<t-0"" I . 41 .:_,h',403 l. 11 317]t'"-t)<. _1-

2.'13]1_-'.i 32 1 .'1"72F1t0]. {7.'7311';.t-02 ;.)..:l OOE,t-O1 l
"II

,

c <::)1_3 ] " {:-">,i ..... 2...> OOg-t O....... zt ,5 P>. ( :I ()t!:t (]_ 1, 643E.t 0 '_ :- 5

,_.'_ _::,4.n.,OOhlt02 :1.300[;1+01.

2.13:1F::+02 -_.f3lSF:.t-02 ]..47:3E',i-03 6.485f!'_-t-02

"_.............731. t£',_{]" _ ] iT}l;;t OI 4 7 :_]. F:.t 02 ]. 4{3].F]-t-0]. % '131.F#.02 ] '136F?,--t-():L7 '7 _;1E;i.O,-.'"1. .9,16F.]-t-0]
8.73117:.i.92 _... 176F:i-0]

....... _ 05c..':)h36 ""(°6 ii _; q.O't()t?:t-03 ] . 663E+03 2...)OOEt

.... 2 _.,....H4{:}1,:t(12 9 _,'l_.'_EfO0
2 7 _IF'.t,02 :;, 8rt0t,1t.02. _ 47 _ '.... ...... :,t'_,t 073 6.4 8 5F:+ 0 ;7

,:.. 1 _,]F:_,-O.,. q ";@%F'i,O0 1 I /3Fli. O'_ "_ 500E+O].

"-,:; 3g ;7 .2628 :_ 5 8..11gOF, t.03 :l .573E+07 2.b00t_-05
2 2 4.(;,3c)f!:_02. I .464171_ 01.

2.7711!',i. 02 4.00()I;:_-02 i .47Sh',+(13 7. 322Ii',_-02

_ l_"_t!:t'O': l 4 64b:#O] 1 _7_E:t 03 "" [_94I!2i01.

c,:::,j]. {) 26/{) r_ ') _ )(}l-'2_03 ] _['73t72+0"_ :P !)OI']E:tO _::
77 2 ,I,')00t,2t 0;:I ] . L.)O4t.'::tO]

,.'_./k.].F:_l'}<..'_ ':..{}t",F',_ 02 i 473f,1t 03 6 904t::t0,. ")

"-_.982F',f(l:' ] .,O(},'}F.+OI l . 173F:t 03 2. 900t?,+0]

l
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k [W/m K], c U/kg K] T [K], _ U/k_ p[kg/m 3] Thermal Proper_ Da_

D cok42 2632 n 5 8.400E+03 1.573E+03 2.500_+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 8.731E+02 2.176E+01

comtm 2634 n 5 8 215E+03 1.553E+03 2.720E+05

2 2 4.351E+02 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

comtl 2636 n 5 8.215E+03 1,553E+03 2.720E+05

2 2 4.351E+02 1.632E+01

2.731E+02 4.000E+02 1.473E+03 7.113E+02

3.732E+02 1.632E+01 8.731E+02 2.469E+01

cos59 2638 n 5 8.350E+03 1.588E+03 2.500E+05

2 2 4.000E+02 1 297E+01

2,731E+02 3.975E+02 1.473E+03 7.113E+02

3.732E+02 1.297E+01 9.731E+02 2.301E+01

cosSl 2640 n 5 8.680E+03 1.560E+03 2.500E+05

2 4 4.000E+02 1.297E+01

2_731E+02 3,975E+02 1.473E+03 7.113E+02

2.731E+02 1.300E+01 4.231E+02 1.464E+01 7.731E+02 2.100E+01 9.731E+02 2.301E+01
cov36 2642 n 5 8.600E+03 1.573E+03 2,500E+05

2 2 4.000E+02 1.300E+01

2.731E+02 4.000E+02 1.473E+03 7.322E+02

2.731E+02 1,172E+01 8.731E+02 2.100E+01

cow52 2644 n 5 8.400E+03 1 573E+03 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+01

1.173E+03 3.!59E+01 1.273E+03 3.431E+01 1.373E+03 4.017E+01

cow5c 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 1,473E+03 7.113E+02

3.732E+02 1.966E+01 9.731E+02 2.259E+01 1.373E+03 2.552E+01

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

2.731E+02 1.172E+01 8.731E+02 2.100E+01

D
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Thermaleroper_ Data k IW/m K/ c IJ/kg K/ T [K! _ [J/kg] p/kg/m31

(
tiall 2712 n 5 4.500E+03 1.773E+03 3.800E+05

3 2 5.439E+02 9.623E+00

2,731E+02 5,230E+02 5.731E+02 6.067E+02 1.773E+03 7,531E+02

2.731E+02 9,414E+00 6.731E+02 1.38]E+01

tial2 2714 n 5 4.500E+03 1,773E+03 3.800E+05

3 4 5.439E+02 8.000E+00

2.731E+02 5,230E+02 5,731E+02 6.067E+02 1,773E+03 7.531E+02

3.732E+02 8.000E+00 5.731E+02 1.151E+01 8,731E+02 i. 653E+01 1 173E+03 2,218E+01

tial3 2716 n 5 4.500E+03 1.773E+03 3,800E+05

3 2 5.439E+02 9.205E+00

2,731E+02 5.230E+02 5.731E+02 6.067E+02 1,773E+03 7.531E+02

3.732E+02 9,205E+00 1.173E+03 1.925E+01

tial4 2718 n 5 4.500E+03 i,773E+03 3,800E+05

3 4 5.439E+02 7]950E+00

2.731E+02 5.230E+02 5.73].E+02 6.067E+02 1,773E+03 "7,531E+02

2.731E+02 7.740E+00 6.731E+02 1.172E+0! 8,731E+02 1.485E+01 9,232E+02 1.966E+01

tial5 2720 n 5 4,500E+03 1.773E+03 3,800E+05
3 2 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 8.159E+00 1.173E+03 2o134E+01

I
tih40 2722 n 5 4,520E+03 1.773E+03 3,800E+05

3 3 5.439E+02 7.531E+00

2,731E+02 5,230E+02 5,731E+02 6_067E+02 1,773E+03 7.531E+02

2.015E+01 5.021E+00 2.731E+02 7.].13E+00 8,231E+02 1.213E+01

tih50 2724 n 5 4.600E+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 7.322E+00 7,731E+02 1.276E+01

tihSl 2"726 n 5 4,600E+03 1.773E+03 3,800E+05

3 2 5,230E+02 6.694E_00

2,731E+02 5.021E+02 5.731E+02 6,067E+02 ] .773E+03 7.531E+02

2.731E+02 6.360E+00 6.731E+02 1.125E+01

tial6 2728 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 7.1!3E+00 1.173E+03 1.966E+01
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k [W/m K] c lJ/kg K/ T [KI k lJ/kgl plkg/m_l Thermal Property Data

D tia!7 2730 n 5 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 7.113E+00 8.731E+02 1.381E+01

ti155 2734 'n 5 4,500E+03 1.773E+03 3,800L+05

3 3 5,4_39E+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 7.950E+00 6.731E+02 1.130E+01 8.731E+02 1.46'4E+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 5.2307£+02 5.731E+02 6.067E+02 1.773E+03 7.531E+02

2.731E+02 6.4851_+00 7,731E+02 1.318E+01

ti555 2738 n 5 4.600E+03 1,773E+03 3,800E+05

3 2 5.021E+02 7.950E+00

2.731E+02 4 812E+02 5.73iE+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 2.731L+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

tial5 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

til50 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

tial4 2746 n 5 4,600E+03 1.773E+03 3.800E+05

3 2 5,230E+02 1.632E+01

2.731E+02 5 021E+02 5.73!E+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 IWIm K/ c lJ&g Kl T IK] )_IJIkgl plkglm3l

ti140 2748 n 5 4.600E+03 1.773E+03 3. 800E+05

3 4 5.230E+02 1.172E+01

2.731E+02 5. 021E+02 5.731E+02 6.067E+02 1.773Z+03 7. 531E+02

2.73].F,+02 ]..172E+01 4,731E+02 1.297E+01 6.731E+02 1.464E+01 8.731E+02 1.700E+01

t.il00 2750 n 5 4.580E+03 1.773E+03 3.800E+05

3 3 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 i. 464E+01 8,231E+02 I. 695E+01

tial8 2,752 n 5 4.500_+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

3.732E+02 7.531E+00 1.173E+03 2. 176E+01

,

tia_9 2754 n 5 4.600E+03 1.773E+03 3.800E+05

3 3 5.230E+02 9.205Z+00

2.73]Z+02 5.021E+02 5.731E+02 6.067E+02 1.7 73E+03 7.531E+02

2.73]E+02 8.996E+00 6.73iE+02 I. 360E+01 1.073E+03 2,029E+01
4

tih65 2756 n 5 4.680E+03 I..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 7.322E+00 6.731E+02 I. 125E+01 _:

I
<_.h60 2758 n 5 4.650E+03 i. 773E+03 3. 800E+05

3 2 5.230E+02 7.531E+00

2.731F_,+02 5.021E+02 51731E+02 6.067E+02 1.773E+03 7.531E+02

2,7.%1_<+02 7.]13E+00 6.731E+02 1.2i3E+01

tih55 2760 n 5 4.760E+03 1.773Z+03 3.800E+05

3 2 5. 230 "4E -0__ 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. II3E+00 6,731E+02 1.213E+01

t:i680 2762 n, 5 4.840E+03 1.7']3E+03 3.800E+05

3 2 4.812g+02 7,113E+00

2.731E+02 4.602E+02 5.731E+02 5. 648E+02 1.773E+03 7.113E+02

2.73]E}02 6. 904E+00 7.731E+02 1.360E+01

t]:679 2-_64 n 5 4.840E+03 1.773E+03 3.800E+05

3 2 4. 812E+02 6.694E+00
=

2.";i_]_,+02 4.602E+02 5.731E+02 5.648E+02 i.773E+03 7.113E+02

2.73]_]+02 6.485E+00 7.731E+02 1.300E+0]

1
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k IWIm K/ c IJIkg KI 7'/K] k/J/kgl plkglm_l T'hernml Property Data

) t:i.v].5 2766 n 5 4. 80034.0:3 1..7"131,;4013 13.8001;;-_.0'_

9 4 5 "7_.t:,. 0 8 000g+00• L, L. .

0o000E+00 0o000E+00 3 3l. 5E-f. 01 4,000E+0I. 7,1glbF3.t.O] 2.,301E102 ].21_21,;_0;: _.(;82. l,;t()2

1.732F-t--0" ..............4. S]9Et--02 2, 982Et--02 5,2"12I}]+0'" 7,."/..f'_Et-02 !_ (; ()"/ t!;r () ,". 4 I41EJ(]'" .... !) }i_.,)1,:!02..
9 "_13"'_. F,+0" 6 61:1E',+.02

1.732F,+02 6.276P_,.t-00 4.'731E]02 ].]92E+01. 6,/3].E.r02 l.')4_l,',r()l q.,?,,_,;:F,10; _. I.._t(,(;t,:_0l

t iv:14 2768 n 5 5.100E+03 ] .7173Et-03 3.800E+0b

"_'t ;! 99 2 5.27,..t;.,--0 7. 50El'00

0. O00E+00 0. 000E+00 3, }lSE.t. 0] 4.000F,_-01 7. 315E.t.01 2, ._0}f,;_()::'. I ,2::_2El0::'. '{ , 6}1:.:1':t 02

] ..............13"E.¢02,:. ,1 51.9E+02 2, ,.'-'31.E+(]2 4 9qi't<t. 02 "_ 9821!]t-02 5.,.'"'l,_.F,-tO'). :_, ,':__ ' l,I) :.".h,'),,tt_11.:_0'2.
" o -',_ q9 2:]'"E+0" 6 t_(-_,.,g 0• ,r. , ,,:.

2. 1:{:1E_-02 7. 531E_.00 9. 731t.',t02 2..364E+0]

t:.i.a.l. 0 21 l0 tt .5 4. 600E+03 1 . 773E+03 3. 800t<t. 05
q 6 ':,.230Et-02 9.205E.t-00

2.731Ed-0"-' 5. 02][q+02 5./3]E.I02 6. 067E4.02 :l .77gEt0 { 1, '.;311,3 .02.

4. 131E+02 9.958E+00 5.231E+02. :I..276E+0f 6. 131Et0.2 ].4;",_]l;;t0l //,7.31. I!3t02 1. /001,;tt)]

9.73_Et-')2 ] .8,11E+01 ]..0'73L;;-t.03 ]..9t{7E40]

g(:i0] :300]. n 5 '7. 190F,+0:3 ]. 4/3E-t03 2..120F:+0'.)
3 3 ,1 .602E_-02 b.021E+O].

2. 731.E_02 4.43 [-'f ......',t,_,-02 _.732t,:+02 ,1 93ti;_02 6 1 _:1E+0.2 6 q601£t02
" t q3 981. g-02 ].04E+0:l '.-, 73]t;',+(]2 4 "68E_-0] 6.9t_]F,402 _ 9_%t:;_-()"

gci02 3002 n b 7.:1 90E.t-03 1 .413E+03 2.120h;i05
q _ "2,3 3 4. 60,..E+O,:. 7. ] 13E+01

2. 7'3:1E-t.0,2 4. 435E._02 3.732E-t-02 4 9717E+02 f-./3l.F:}02, g._60t,;_0::2

3. 981E402 7.]96E¢-01 5.731i,_:+02 !.) 356F4-0] 6.981E-_02 ,1,4:{5K_01

gci03 300q n 5 7. 190E+03 t 473E+03 2.720Et05
4 55 4.602E.,-02 4.000E+0l

. . "'_ 4 686F_02 6 1_;1E4.02 6 :36;()Et()2 q 7'._;I.Et. 0 /,q!_()h;t0:'.2 73:1F;+02 4 435E-_02 3. 73,:.E4 02 ..... 2.

3, 732E+02 4. :393F,+01 5.73]E+02 3. R49E+0] 7. 73]F;.t-02 3. 264t.;1071 9.731Et0'2 2.. / 2.01,:10 1
1..173E4-0:3 __"'..q27E40]

gci04 3004 n 5 7. ] 90E+03:1 . 4;3Et-03 2.720t,.]t-05
4 5 4.602E+02 5.021F+0].

2.73].E+02 4. 435E-_-02 3. 7321.;:402 4.686E4-02 6. 17311,3t-02. 6. 360h;i02 9,731E-t0"2 l,q!)l)l,;t():"

3,732E+02.._ 5.0"i.E+0],-. 5.73:LE+02 4.310E+01 'l.'73lE-t02 {.....682.Ei01 !-)'7_11;;t02, ;;. _()()t,:t () l.

].173E+03 2.594E+01

gcJ. 05 3005 n !5 7.190E-t-03 1.473E.t-03 2.720E+(]'.:_
4 5 4. 602E+()2 5.858Et0]

2.731E-t-02 4, 435E+02 3.732E+02 4. 93"/E+02 6 . '131E+ 02 6. 360I,:r().2 q./_l.E-t().:_ /.q[,()l,',_.02.

2,7:_,].E402 5,858E¢01 5,731. E402 4.602E4.0] 6.731t,;+02 ,I.,135F;_01 9.'/311,;.t0:-! {, (;q:."!,;_ ()l
].1'73E',_-03 3.096E+01

I
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ThermaI Property Data k IW/m KI c/J/kgKI 1' IKI _ /J/kgl plkg/mJ/

gc:i06 3006 n 5 "/.190E+03 1.473E+03 2.720E+05

'1 [% 4,602E+02 6. 694EI0]

• "_ . '{i-, , . _.... 2.2 73!E+0...: 4 4.oEI-02 3.'lj2E+02 4,686E+02 6,731E+02 6 360[,',+02 9,731E-i-02 7 9.)0h,_.0

3. /32E_02 6, 694E401 5. 731E+02 5,356E+01 7 .'73].E+02 4. lO 0F,+01 9.'/31E+02 3. 515E+01
].]13E_-03 ,._,].76E+01

gcr07 3007 u !5 7, ].90E+03 ] 473E-t:03 2.720E+05 ,,

,1 5 4, f:;0,,h,+02_' 7 ,9a0g,+01

,-i ] ,h , ° ° ° •,'/'31E-t-(,. 4 4:_5E102 3 '732E+02 4 686E+02 6 731E+02 6 360E+02 9.'131E+02 7.950Et02
3.'132"_ <' .IL O,, 8 0%3E+01 5.731E+02 5,774E+01 7.73].E-t-02 4.519E+01 9,731E+02 3,800F,+01
1.11:3E_0:3 3.?,64E+01

.i.nd0l 30'2.]. n 5 7.430E+03 1.393E-t-03 2.720E+05

") "_ t "b4 3 4. 60_.h,-.0,,., 3. 300E+0].

":'. 7);] E_ 02 4 435Et_02 3.7] "__ F "_..... E+02 4,686E+02 6. 731E+02 6. 360E • 0,, 9."1:._]I_;_-02 7. 950Et-02

2. 731E+02 3. 305F,+01 3,'732E402 '3.096E+0]. 9.73]E-t-02 1. 841E+01

i.z_i02, 302.,2 n !: '7.200E_.03 1.42:3E+03 2.7_,_'0E,--'_0a_

0 0 4.602E+C2 3. 305E+01

......... -00E+03 1.423E403 2.720E+.05

!) 0 4 602E_02 2.887E+01

a.nct:b 302G n 5 "1.200E-_03 i 393E-l-03 2.'120E+05 _l--

l4 3 4. 602E+02 3. 8()OE-t-O]

t.. , . . . % , . . t- ,'_ 7_,IF,_();_ 4 435E-+02 3 /3z.E-,02 4 686E+02 6 731.E+02 6 360F,+02 9.131EI-02 7.9a0E.l-02

_ 1_2E+02 3 933E+01 7 V:3]E_-02 2 97:1E+01:1 "_7:3t!.',+03 2 594E+01,. , , , , ° ,_ ,

, , .-

:ir:c,:pb _02.7 n 5 7.200E+03 1,393E+03 2.720E+05
4 _' 4 602,., . r3.;rO "_•.... "_.800t.;4.01

2. /._IE+02 4,435E_02 3.732E+02 4.686h,--0_,"_"_ 6.731E+02 6.360E.+02 9,731E+02 "7.950E+02

"{.132t:,:_02 3. 89'1.f!;+01 1. 173ti;+03 1.883E+0]

l,-ovar 3()31 n 5 V,700E+.03 1.453E+03 2,720t!;+05

7 2 4.602E+02 1..,123E+01

q '')_F ""l_lE_02 4 42%E-+-0") 3 7 3,,,f_,-02 4 686E-t-0z 6 731E4-0 ") 6 360E+02 1 036E+03 8 033E+02

] .04]E+0{ 6.H95E+03 1.046E+03 5,858E+02 1,473E+03 6.276EH02

_,.2:{1}'.:{02 1.423E+01 ].173E+03 2.100E+(]1

=

ir_ni r 3032 n 5 7. 300E-t 03 ] . 503E+03 2. 720E4.05
( "_ r - I/ 0.... 4 602F_';4 ),.. 3 9"1._i_,-01

" "b -1.:::. ';":{1.E_02 4.4:'35E+02 3.V3,,.E+02 4.686t;.;.+.02 6.'-/31E-_-02 6,3601L+02 ].,036E+03 8.033E-t-(] ":,_,

1 .04IE{0_, 6.t]95E:{.()3 1.046Ft-03 5, 8581:,.-;+02 1.473r_,-;+03 6,276}._',+02

!nhr3 3033 n 5 7,400E-I-03 1,503E+03 2.720E+05

0 0 4,602E_-02 3.933F, i0]

=

I
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k IW/m KI c IJ/kg K/ T IKI _ IJ/kgl plkg/mJI l'hermal Property Data

I J.nnr4 3034 n 5 7. 400E+03 1.4"73tg+03 2. "720hq-t 05

0 0 5.02].E+02 3.800E+0]

innrd 3035 n 5 "1.410E+03 ]..503E+03 2.'720E+05

0 0 4.602E+02 2.339E+01

:Lnmal 3036 rl 5 7.200E+03 0.000E+00 0.000E.100

0 0 5.272E+02 5.104E+0].

inwrt 303"7 n 5 7, 700E+03 ].773E+03 2,720t_.',+05
7 3 4. 602E_102 5. 858E+0]

2.731E+02 4.4358+02 3.'732E+02 4.68617,+02 6.'73]I,].I.02 6.360Ei-02 ] .03GI.;I03 {{.0t31,',i0;'.

] .041E+03 6.89[_E+0_ I. 046E+03 5.858E-I02 1.4731_',+03 6, 2"76E-I02

2.731E+02 6,025E+01 3.7'32E+02 5. 648E+01 7.731Ef02 3. 975EI,0I.

innit 3041 n 5 7.200E+03 1,44811',+03 2,720E,+05

0 0 4,602Z+02 4.602E+01:

sta].l 3101 n 5 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. 1921'_]+029.2] ]li',i02 7. 5%]I';i();.'

1.036E+03 8.000E+02 1.041E+03 6.895E-I-03 1,046E+03 6.276E-I-02 ].]441..',_075.8!)!_I,',I0_'.

1. 367E-t-03 6. 067E+02

2,551E+02 4,310F'+01 4.7711A;-i-02 4,226E,+02 7.00]E+02 3,862Et-01 9. 2111I!;t0'2, 3.?;;';!l,',_0l

i 1.061E+03 2.594F+01 1.144E+03 2. 699E+01
staic 3106 n 5 '7.830E+03 ].723E+03 2,720E-_05

0 0 4. 602E',+02 4. 602E+01

stcfc 31.1.1. n 5 7. 830E+03 i. 7731{I+03 2.720E-I05

7 2 4. 602E+02 4,602E+01

2.731E+02 4.47717]+02 6,731E+02 6. 067E+02 7.731E-i.02 6.778E.I,02 9,95]I!',102 9. ;'0!;I,',I0'2

I. 000E+03 7. 071E.I-03 1.005E+03 6, 694[{'.+021.2731!]+03 6.4851__',-I.02

2, 911E+02 4.561E+0] 3.732E+02 4. 47"7['.]+01

stcar 3316 n 5 7 86084-03 1.809[i',+03 2.720E+05

i0 4 4.602E+02 "7 II3E+0]

2.731E+02 4.393E+02 3 481E+02 5,02].E-f-02 4.7318+02 5.64817,I.02 6./3]Ii',I02 (7.,7761<I02.

8,731E+02 7.1].3E+02 9 73][f,+02 8. 000E+02 ]..036E+03 8. 000El 02 ].04]Ei()_7 f;.H9'>l<l()4

1.0468+03 7. 029E+02 ] 223E+03 6. 6941!]I-02

_,, 001E+02 8. ].59E-f01. 2 982t{',+02 7.113_',+01 1,073ti',-t03 2.900Et-0] ]. 5731,]t03 {. I '{}tl,.',iOl

st-hsp 3121 n 5 8.200[{]+03 ].,773E+03 2.7201{I+05
0 0 4.602E_02 3,556E+01

stst2 3126 n 5 7,/00[<+03 ] .723_3+03 2.72017].I05

0 0 5.021E-I-02 I. 632E+01

i
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Thernull #'rolwrry #_ata k !W/nj Ii'! c IJIkg lt'! T IK] k IJ/kgl plkg/tn'_l

q
:3t :=_1); i_;I 13I ii t.., U, O()OHt (/ ._ 1 . 6"1 31_;10:3 ,[._, "12.01i;t-0!)

:3 3 _,0271l,.',-_02 I ,elC;4I,',tO]

,! . '7 :7 l t", _ :3;! q,U]21,;t(!' 6.131f;',t02. b.'/3:.!F',+02. :1 !-)13V, t03 1, :l :1.:31_',+0.?.

7!.7:;_1 lT:.t 0.:'. ]. , 7>_t].1!',t () l.l:_:i t,:-I (.]_t ;_., l?,ett,[:tOl l , l'l[_l!',t.O:_ _.. _._03i!_-tO:l

,<-_t:"_(14 _,1 _:_ ii !) 1 ( ">...... -3,.(31,;t03 1 .6'/3t!:t[]3 2../2.0t7:t. 0 :,

"> (i !, f) '_ l l'.',t 0',:: ] e](:,)l,;t 0:1

2, /:_11,',_()2 5. [)2]1,',-I 02 6, 1:_,] ",t();l b.6"lf:lt:?,-t[)2

1.31'.,1,,'t()1 6.90,qEiiO0 1,/32H+02 1 ,OblSti;tO:l, 2, ......13]t_;+02 ]. 339F_',-i-01:3 "132E',t-02 ]. 63,..[,,-.01"_

/.-/31t,:t02. 2. l/(;I!: _01 9,/:_:11,;t02. 2,!->941:!:-t0]

_I[4_t7 <l._!., ii 5 /. 9.::()Ht 0:4 .I , (_;'/ :.4h; I-0 :.4 P.,'/2[)I_]t 0!!_

1 :l" 4,(i()2f,:t.(.,2 1 ,464hlfO:l

• '" :3:3001_!:t02 2 "1311;',t02 ,4 4"1"11]',+02O.O()Ot_:tO00.O00}/;-rO0:1 .3l!)1,:._0] 4,0()01!;t-(]] ] .:;'...l,..[,:-t. 02. , . ,

4 . 1 :_,I t,:-r 02. 4 . _!,I '" F:t 02. (:;, /_ 1 t,: t 0 :,', !:) b t:; ':, ' 2 5..... I,,tO 1 , 1:31!:.t.03 '!.113t!;t-02.

O.(]t](/t_:tl$O O.()()Ot,.:tO0 t_.]bOl,:tO0 !,.439h:-0:1 l,:]15t!;-t-01. 9.205E',-01 2,.:315f!I-t-0]. 2,]761:,i-r00

4,_1'_t,:t(!1 t).{),!:lf{;t.O0 / . :_>l !:,F: .t Ol 7 . 53:161t 0(] .l, 732h;-!(]2 .1., 3(]01{;+0] 3,7321{]+02:1..464[!',-t01.

4,1:3]1':_0"' 1 .!:901,:-t01 :l , I/:_1,i.t0:¢ 2,_:;7,t _V, O! 1 ,:)VI _t!:t.0:3 2. 120t!It-0]. 1,573t!;+03 2,900f!;-t.0].

'sl ::;14 :_141 l_ E, ],/bOt,:tO:_ ] .l/:_,l!;-rO)1 2..120It',t.05

2 :l. {;0:.>.ti'-102 2.E,()91i:i'01

"' /",l_,'iO',, ,1 O0(.)l,.:tO" / /"_ll,.;tO.;! / ]]3I,:t():<! 9 1._I:11!',-t(.);:' 9 (:_,.." ?,i,:',t 0 2

2. / _1t';! I <I ;7 . _8!;t,:-t-(./:1 '7 . '] ',1 f,;.I (12. 7.!, t.t_Vl_!]-rO:l
.4--

• _ ' . "1 . .:-! 5 I:31 :;,t<_ '_1 4 6 r) !._ / 1.,(3f,,4 I):,: 1 / "l, li:/t()[_, , /20E-i-O

,. ' '2 4. (,0;>.t, ',i'd<.' :1 ./()01,',_01

'. 77; I t;', t (l:.'. 4 . (, () :;It,',-t02 /. 1 ,I1 tC! ()2 7. :1 l ]ti',-t.().:]

2., ) _,i I':_ (/" I . V()Of,:t 01 1 . ;;171_>t,',_0 4 "' 9()0t(',-t 01.

::_1:3,4i, 4 ] f>I II !) '7 . f'O01",-t 0.4 l "7{77,I,',-t 03 R , 720E','t 05

> 2 4.{;();'.1!:t0:;'. 2.1(.)01,:t01

;'.. /([I,;_ Ci;.: 4. (,(.);".F',i (]:.>. B, 94;:>.1,:! 0" / $22.1,',.t 0:.:>. {3, 9t31.17.',t02. 6. 904E;.I. 03 9, 03] I714.(]2 (], 694t?,r02

] . _11 _t';; f) _, l . :; _1 h:t ",.),."'

'".] _11,:_ i);_ ",<:_>!.it,;i 01 1 . :_,/ ">V,t.(1)It 7_, _}_,?>li',.tO!

<:;r i ', ..'.', t,l si i, /. ftf.)fil,',i{.),l 1 (:,/ 3 t,', t O ._, 7'..'17!0F5-t-05

:' 2 4.t702F:t(12 _.{_ll.)()t,;t(]l

<." 1 _lt,;tf)", . 4 , '9'I,.:t02.,, (,.'/:_1t.',t0",. t:> J(JOl.,]iO;]

, / _:I1,: t ¢)...> 4 , Gg.::E i OI '/ . /+l, 1,',t f)". :3 , '_;/_1917',i OI

:;i t_tl.'t "J] 11 ¢1 i, '/.'l_>f)l.',t()_ 1 ./'7 71,',t 0.7 :.!,'/2(ill]t(.)

• ' _ k. ;f) fj[,'t02 1 .4(,41,:t()]

;. I ;;.!t, I ();i _. _,¢)f) l,: t O:-: (-t,/>,11,',t07! (.t.','0_>f,',t(-)7]

;.i '.;:t':_ r);f I , <qf,4t;:i 01 !.¢. / _,11';_ 02 7:. ;'.!,{)t,',t Ol ] , (-]/:_;F;t03 3. I 8()1.?,I01
_

l
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k IWIm K/ c IJlkg KI T IKI _.IJIkgl p/kglm3l Ttwrmal Praperty Data

stph7 3176 n, 5 7 600E+03 1,773E+03 2.720E+05
i0 3 3.300E+02 1 700E+01

3,732E+02 31389B+02 6 481E+02 3,724E+02 6,981E+02 3.0961_]+02 7,5311!]102 3,556[_]+02

8.182E+02 5,314E+02 8 681E+02 6.025E+02 9,28]E+02 5.523E',+02 9,731[_].I-024,8531!]1,02

1,073Z+03 4.100E+02 1 373Z+03 4,268Z+02

3,732E+02 1,700E+01 7 731E+02 2,176E+01 1,323E+03 3,305Z+01

stubs 318]. n 5 7.840E+03 1.773E+03 2.720B+05

0 0 4,477E+02 5.774B+01

st199 3186 n 5 7,800E+03 0.000E+00 0.000E+00

0 6 5,021E+02 1,339E+01

2,931E+02 1.351E+01 3.732E+02 1.452E+01 4,731E+02 1.569E+01 5.731E+02 1,6861;]_0]

7.731E+02 1,941B+01 9,131E+02 2.117E+01

ssc01 3201 n 5 8.150E+(]3 1 548E+03 2.720E+05

0 0 4.602E+02 1.339E+01

ssc02 3202 n 5 8.030E+03 i 623E+03 2.720E+05

0 0 4,602E+02 1,548E+01

ssc03 3203 n 5 7.960E.03 1 598E+03 2.720E+05

0 0 4.602E+02 1,966E+01

ssc04 3204 n 5 8,040E+03 1 733E+03 2.'720E+050 0 4,602E+02 2. 100E+01

ssc05 3205 n 5 7.750E+03 1 673E+03 2 720F3+05

0 0 5,021E+02 2.301E+01

ssc06 3206 n 5 7,720E+03 ]. 793E+03 2 720E+05

0 0 5,021E+02 2.900E+01

ssc07 3207 n 5 7,550E+C3 1 753E+03 2 720E+05

0 0 5,021E+02 3.096E_01

ssc08 3208 n 5 7,6]0E+03 1 773E+03 2 720E+05

0 0 4,602E+02 2.500E+01

ssc09 3209 n 5 7.530E+03 1 773E+03 2 720E+05

0 0 5,021E+02 2.176E+01

sscl0 3210 n 5 7.730E+03 1 643B+03 2 720E+05

0 0 5,021E+02 1.883E+01

sscll 321] n 5 7,680E+03 1 733E+03 2 720E-{05

0 0 5,858E+02 1,715E4"0].
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Thermal Property Data k IW/m KI c [J/kg K! T IKI _ IJ/kg] plkg/m31

sscl2 3212 n 5 7,750E+03 1,673E+03 Z,720E+05

0 0 5,021E+02 1,611E+01

sscl3 3213 n 5 7.730E+03 1,673E+03 2.720E+05

0 0 5,021E+02 1,423E+01

cnisa 3312 n 5 8,000E+03 1.573E+03 0,000E+00

0 0 4,393E$02 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 2.23]E+02 1.423E+03

2,731E+02 1,715E+03 3.732E+02 2.134E+03 4,731E+02 2.364E+03 6.731EF02 2.699E+03

1,473E+03 3.515E+03

3.231E+02 1.423E+02 3,732E+02 1.297E+02 4,731E+02 1,130E+02 5.731E+02 1.025g+02

6.731E+02 9,623E+01 ],273E+03 5.858E+01 1.473E+03 5.021E+01

be96h 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+0O 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-I02 2,364E+03 6.731E+02 2.6991_]+03

1,473E+03 3,515E+03

3,231E+02 1,757E+02 3.732E+02 1,590E+02 4,731E+02 1,339E+02 5.731E+02 1.192E+02

6,731E+02 I,]09E+02 9o731E+02 8.786E+01 1,273E+03 5,858E+01 1,473E+03 5.021[:]+0:[

I
be98a 3503 n 5 ]..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 1.883E+02 2.231EH02 ].,423E+03

2,731E+02 1,715E+03 3,732E+02 2,134E+03 4.731E+02 2.364E+03 6,731E+02 2.699E+03

I ,473E+03 3,515E+03

3,231E_02 1,339E+02 3.732E+02 1,234E+02 4,731E+02 1,130E+02 5,731E+02 1.046E+02

],273E+03 5,8581;i+0] 1,473E+03 5,021E+01

be98h 3504 n 5 ]..823E+03 1.473E+03 1,300F,+06

9 "I i 799E+03 1,590E+02

0.000E+00 0 000E+00 7,315E+01 8.000E+01 9.815E+01 1.883E+62 2.231E+02 1.423[,]+0:{

2,731E+02 i 715E+03 .'_,732E+02 2.134E+03 4,731E+02 2.364E+03 6.731E+02 2,699E+03

1,473E+03 3 515E+03

3,23]E+02 I 590E+02 3.732E+02 1.423E+02 4,731E+02 ],234E+02 5.731E+02 1,130E-I.02

6,731E+02 1 025E+02 1,273E+03 5.858E+01 1,473E+03 5,021E+01

be995 3505 n 5 1 840E+03 1.473E+03 1,300E+06

].] 6 1 84]E+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

2,23]I{',_02 i 339E+03 2 73]._£+02 1.695E+03 3,231E+02 1,987E+03 3,7321_',+02 2,].34E+03

4,73]E+02 2 364E+03 6 731E+02 2.699E+03 1.473E+03 3.515E+03

3,231E+02 1 548E+02 3 732_]+02 1,381E+02 4.731E_02 1,213E+02 6,731E+02 ],004E-I-02

I ,273E+03 5 858E-I-01 1 473E+03 5.021E',+01

i
- j,, . , ,, , ,,,, , ,- =, , , _
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k IWIm lt/ c IJlkg KI T /It'/ _ IJIkgl plltg/.r_l 7'hermal Property Data
..... i ...... ,,_ ..... ....a--

D
pbant 3601. n 5 :/,096E+04 5.63:/E+02 2, 385[,.1+04

0 0 1,,339F]-F02 2,971B+01

pbsbh 3602 n 5 1,070E+04 5,63lE-F02 2,385B+04
0 0 1,339B+02 2,699B4-01

so]dl 3611 n 5 8,690E+03 4,5811']+02 4,000E+04

0 0 2,385E+02 5,690E+01

sold2 3612 n 5 8,500E4-03 4'522E+02 6,485E+04

4 9 1,966F.,+02 51021E+01

2 982E+02 1 975E+02 4 551E+02 1 975E-I-0_ 4 55217,+02 2 021[g+02 "_ 01.61{',+03_ 021F,+02,_ , . L, _ _ ..

so.ld4 3613 n 5 8.890E+03 4.531E+02 51690g+04

0 0 2.134E+02 4,602E+01

sold3 3614 n 5 9,200E+03 4,591E',+02 4,853I__',-t04

0 0 2,301E+02 4,728E+01

moati 3671, n 5 1.020E+04 2. 883E+03 2,720g+05

9 3 2,552E+02 1.172E-I02

3.732E+02 2, 678E+02 7."131E+02 2.'761F,+02 9,731E+02 2.824F,-I.02 ] ,173E-I03 2,9001{;-102

1,473E+03 3. 138E+02 i,773E+03 3,452E+02 2,07317-,+03 3,8071_+02 2.2731q+03 4.1()0[i',+02

I 2. 673E+03 4,728E-I[)2
2. 931E+02 1, 180E+02 1.. 163E+03 1. 067E+02 2. 673t{;+03 6, 694[{',+0:1

moafe 3672 n 5 1,020E+04 2,873[_+03 2,720E+05

4 3 2,761E+02 1.38].E+01

2.73].E+02 2.761E+02 7.73]E+02 2. 3851{',+021.,473E+03 3,138E+02 2,1]13E+03 5. 522L{:-I02

2.731E+02 i. 381E+02 i.073E+03 I. 172E+02 2.773E+03 8.'1861g}-01

mow30 3673 n 5 9.940E+03 2. 873Er03 2,500E+05

7 4 ,._.008E+02 ].230F,+02

4,731E-F02 2,008E+02 6.731E+02 2.155E+02 ].073E+03 2,489[{',+02 ].4731._]+03 2.9001<+02

1.973E+03 3. 598E+02 2.473E+03 4.372E+02 2.873E+03 '5.I04P,.I-02

3.732E+02 1,230E+02 1.]73E+03 8. 117E+01 2.273E+03 4,393E+01. 2,773E+03 3. 849E+01

nbtaw 3681 n 5 ] ,070E+04 2.6731g+03 2.30]E+05

2 2 2.008E+02 4.477E+0].

2,731E+02 2.008E+02 2,673E+03 3,515E+02

2,731E+02 4.477E+0] 2.5/3E:+03 6.694E+01

nbtiz 3682 n 5 7.770E+03 2.673E+03 2.72017, F05

4 2 2.552g+02 2.900l{:+01

2.13]E402 2.531_!;+02. 1.]73E+03 3.414E',+02 ].7131;_',-t03 4.]42g+02 2.513t!',+03 Ii. L88t_:,+02

'" 131g+02 2 900E+01 2 5131g+03 5 648g+01L] . _ . . .. .
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Thermal Property Data k/W/m K! c IJ/kg K] 7'IKI _ IJ/kgl plkg/m31

(
nbta5 3683 n 5 9,000E+03 2,673E',4.03 2,500E+05

2 4 2,500E+02 4.477E+01

2, 731E+02 2.500E+02 2,673E+03 3_800E+02

2,731E+02 4.477E+01 5.731E+02 5,983E+01 7,73]_+02 6,694E+01 I.i73E+03 7.908E+01

nbwmo 3684 n 5 9.600E+03 2,673E+03 2,500[_1+05

6 3 2,469E+02 5.021E+01

_,731E+02 2,469E+02 9.731P,+02 2,678E+02 1,473[',-F03 3.096E+02 1,873E+03 3,598E+02
2,273_'+03 4,226E+02 2.673E+03 4,979E+02

2.731E+02 5,02]E+01 1,173E+03 6,234E+01 2,573E+03 7,699E+01

pustd 3701 n 5 1.575E4.04 8,631E402 8,786E+03

9 4 1.339E+02 8,000E+00

1,732E+0_ 1,213E+02 2,731E+02 1,300E+02 3,732E+02 1,339E+02 5.73].E+02 1.548E+02
7 731E+02 1 757E+02 8 231E+02 2.887E+0 _.... _. 8.731E+02 1,506E+02 9.232E+02 4.100E+02
9,731E+02 "_.800E+02

],732E+02 5.439E+00 2.731E+02 6,694E+00 3.732E+02 8,000E+00 8.731E+02 1,925E+0]

si,lva 3751 n 5 1,050E+04 1.153E+03 1,046E+05

0 0 2, 500E+02 3.598E+02

tal0w 378] n 5 1.696E+04 3.348E+03 1,715E+05

5 3 i ,300E+02 5.439E+01

5,231E+02 1.339E+02 1,273E+03 1,757E+02 ],773E+03 2.008E+02 2.273E+03 2.197E+02 4
2,873E+03 2.364E+02 i

4.231E+02 5. 356E+01 1,773E+03 6.987E+01 2.873E+03 7.950E+01

tanbl 3782 n 5 1,650E+04 3,173E+03 1.700E+05
4 4 1 .381E+02 4.519E+01 _-

2,731E+02 1.381E+02 4.731E+02 1.464E+02 8.731E+02 1.527E+02 3,173E+03 1.799E+02

2.731E+02 4.498E+01 5.731E+02 4.812E.01 8.731E+02 5.439E+01 1.273E+03 6.694E+01

tacuz 3783 n 5 1.666E+04 3.]73E+03 1.700E+05

4 4 1.381E+02 4.000E+01

2.7._IE402 1,381E+02 1,273E+03 1.423E+02 2.273E+03 1.757E+02 3.173E+03 2.176E+02

2.731E+02 4,000E+01 1.273E+03 5.]46E+01 2 073E+03 6,]50E+01 2.673E+03 6,569E+01

tanbv 3784 n 5 1.155E+04 2,473E+03 2 100E+05
5 4 1.130E+02 2.720E+01

2,731E+02 1,130E+02 8.731E+02 2.720E-102 1 273E+03 4.058E+02 1.773E+03 5.858E+02
2,473E+03 8, 912E+02

2,731E+02 2,720E+01 1 273E+03 4.602Z+01 1 873E+03 5.565E+01 2.473E+03 6.067E+01

f

tawhf 3785 n 5 1.695E+04 3_256E+03 1 700E+05
4 3 9.205E4.01 4.058E+01

2.731E+02 9.205E+01 ] .073E+03 1 .297E+02 1 773E+03 1,700E+02 2.773E+03 2.343E+02

2,731E4.02 4. 058E+01 2.273E+03 8.703E+01 2.773E+03 9. 372E401

q =__ ,,, m __w_
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k/W/m K c/,I/kgK/ T li' _,/J/kg/ plkg/tn'_/ "/'lwr'mu//'roper(_iData
._ , . __-.-.-. __ --

I
W25rL'. 3,_I[)] I'_ !_ I.."I01,;I04 S.!_/_.I,;i-()_ ii._I-'III,;I0!>

2 " I ,_._!)E'I0;'.6,4H t.',I','I()I

9_V'b:i02 ] _,_,91!',_0"" til_,I,;i()_.' I001,',i0'

I,b'I;31!',I036,411% ' ,'._ ,'"h,-101',' /31",I0_ (, IGI,;-IOI

wI_ictt 38(]',: t_ !_ I.('I()I,',I(I,I_.i'.I+,I",I(l_, I,811_,I",I()!+

2 -_t ,_I391,',.iOZ',I, /_IOl,',IOl

2 '13;I.If,-4-0""] 33c ,......... )RI()_.,:.3,,.,.."'__,l,',.I0,_.] ,U_I'Ih',.l()_-'.

"._'3]I",I02 l,/_10E-101 U.1.311,',I0"I.3',;.!I,;i01I .II..',I,',-!.03/,211()Iv,t01

mu l.b 7 ]8 _ l I_ !._ I . 6[',01,',_-0,1 ]: . 4 _i_lq, t 0_. [_, P./(,I,',i O_l
8 h 1 ._t(i4t_;I(.);'. 1 ,04(:,1;;I0]1

"_ _)__ ' 0 . . . . ' " '_,....... t,,t ;] 1 443t';102 4 /i-_1I,;,0;! 1 .lilll_;t'O;_. !,.'/-_lb;t02 1 /00t+;t-0"" _) ql I';, 0;; ._/51';_0,.

9,'11,.t',- 02, l U(->2t,:t.02 ]1'.0481';_0_ 1 __(i;)E_02 1 ()4_tt,;t.O_ 1 6(ihl,;lO 1 ;I1 _t,;t[) _ I . (i6!,t,;1();:!

2,982l!;t02 I .O/_t,_E-tO] _.-/_,,!l;;t()" "1 ,3H1. f,3-t(.)] [i./31t;;_02 2, I _,4'1!;i()1 /. +_;,'f,;+(3;I 2. (;_t,l,'*()l
] ,l.l]l;_+0_,I,(3001i;,101

u]0mo 3832 _t 5 I .125EI.04 I .!_,2>'I

2 )i ] .3391!;.t-02 1 ,464t!;-t0l

"4..]3II,;-I.09. I , ._.__;b'.,.I0,-.'_ ¢.)..l;IIE+0 ,."_ i .-ic)!_)EI()._..

2 'ISlE.10"_ I. ]]",.h,'.I.016 14]h;-r0,:"2 _l _I,',.l-0lii 0l._I_;10_...._ _I001,',i()l. + .<, , _ .,, , . . +

+u[Szr IS8_3 n b i1 .410t,',t. 0d ] ,52'3[!i',+0_ 8. 000I,',t 0,1

2 4:1..700f,;+02 l.OU_tt!itO:l
2../3]f;;_.02 1 .7001i::t()' 9,232I,;-02. "2.':0"'. Oh,-0,."_

2.982I:;_02, i .0U8t,;._01 b./311.,;_-02 i1./0()I_',401 '1. 13 :1t!;-t(.),:I 2. 1/6t;;_() 1 .l/3h;t()_ _._!!I,;+_1

u()4r_}_3834 r_ !_ l .1'101';I()d ] .!">"']l(;-t.O.f' ("i.2"-/(:;li;l0_l

2 2 1 , _00[!:_.02 2.].0[)I?.-_()l

2 .......]3].E40,.'" 1. 3(.)0Et. 02 9 "":_,."_I,_,'1-022.10ut,l-102
"_80l!i-t0] 6 2.3].l:;+OP "" ""3. _ 31 [!;-t-02 2. ,..... ... 1 ,+0 Ii;I-0 1

_l(:l:+i:'u 3835 _ ._i_I , 85()I!;I04] . 3I_I']I()36,'_'/(.]t_t()_t

3 _1 J .046I!',t02 2.84,.,Et-0]

/ 31_"-_-0] 5. 2 " . . , ", ', ..>_,, 0 ]b',-10]d '1311RI02 I 0461,',I07./ 'ISII;',I-02,.'.,12II_iI0;

"" 131.I_',+022 84SI?,I-0].5 "/2,iI?,-I0"3 264E-I01 H /"-_]l!',-I0'_ _ _-)]_[;iI0]I .Il _I!',+0 _ ,I'l"HI,',II)I,'. o . . ..... _, o . ... ,-. . , . _ . ,_ . .%

ugllls 3836 n !15-t.I_301,51.04I ._!'13t,;-I036.2]614104

2 ,.:.'_1 ,tO0t;_t02. 2,l. 34b',.tOt

2./31E-t02 .1.._OOE;+02 9.1_lt!;t02 .1,8831!:t()_i

3.7_21!3102 2.]341!_.t-0]9,J_] l!;10P.4.0]/l!;-1Ol

_.___0II!:_ [-___;_"I' l . _ __ ] " r l "')'" (.)I(',.I0'I J .3I_I,',I-03 6,,.!"/.<:iI;',I0 ,I

2 2 1 .]39l!',402 ] ,!:>061,.',-_0]

2. /31_i',-', 02 1._39P;-t02 9./31t!it02 ] ./9!-_fqt02
3 'I':_"_ "_ 5 9• .....I_',.I0,,.| . 061!:I0] ,I]iI'.',+0"3,011._."_"-l.0.1
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Thermal Ptloperty Data , k IW/m KI c IJ/kg K/ l' IKI _, IJ/kgl plkg/m31
.,_

r 'I

ufszr 3_38 r-i 5 ....]. "760t?,+0,1 1 373E4-03 6 ,_,"_'16E4-.04
3 :_ 1 .300g_02 2.008_;401

2.731J.:7-02 ]..30()f_;;.t02 6.'131F,.t.02:1 ."10013+02 8.'/3].E/.t. 02. 2.500[g+02
3.'7:32t:;....02 2. 008t:¢,-t 01 8.131. E;t-02 3.300g.i-01 9 "131g-t-02 3.800E;+01.

uzl::02 :3339 rl 5 l .860r,1.t-04 ] . 523E;4-03 8. 000I!1_t04

.3 4 1.. :1....] _' t-',-t02. _.'".2 o'9I,',.t 0 l

2..131V, 02:1 .l'],-."_g+O "),._i.,."31ti',_O'",,. 1.464t,':F()"_:. 9,3321g_.02 ,:2.008F'+02

2..982E;-..O22.259F:t-01 ,5.'13:1V_02 2.tt03t!;-F01 "1.73].h;+02 3.389tg+0] ]..013tg-t-03 4.3'93E;.,-t.01

t) _;, !_,. .t_.zrOt6 3840 r_ E) ] .:].,(,t,t0,I 1, ";3I_it-03 8 O00g+04

2 4:1..,300t!.;t-02 .l 8_,_:_1.;t01.

2.. 731 t;.;:_-02 1 . :3(.)0 t,;_02 !:_. :.!:_,2 }!:_02 2 ' :100 Ii; i- 02

2.982i,:..02 1.887lI,:.t01. '.:.131. f-,:;t0'2 "., '.:,O0ti:-l-O] /.'13:l. lt',.t02 3.054I_']+0]. ]. . :1'731_,1+03 4.3931g-t01.

7..ir'_(:.2 _tt6l _ 5 /. 1_0t';_-.03 6 r)!,l i;:+ 02 1.004t!:_-Ot.:_

0 0 4 01/11;_02 I .04{)t{;_{):'.

zi.r_c::], ti :,,. __ 1 140_,;._C¢ (:, c.),-,'_t,,+O 2 1. OO4E,_--O':,

I) _) 3 ':_:';::_t,:_.()"_...... 1. 0".,':_1,:_("....)

;.,.i._ c 3 ,'_I._G_ _ ::, (;. {.;()_)I,; t () 3 _::, __;!)1 Ii; t 02 1.004 t!;-t-0 b

0 !) ,1 {_0!)I;:_-0"' 1 . 1 ?,(!t.;_0:2

z:i_<::<l :;;tjf;,'l rJ .:, C:,. / /.)(.ll,: , 0 _ (J $911!1t0.2 ] . 004E-t05 t
0 0 4 0(.)()t;:+ _2 I .{){-_g_:_/):!

>_,i _:,: a 7.,;t_,,8 1 l_ ':; _,.. _',f._0 t;; t {/.-_,.,:." 083 f!;t 0:3 2 . 307l F.;t-0 5

0 l) "" 9r./()t:;t.02 11. 1_871t,;.01

;.'.r3zi :_t_,*_:,'. _, !, _;.4r,ot,:t03 ":' 0/31!;+03 2.:l. OOt_;-t-Ob
2. :.1 2 /_4'.,t.:_02 /.(t'.,_)f,:t00

2. , 17_71}:t02 2.g4.,,.,' t,,tO',,........../ /;:;1},;t. 02 3 7180_:;'_i-02

:.: , ] '_,:11:,7:.t.()",............/ :.)t 0 },::t-(){) _i 1 _ ] };;t ()"' [ II t'_;',It:l-0 ].

cJ:a_12t) 73!)0] rl '!_ (;. 4"_().r,:t ():_ O. O00t!;_-O00. O00E'-t-O0

".' :;' ,1.0()0I,:t02. 7.. I l. _t::+00

2./3:11_:.:-02 4.100f,:.-02 I. !]3f::_03 4.871 "I__;_-02

2..__J._;:,02 /.2_'_,0t,:-0_) 1 .0/31";_0g 2. 3{.)!1.;;+01

a ] <:>:,:,:I 4012 r_ !:, 73 9t¢0t;:t0FB .2. :3].81_+.03 5.523E+05

10 :10 l.)",d,:.•l,:_0_.'; 3 849_14+03

() O0(l}£.tO0 0 O00}_:;tO0 7 ::;lSi,;+O] ,1 O00F;-t01 2.231I:'.;+02 5.858E;1-02 2..731E;+02 7.280E+02

?, /321_:_-02 ':_ 28t_t-.:_I).:: 4 77_1t';+,)2 ] 02.5t!.;_-03 .5.131I_;;_-02 1.]09Ii;+03 '/ '731fg_-02 1.1'72lg+0::1

) . • { t" •1 1./ _,E t.0 _ 1 30()i!:_-0; l D'/:3};:-_03 1 .3 ).,)1_,-t-0:3

.2 73].l;:_,01'. 4 O()Ob;-tOl "_ _ _'' '.... t',i02 2 8/'_7F:_-0:1 4.'73].Et02 2.218g_01 5.'73].ff;+02 ]_.75"1E;t-01

(; '17_1f!:_().2 :1 L_8_i!:_Ol ] 1_,1V, _02. :1:1.12K-_-01 !:).7:}:1i!:i02 9.205g-t-00 ]_.:1.'731£+03 7.53].V,-t00
] 4V:3_,:-+03 ' OtJOt;:_O0 ] q_'':'_' 0 .......... :,_ :3 71 046t,: 0].

1
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k [W/m K/ c/J/kg KI T IK] _/J/kgl plkg/m 3] Thermal Property Data

D
aloxp 4014 n 5 2.200E+03 2.318E+03 5,523E+05

i0 ].0 7.782E+02 ]. 757E+01 '

0.000E4.00 0 000E+00 '7 315E-f0]. 4 000E+0]. 2.231E+02 5,858E+02 2.731F3+02 '7,280F,-_02

3.732E+02 9 288E+02 4 731E+02 1 025E-{03 5,731E4-02I.109E4-03 7.73]E+02 I.]72E+03

1.173E+03 1 300E+03 1 973E+03 1 305E-I03

2.73" -'t- q'_l.E0,_.i 9,:.5E+01 3 732E+02 1 339E+01 4.731E+02 1,004E+01 5.731E-I02 7. 950F',-_00

6 7:3 ' _ _• I.E,-0_ 6 276E+00 7 731E+02 5 439E+00 9."/%!E+02 4.000E400 I,I13E+03 3.300E+00

1.473E+03 3 800E+O0 1 973E4-03 4 602E+00

aloxs 4016 n 5 3 980E+03 2.318E+03 5.523E+05

10 ].I 7.782E+02 5 021E+0]

0.000E+00 0.000E+00 7 315F,+01 4 000E+01 2.231E+02 5.858E+02 2.731E+02 7.280E4-02

3.732E+02 9.288E+02 4 731E+02 1 025E403 5.731E+02 I.I09E+03 7.731E+02 1.172[,.",+03

I.173E+03 1.300E+03 ] 973E+03 1 305E+03

3.231E+02 4 393E4.01 3 732E+02 3 682E+01 4.731E+02 2,720E+01 5.73]E+02 2,100E4-0].

6.731E+02 1.700E+01 7 731E+02 1 300E+01 1.073E+03 7.531E+00 1.273E403 6.276E+00 ,

1,473E+03 5.439E+00 ] 673E',+03 5 439E+00 i. 873E+03 6.694E+00

aloxf 40]8 n 5 5,000[;/+02 2.318E+03 5,5231<+05

I0 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 2.731E+02 "1,280E+0_°

3.732E+02 9.288E+02 4.731E+02 1.025E+03 5.731E+02 I0109E+03 7.73]E4-02 ].172E+03

I.]73Ef03 i. 300E+03 1.973E+03 i. 305E+03

6.231E+02 4.000E-02 1.0'13E+03 1.757E-01 1.273E+03 3,138E-01
aloxl 4019 n 5 1.900E+03 2.318E+03 5.523E4-05

]0 5 7 782E4-02 5 230E+00

0. 000E+00 0 000E+00 7.315E+01 4. 000E+01 2.231E4-02 5.858E+02 2.73]'E+02 7.280E+02

3.732E+02 9 288E+02 4.731E+02 1.025E+03 5.731E+02 1.109E+03 7 731E+02 ] 172E+03

].173E+03 i 300E+03 1.973E+03 1.305Z+03

4 231E+( o . .• ,]_.5 230E4.00 5.73!E+02 3 800E+00 7 731E+02 2,900E+00 1.073E+03 2.].76E+(]0
1.273Ef03 2 008E4-00

beo 4022 n 5 2 900E+03 2.8238+03 2.305E+06

112 ].i ]. 046E+03 2 552E+02

0 000E+00 0 000E+00 7 315E+01 4.000E+01 1.732E+02 5 02184-02 2.731E+02 9.4148+02

13 732E+02 1 289E+03 4 731E+02 1.506E+03 5.731E+02 1 65384-03 6.731E402 ]..766EI-03

8 731E+02 ] 908E+03 ] 073E+03 2 029E+03 1.773E+03 2 197E+03 2.823E+03 2.573E+03

2 73]E-I02 2 678E+02 3 732Ef02 1.925E+02 4.731E+02 1 464E+02 6.731E+02 8.786E401

8 7318+02 5 808E+01 i 073E+03 3.975E+01 1.273E+03 2 900E4.01 ]..473E+03 2.218E+0].

] 773E+03 1 757E4-01 ] 973Z+03 1.548E+01 2.373Z+03 1 506Z+01

D
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Thermal Property Data k/W/m K/ c U/kg K! I' IK/ _,/J/kg! plkg/m'_!

b,'._c,:-:m 4024 n 5 2,300E+03 2 8"_3E+03_. ,_.",305E+06

,:, 11 1.046E+03 i 381P;+02

0.000g+00 0.000E+00 7 315E+01 4.000g+01' ]. '732E.F02 5. 0211_;+02 2..'i31[_,_0_..'_ "_ 9. 414_;-t(.,.)"

:3.!3_. "_I;,-'_I02 1.28q. I;__+03 4,';I'31E-._0,_'_ I 506E+03 5 "731_;-_02 1.6!53r_',:_0:3 6.'7:311!;._.02 ].'7661_;_01_

i_.'73!t;.;._02 ]..908E+03 i.0'73F..;-_0:3 2 029E;._03 ] 7"731_.',+03 2.19'7I_;+0:3 2..823ti;-.03 2.5,!:3t!:+03

" 7._lE:_-0_. 1. ,q(,4E,_.02 _, 732t.,+0,:. 1 004E-',-02 4 "1"_1t:,;._02 "7 3Ga,b_-',+01 G '/31t!1+02 4 '128F, F0I....... i ..... , . .

,_/./311!.',+02 3.389t']+0]. l..0/3Ei+03 2 720g+0]. ]. 273g+03 2 30].E-t-01 ].4"13t!',+03 2.1_00t,',+0].

1.771.._E+03 I.'700E+01 ]..9"/3E'_-03 1 464E+01 2 373g.I-03 1.464F'+01

cao 40)6 n 5 3 030g+03 2.873g_03 9.205g+05
• _ _ "_]] 5 _,53.LI_,- 0,. ]. :38]g+0.t

0.000g._-00 0.000g+00 7 3]__E+01_, 1.700tgt02 1.232E+02 3, 9331!]-t 02 1 ,'132[,;-t-02_. Li. ....565[q-_02

2 .........,,/'_lh, 0,,:. 6 69,1E+.02 2 731E:+02 7 364E+02 3 "73,.:..g-()"_,..8 _'01E.t-02; ,1 . V311:;+0,_." 8 . }03t!:_ 0_!

6. 73:1E-_.02 9. 12:1_E._-02 1 1"13E+03 9,665g+02 2. 473E;-t 03 1.0"75g+03
3.,732E-_02 I. 381E-t-01 ,'1 "/31E:!02 1.004g-t-01 6,731E_.02 8.000gt.00 8. '/3itg-_02 7.531.[,;t00
1.273g+03 l.113g+00

•..... -} ..,
t_ _ fl "_c,,:a2 4027 r_ 5 1 97"1g-t00 1.947,_,,-,..,,_. 5. 13,:Ig+05

_, L., 8.'186g+02:1.464E-02

2 l_'1Y,:_.02 _ _"7'7E.t-0'-' '_ /."32E+02 9 41ztg+02 4...., ,.. . "731_'+02 :1.004E+03 5 73]t!;_'.02 ] .0_8ti;+03, .) , , . ° ,

g.131}!;_02 1.151b.,.-u3
,

2 2_1E_02 .] ]05t..;--0_,_' 2./31E+0" ] 45"" "" 2.. :b_--02,:.... ,,:lE;-02 3 "732E-t-0 213t;;-0" 4 73]l:,;._-02 3 059'• . . zL. ,..... _:-, . . .

5.,'31i,;-_02 :_.958Ig-02

(.:-:a,)i:,p ,102g n 5 1.100[{;+03 2.8"13gt-03 9.205E-t-05
]]. 2 /. b3].E+02 3. 180E-01

0.000E_--0() O.000t!;+00 7.315E+01 1.700E;.',-02 ] .232Et. 02 :3. 933E-;-02 1.V32ti]-}.02 5.':6.)._59402

2. " 3]t!;_0,:. (.;.694E+02 2.73].E+02 7. 364E+02 3 7"'"r . . . ","' 0 3,_...,+02 8 201[,]+02 4 7:._1g-_02 8 1()31}]-_0....

G.V3IP_;_0"" {._.]21r!;+02 1,.]_3g+03 9.665g+02 2.473g+03 1.075t';F03

.._. / ) . . .......i', 0" 3 ]_80F,-0] ] 1'73F_03 4 895g-01
=

_:_.>g,_._._4029 n 5 ],.250E_00 8.163g+01 2.15DE+Ob
3 3 1.046t!;i-0:3 2.343E:-02

2 982b_02 1 038E+03 3 732E+02 I 0zt"_' 0:3 c °_ n...... ,.._g+ ,_,.'7..)1E+,..,2 I 088ff:+03

8.2.05f!:_0] 7.1:1.3g-03 9.205E+01 7.9!30f_./-03 2. 7311!;+02 2.343_,-0,:.

<.'eo2 4030 n 5 6 ]OOE+03 2..273E+03 4.602t71+05

].] I0 3,5]. t:-''.)E+02 1 1.72E+0].

0 000g+00 0.000E400 4 815g+0] 3 138E+01:1 _32g_0,,:: I 883E, 0,.. 1 "1"_2g+02 o 594E;_0 _)£.. , , ,• z',

2 2:3]E:-_-02 3,096E+02 2 "731E+02 3 431g+02 3 732E;-t-02 3 80:/t!,-.0,:."__ 5 '13].g._-0"" 4 000tg40,::'- , , , ° ,'L, 0

] 73].E-_02 ,1 393E;+02 ] "7"73E+03 4,9"19t711-02 2,.0'73E+03 5 ]. 04ti;-t 02.
_ "":3;lti:_O_: ] I _:'' ".)l.g+0] 3 732g 0,:. 1.0,.:.9t_.,+0] 4 . 7 3] E, -0,.: 8.0"1 E;-t-00 6.'/:_]F;_-0,.I .43JE,- 00

1 0-/3I£-r03 2.720t!;-_,00 I 2'73E+03 ]./5-/g_00 ].3'73t!;+0:_ ].276gF00 1.4'/3g+03 1.004. I!'+00

] 6"13g_-03 8.000g-0]. ] 9-13F;+03 9.205E:-0.l

I
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k IW/m K/ c/Jlkg K/ T iK/ _ IJ/kgl p/kg/m :_] Thermal Property Data

D
cobox 4034 n 5 6.460E+03 2 073E+03 6.694E+05

10 0 '7.029E+02 1.004F,+0L

•0.000E+00 0,000E+00 ,4.315E+01. 3.300E+0:l 7o315E+01 1.423E+02 1.232E+02 3,515_.+02

1.732E+O2 _ 5.146E+02 2.731E+02 8,242E+02 2.982E+02 7.029E+02 4.731E+02 7.071E+02

7.731E+02 7 364E+02 1.773E+03 8,452E+02

!

cuo 4036 n _ 6.500b_+03 1,603E+03 1,700E+05
5 2 5.356E+02 l.799t_+01

1.732E+02 4.226E+02 2.731E+02 5.188E+02 4,731E+02 6.276E+02 7.731t_].02 7.029E+02

1.273E+03 8,033E+02

2.731E+02 1.883E+01 4.731E+02 ] 172E+01

gd2o3 4038 n 5 ?,640E+03 2.603E+03 0.000E+00

ii 2 3.054E+02 i. 004E+01

0.(]00E+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

1.273E+03 3.640E+02 1 773E+03 3.800E+02 2.073E+03 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

2.731E+02 2.678E+02 2.873E+03 6.109E+02

3.732E+02 1.700E+00 1.273E+03 2.500E+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 I09E+02 3.732E+02 7.531E+02

4.731E+02 8.000E+02 6.731E+02 9.414E.02 9.451E+02 1,075E+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 , _L 5 5.200E+03 1.811E+03 5.983E+05

4 0 6,5k7E+02 5, 021E+00

2.982E+02 6.527E+02 9.031E+02 1.180E+03 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
i0 2 2,050E+02 2 900E+00

0.000E-100 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 1.172E+00

mgox 4048 n 5 3 580E+03 3.123E+03 1.925E+06

8 8 9.205E+02 6 904E+01

9,815E+01 2.500E+02 1 732E+02 6.694E+02 2.731E+02 8.786E+02 3.732E.02 1.046E+03

4.731E+02 I.I09E+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 4,731E+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 k IW/m K! c IJ/kg K] T IKI _ lJ/kgi p[kg/mJ!

r

1
mgopx 4050 n 5 3,580E'+03 3,123E+03 1,925E+06

8 12 9,205E+02 6 192E+0]

9,815E+01 2.500E+02 i 732E+02 6,694E+02 2,731E+02 8,786Z+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 6,694E+01 3 732E+02 4,519E+01 4,731E+02 3,264E+01 5,731E+02 2,427Z+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..573E+03 6.276E+00 1. 8738+03 7,113E+00 2,173E+03 1,130Z,+01 2,373E+03 1.,'715E+01

mno 4052 , n 5 5.400E+03 2,053E+03 7.699E+05

5 0 6,025E+02 1,004E+01

2.982E+02 6,025E+02 4,731E+02 6,862E+02 7,731E+02 7,531E+02 1,273E+03 8,000E+02

1,773E+03 8,53 E+02

mn3o4 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

1,445E+03 1.908E+04 1,450E+03 9,205E+02 1,773Z+03 9,205E+02

nio 4056 n 5 6,810E+03 2,233E+03 6,778E+05

ii 0 6.025Z+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

5.731E+02 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
II 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 3,975Z+02

2.231E+02 5 021E+02 2 731E+02 5,732E+02 3,'/32E+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

3.481E+02 1 297E+01 4 731E+02 1,029E+01 6,731E+02 7,196E+00 8,731E+02 5,523E+00

].073E+03 4 686E+00 1 273E+03 4,310E+00

niopl 4060 n 5 5 000E+03 2,233E+03 6,778E+05
II 6 6 025E+02 ] 046E+01

0.000E+00 0 000E+00 4 815E+01 4,000E+0i 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

5.731E+02 6 862E+02 1 273E+03 7.908E+02 1,773E+03 8,201E+02

3,231E+02 9 832E+00 4 731E+02 7,364E+00 6,731E+02 5,272E+00 8,731E+02 4,000E+00

1.073E+03 3 431E+00 1 273E+03 3,138E+00

nogas 406]. n 5 1.340E+00 1,214E+02 0.000E+00
6 2 9.665E+02 2.389E-02

1,096E+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 I,I17E+03

2.031E_02 1.782_-02 2.731E+02 2_389E-02
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k IW/m K/ e lJ/kg KI 7' IKI _ IJ/kgl p/kg/m'_! Thermal Property Data

D
s:l.o2 4062 n 5 2 200E+03 1,938E+03 1,883E+05

ii ii 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 932E+02 8 577E+02 4,731E+02 9.498E+02 7.731E+02 I,i09E+03 ,

1 073E+03 1 213E+03 1 573E+03 1 326E+03 !,973E+03 1.464E+03

4 150E+00 1 172E-01 4 315E+01 2 500Z-01 7.315E+01 3.975E-01 1.232E+02 8.159Z-01

1 732E+02 1 025E+00 2 731E+02 I. 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 '.L.273E+03 4_000E+00

sio2c 4064 n 5 2.650E+03 1.708E+03 1,883h",+05

12 7 7,531E+02 1.172E+01

1.732E+02 5.021E+02 2.731E+02 6.987F..+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

2.73]Z+02 1.300Z+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 8.51!E4,02 3.289E+03

8.562E+02 i 121E+03 1 073E+03 1.163E+03 I._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

5.731E+02 3 682E+00 6.731E+02 3.300E+00 7.73!E+02 3.138E+00
sio2f 4068 n 5 1.600E+02 1.883E+03 1.883E+05

ii 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-192

2. 731E+02 7. 071E+02 3,732E+02 8.577E+02 4.731E+02 9.498E+02 7.731E+02 ].I09E+03

1.073E+03 1.213Z+03 1.573Z+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 0,000E4-00

3 2 6' 360E+02 9.456E-03

2.731E+02 6.276E+02 4.731E+02 7.113E+02 6.731E+02 8.075E+02

2.731E+02 8. 661E-03 3.732E+02 1.192E-02

rho2 40"72 n 5 9 600E+03 3.473E4-03 2.845E+05

ii 9 2.343E+02 i 172E+01

0 000E+00 , 0 000E+00 1 315E+01 4.000E+00 7.315E+01 7.113E+01 1.232[_']4-021.297F402

1 732E+02 I 757E+02 2 231E+02 2.050E+02 2.731E+02 2.259E+02 3.732E+02 2.552E+02

5 731E+02 2 720E+02 7 73]E+02 2,845E+02 2.773E+03 3.473E+02

2 731E+02 1 300E+01 3 732E+02 9.623E+00 4.731E4.02 7.531E+00 5.73].E+02 6.276E_'00

7 731E+02 4 602E+00 ] .073E403 3.300E+00 1.473E+03 2.500E+00 1.973E+03 2.301E+00

2 473E+03 i 799E+00

i
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Thermal Property Data k IW/m KI c IJ/kg KI 7' IKI _ I,I/kgl ptkg/m:_l

, 1
sno2 40"14 n 5 5,560E+03 1. 898B+03 3. 180E4.05

7 "2 3.4311;1+02 3,138E4-01

2 731E+02 3 _o,) ., .,.._,.E!023,732E+02 4.0581!]4-02 4.7" i, _, . . .31L,+0_, 4 477E+02 5 73]E+02 4 7701,,+02

6,731E+0:, 4 937E+02 1 073E+03 5 481F.',+021 473[{',+035 899E+02

2.982E+02 3.138E+0] 4,231E+02 2,218E+01

tio2c 4082 n 5 4 250E+03 2.093E+03 7,113[{',4.05

12 9 6,862E+02 1 423E+01

0 000E+00 0.000E+00 3 315E+0] 3.300E+01 1.232E+02 3,300E+02 1,732E+02 4,602t_.4.02

2 231B+02 5.858E+02 2 731E+0[.] 6.611E+02 3.732E+02 7.615E+02 4.731E402 8,159E;+02

5 731E+02 8.4 '__ ....5,,L+02 7 731B+02 8 786E+02 i 073E+03 9 205E+02 I 773E+0,'3 9,623E+02

3 231E402 1.339E4-01 3 732E+02 1.192B+0] 4.231E+02 1,067E+01 6.731E_.02 7,699E+00

7 731E+02 6 ..........987E+00 8 731E+02 6 820E+00 9 731E+02 7 0")9E+00 ! 073E+03 7 61 t-DE,+00'

1 ]23E4-03 8,117E+00

tio2a 4084 n 5 4.250B+03 2.O93B+03 7.113E+05

12 7 6.862Z+02 8 786E+00

0.000E+00 0,000E+00 3 315E+01 3.300E+01 1.232B+02 3.300E+02 1,732E+02 4.602E+02

2.231E402 5.858_]+02 2 731_,+02 6, 6115',+02 3.732E+02 7.615E+02 4,731E+02 8.159E+02

5.73]E4-02 8.452E+02 7 731E+02 8.786E+02 1.073E+03 9.205E+02 1,773E+03 9.623E+02

{.2_31E',+02 8.000E+00 4 731E+02 6,694E+00 5,731E+02 5.899E+00 6.731E+02 5.356E+00

7,73]E4-02 5.230E+00 8 731E+02 5.439B+00 1.073E+03 6.77BB+00

tio2 4086 n 5 4 250E4_03 2,093E+03 7.113E+05

I12 9 6 862E+02 1 046E+01

0 000E+00 0 000E+00 3 315E4-01 3.300E+01 1.232E+02 3,300E+02 1.732E402 4.602E+02

2 231E402 5 858E+02 2 731E+02 6.61]E+02 3.732E+02 7.615E+02 4 731E+02 8.]59E+02

5 73]_1+02 8 452E+02 7 731E+02 8,786_.]+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 5.73!E+02 6,276E+00 6.731E+02 5.188E+00

7 731ZI,02 4 393E400 8 731E+02 3 .....891E+00 9 731E+02 3 515E+00 1.073E+03 3.30r _l)E-.00

ii 173E+03 3 305E+00

wo3 4092 n 5 7.160E4-03 1.743E+03 3.054E4-05

9 0 3.096E+02 2.500E+01

0.000E400 0. 000E+00 3. 315E+01 1.700E+01 7. 315_]4-01 8.000E+01 1.232E+02 1.590E+02

] .732E+02 2,134E+02 2.231E+02 2,594E+02 2.731E+02 2.900E',+02 3.732Z4-02 3.556F+02

] .573E+03 5.230E4-02 '

_ 5 1 096E',+04 3.153E+03 0.000E+00u(,,-, 4094 n
I

]] 8 2 42"IF-I02 1 046E+01

0.000E+00 0 000E+00 1 315E+01 I, 300E+01 2, 615E+01 i. 339E4.02 3.515E+01 3,800E.I-0]

1.7321!]+02 1 799E+02 2 731E+02 2.343E+02 3.732E',+02 2.636E+02 4.731E+02 2.824Et02

6.'/3]E402 3 021E+02 1 473E-I-03 3.305L.',402 2.273E+03 3,431E+02

2.982E+02 I 046E+01 3 "?'3°_,,E,+02 8.786E+00 4.73][:]+02 7.531[,]+00 5.73]E+02 6.276EI-00

"1.731E_02 5 523E+00 9 73]E+02 5.146E4.00 1.0"/3E+03 5.]881!]4.00 ].273F,+03 6.067E'00

4
,,_, , , , ,,, ,
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k IWIm KI _ IJ/kg KI 7' IKI k IJIkgl plkglm:_l 7'herm_dProperty I)al¢a

)
uo2. I_x 4096 n Ii 1. 060E+04 3,153F,+03 0,000IL',+00

]] 9 2 427E+02 I. 004[__',-I-01

0,0001!',I00 0 000[!',I00 ] 315E+0]. 1.300h,+01 2,61:_P,+01 ].,339E+02 3.51.51!;-I0!i 3.[3001!:-I01
l.'132E-t02 ]. "199g+02 2 731g+02. 2,3431)]-I.02 3,'132E-102 2,6361!.'H'02 4,7311!;+02 2,H2.41i',002

6.!i_]I';-_02 3 021g002 1 4"73g+03 3,305F.';+02 2,273h:-I-03 3', 431[!',+02

2.,!._82h.:_-02 ]. 004E',-I-01_ 3 732[';+02 7,531[!',-_00 4,'731b',+02 6,485g+00 6, 73]I_',I 02 [,,0?.l.l",l, 00

8.73.1g.007. 4 ].00E+00 ] 2'131:_(',+03 2,900E+C_0 1,7731g+03 2,218.[LH-00 2,4'13h',I-0"._ ] ,[{411';I00

3,073g+03 .l. 966t!_+00

tl:_oSlu 4098 I_ 5 8.3001:']+03:1 .573E+03 O,O00E-t-O0

9 4 2,'161E,-F02 5,439E-01

0,000g-r00 0,000g+00:1.,315E+01 8,000E+00 7,315E-t-01 1,046E+02 1,2321!;+02 :l.632EI02.

1.132t__',-t.02 2,l.00E+02 2,'131E+02 2,678Z+02 3,732[i',-t-02 3,012E+02 5,731L_',-t-02 3,43]E-t02

9."/31E+02 ::_,556E-F02

'0,, ,439E-01 4,731E+02 4,770F,-01 5,'131E+02 4,435E-01 7,73].F_:t.07. 4. :142f!',--.013.732ii;t "_ 5

u3oS.L 4099 n 5 8,000E-t-03 1,573E+03 O.O00g+O0

, 9 3 2.761E+02 2,971E-01

0,000lg+00 0,000E+00 1,315E-t. 01 8,000El+00 7,315E+01 1,046E-t-02 1,232Z+02 1, 632F,-t,02

].732g-F02 2.].00Z-t,02 2,731E+02 2,678E+02 3,'732B+02 3,012h]+02 5,73:1. I;;-I-02 3, 43].I{1-t.02

9,731E-{'02 3,556E+02

3,231E+02 2,9'/],E-01 4,731E+02 2,678E-01 7,731E+02 2,427E-01

I y2o3 4]02, n 5 5,000E-I'03 2, 683E-I-03 4,602E-I.05:L2 8 4 417t_-_02 :L 423L_,+01

0,000g+00 0 000E+00 2 315E+01 8,000E+00 1,732E+02 3,180g+02 2,231E+02 3,933I;:,+02

2,731E+02 a 35]E+02 3 732E+02 4,853E+02 4,731E-t-02 5,146E-F02 5.73].E+02 5.3:14E+02

7,731E+02 5 523E+02 9 /31t!]1-02 5,607E+02 1,373E+03 5,774E+02 1,873[,:;+03 5.7"/4E+02

3,732E+02 1 423E+0]. 4 731E+02 1.904E+01 6,731E+02 6,067E+00 8,731E+02 3,975f,'H00

:1,273E+03 2 720[,.]+00 1 873E+03 2.'/20g+00 2,1.73g+03 3,640g+00 2,473g+03 5,648I!',+l_0

z1_o 4104 n 5 5,630Z+.03 2,248E+03 2,284E+05

5 7 4,937E+02 2,720E+01

2,982E+02 4.937E+02 4,731E+02 5,816E+02 7,731E+02 6.3].8E+02 1,073E+03 6. 6] iI,]-I02

i. 573E+03 6,945E+02

3.23]E+02 2,720E+0] 3,732E+02 2,301E+01 4,731E+02 1,757E+01 6,731E+02 :I.109E-I.0].

8.'-131g+02 6,904E+00 1,073E+03 5,230Z+00 1,173Z+03 5.02].g+00

zro2 4]06 n 5 5 560E+03 2,983E+03 7,071E+05

]2 6 4 561E+02 1 548E+00

0 000E.100 0 000E+00 2 315E+01 8,000E+00 1.73211+02 3,264E-I-02 2.73!E.I-02 4.4351.,]-1.02

3 732E+02 4 979E+02 4 "131E+02 5,397E+02 6.731Z+02 5,774_+02 9,731Z.I-02 6.].09F,-I-02

L 468E+03 6 443E+02 1 473E+03 1,025E+04 1,478E+03 6,025E+02 ].,873EF03 G,025F,+02

2 "/31[,',+021 841E+00 1 473E+03 2,301E+00 1 773E+03 2 500E+00 2 073E+03 2 824E.I00, , , .

2 273E+03 3 222E+00 2 473E+03 3.933E+00

I
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Therma/t'ropert)'lJafa k IWlmit'/ t' I,/Ikgit'/ '#'IKI XIJIk_41 p/kg/.ri/

i

zi.<>2c 410t/ ii 5 5,080Idt-0] 2,8,?.31']t. 03 7,07[I!;.t. 05

10 ii 4 '.4(ill _',t02 l,SqOh.',.t. O0

0,0()01,',i-00 () 000I,',400 )},3151,)-t0] 8,000I!',-i. 00 ],73;_.I!].i. 0;_] 3,2d4I!',+02 2,731l!I.t-0;'. 4,4351,',i(.12

, t '> .' 4 9 5 2 ?, 5, h 2 ""4 7 <.l,,t 02 /9I,',t. 02 4,73]t!',.I-0; >, ,43.9Iil-t0 6,'13]1,',.t0 8 81!',-t0 1,0'131f',-t. 03 6,!)2"1h',1.0,:

1 ,2/.',l.;t(.):al 6 6941,',i0;7 2,4'731',.i03 "/,0291_].t-02

;],7"!IV, t(i2 ] 5,{70t{',-l. O0 6,1:7,1. t!',-t07.1 :l,8,4]1,',i-00 ],77"131!',-i-03 2,;.7591¢,-I.00:1 ,417]t.C,.I-03 ._,500!!',i.00

} , ( /3 Ii',i 0 3 77 84 _ '__b.,tO0 I ,877:11<-i-03 3 22;7Ii',t00

,. l,,t 0 "'5 7 P, i.06li2{.,cll 411 '> rl !:l i. (..I[{OF.',-O] ;_,'1;{"_" '> _),,. . - 4 {. ,b ,¢. .

0 ?, [,(_66bi-t-(J3 2.34317;-02

{ /{2t,',i 02 "> t51 '_ 4 '13],I!; _I,-(),.+ -lO 3 138Iq--0;.} 7 731t,',t.02 5 669l i',-02

t_,;l<,gs 41 13 n 5 5 980f.t',-0]. O.O00l_',-tO00,O00li',+()O

1 ] 0 ] . 8l]31",t 03 ] '7'78I!]-0",'.

)ot, l"t]t#',-t f)P I , 883l'It0.'1 ;7.... '/_2I(',.t.(,. ] , 9661di03 4,'731F',.t. 02 2,88'/V,i.03 %.,23].,, '_'t.v<_,c_''3,7241!',-t03

!,, 4{/1I<t 02 4 , !.(;1. I<-i-()3 '_ '/3.1 ff;.t.O,'. 6. 611t_',.t. 03 C,, 092tt,'-t-()"',. ]. , 0,t 6l!.',-t.04

,: ?. _llt;tO;> 1 . >00t",-02 2 73]V,-I-02 ] , 59()1!', 02 3 7' "" 7'. 35 2. ," . , - . .7,_.I{',-t.02 , ]t",-0.2 4. 3;LI,l-t-0;7 2 88"/1{',-02

,'l./_,l.l<tO, '. ",.!,qSF,-02 .'_ ;];{]V,t. 02 4,41'11,',-0; >, b.4811,,-.0,."i "> S.1461,',-.02 .'_i,'/31. tg.t. 02 6,0251",-0.;'.

5 , 9 li I.Ii', t (.),;'. 1 , ] I ;t f_",-0,7' 6 0 _ "• .7,':.t!', t 02 7 . :"I. .... >fo.J / h,-O,.

wilt<.,r _11] 4 Ii !5 .I O00V,t (){_J 2, /3]lg-t 0'2. 3, 335l!;-t. 05

].1. '7 4.000tv, i'03 6 0;!5l!',-0.1

'.'/._it,',t 02 4. 2l/F;i. 03 t 23]t,].i02 ,I, ]'14t'it03 3, '132It',i 02 4.209V,t03 4,2311!',i02 4,'l()tiF',iO;l

,t , / :'; l t,; i () ;! q,48CJlj;t-03 !> ?.3]t,',i-()? 4,894F, t0;_ 5,41l]fq-t.O.;;l !),7_56t,_It.()3 5,'7S11,]i. 0;: 5,8{.)91,',t.0;_ i
I,,.. c_t4I 1<t();;'.. 1 . 029F, t 03 fJ 2'_]. },i.1-02 1 , 46,1I",i. 04 6 ,29] t,',t 0,?. ,..", 301 I,;+04

2 .......! _,}V,t 0,7 5. 506l,',-01 3 ;'31. t<i02 6. 464I,',-01 3./2, ">tt',-i.O;', 6. 828t.;-01 7_.9!01:]t02 6.84 <iI,,-' OI

,I./_:lt,;_()2 6, 6531!:--0:1 5 73lt,';-i-02 5, _56I';;-0] 6,38].It;-I. 0'2 7,,2091!;-0l

i.<'(_, 4l 16 i_ ..':, 9. ]./Ott]-t-O" 2,-. , 73]I,',-t02 2;,._"_517,-I-05..

1,.._ 2 _.l. ] ]7_f,',-t.0[_ 2 ] O01!',i()O

0. ()00I'] t O0 0. 000f,',.t.()0 2 {./1517;-t 01 ].. 5] Oli; i 02 '/, 3] !,I, t 01. __, /lbl,; I 0.2. 9, 3]. !.il,',.t 01 8, t2GV, t 02
i

l , ;) ;42 I,',t 02 ] , 02 9 k',-i.0 .7, l. 737:'. t,',t. 02 ]. 3 /"/I! j .t 0 ); 2.2 3 ] t:i .t 0 ;7 ] , 7 I 7>1,',-t0 J ;7, 7 J ] 1!'.i 0 P. i}. ] ;1 _ I,',.t-(] 3

;: '1_"> . . . ' , , ,.... t,,-I.)" 4 0()0t,;t03 4 /3]1_',-t0, 9. 4,4'1"1t<t03 5 2.3 1t,] -i ()2 5 3141<107, !i />Ill<lO?. 5 f_99ti',tO?,

1 4 _ "> ' "' D _.'...... ,.t,,iO 3 _>6l',t'00 '1311;', i0"' 2 ].O0t?,iO0./. . .% ,

<17"<, 41 ] 8 ri 5 ]. ].0017,.t-07_ '_ 7701ii-t-02 3 300Ii',t0!7)• , z. , ,

;.: .2 4..;'. 0 5 t,',-t-() 3 .5,60 7 t,',--.0 L <

"' 9,.{2f,;f-02 4 .7.","_"_ ' 0771 S,081f,',t-02 ,1 ,...... ,.... [,,-t . "" 0 ]. li',-t 0 3

7?, 1, _ .,lf", t 0 2 .,_. 7,_'.,6 t'; - 0 ] 77;, l 3.2 I!.',t-02 f , 402 t",-' 0 ].

t,.,.._I:,i i. '1;11,-I i_ .% .,_: 900ti',t-(.)3. ]. .8931!',t03 0 .0001,',-t.00

l ,." _2. 4 , JJ9 {3t{',.k02 4 0001{', _.00

0 0001<-0() 00()Otf',iO0 7_ 31. 5tC,101 "" IO()F;-t.O1 ]. 232l!',t. 02 ;:' 28q' .... '_'>........... _...... ;7 ].0;71,',-t-02 7l !)7%t';,102

"' .... _ ' )' /,. 1., -0,:. 4 /3]V, 1.0,I.! 4 9 79I;',i.0"2 ].8,11¢,t0 3 80()F, t02 e'. '/7_].tC, i()'" 4 3]0t{',t-02 3 '/.],.t,.,t(,:. 4 " "'8- t "_. , _. , . ¢, , , • , , _',

!, , /)l I,.',t (],'.., .J':, ]4f;t'l-t02. / /3].t!;i.OP. 5, 735(i1<t-02 .... ] 07[{1,.',i03 5 "'_3<.31.,t-Oe."> l ,'/73.1;',.t03 5, 8161 _',t,0.2

2,9[/21,;+0.2 4,2(:]81i;-_00 _ 9tllt!;tO;! ,l.0lll!;t-O0
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k iWIm gl c/J/ks'gl T/K/ klJ/kgl plkg/mJ/ 7'hermal Property Data

D
bi:_t.:i,'t 42:13 n 5 5 900I_;1-03 iI,893I;',t-03 0,0001_',+0(3

12 2 4, 3(9.391-02. 3:389i_',.1-00

0,0()01!3t00 O,O00E+O0 3 73].51!I-t-01 2,]OOL!,-tO-I 1 ,2,321!1+02 2., :38 51!,"-I"C),..'" ,71,102t',"1-0"".... 3 c:)V.51,;.tf),,",

,.".,18]t!',t'02 3, 8001!',1-02 2 /3]._' "_' . /c.,8V,-102 4 "/ 31.1,',1-02, 4 9"/(._1'3t02,L,t(),_ 4,:_]0V,t-02 3,7321!',1-02. 4,' "' , ,

.q, '7311!;-t.02 tS, ].461.;3t02 "1 "73:11:,]-t02 .b, 356F',-t02 ].,0'1317,-t.0:3 5, 5231,,--"t02, 1,"1'131,:.1-03 t.),{l:l. 6l,;t. 02
......•,-C)2 :3 385) Ii_',.t.00 4 7 31 _',-t.02 2 4 27 I?,-t.0 C)i:, i I - i

bat, ira 4214 n 5 5 900Lqt03 1,893g+03 O,O00lq.1-O0

12 2. 4,393E-t*02 1 29'71',',-t00

0 O00F:,+O0 0 O00F?,IO0:3 3]. t:',' 2. _' , "", , DI.,+O]. ,:1.001.,t-0] 1 2321!',1-02 ,:.... :3851!;-t.02. 7! 1.02I!;I.()2, 3 9'/'._,I!:t02

2,].,r'1lI!:1-02 3,800F',1-02 2 731ti',-1-02 4,310t.!',t02 3,'1:32t!:-t-02 4,/281!',t02. 4,'/3:1l!',-t02 4,9/91!;1-02
b,/:_ll;_;+02 Ei :1461,_-;-1-02,';' 7 31L_:t-02 b 356I!:-t-02:1. 0731!;+03 b _;,"'3I,-_'t02 _ /7._,I,,"-_.03 b 1_",61!;102

2,982I!',-t'02 :1.,29'1fi_'1'00 4 231. L!',-t02 l.,004I_-t-00

cat:i.t 42].6 r_ Ii 4 LOOM+OB 2,2431_-t.03 0,000[,',.t-00

:1.2 2 "/,2801,;-t.02 4 602t?,-t.00

O,O00V-1-O00,O00V,-t.O0 3 3151_,1-t01 2,500I!;+01:1.,232.1q+02 3,bb6L!;-t.02 ] ,732I!',-t.0,_ !i,146V,.1-02

2 2:31E-1-02 g 2"16|q-t.02 2 V311!I-t-02 "1 029I.;;-t.02:3 "13 _ '.... .... ,c,[,,-t-02 8 0:33 ii',-1-0 '_:, 4 , '/:3:1 l!',.I[) 2 8,61 C.)l.,_,1-02,

5,7311!;-f02 8,954g-t-02, "1 '731f_-t. 02 9,3"12F',-t-02 1,0"1:3E',-.1-03 9,623I!It-02 ],'/'13I!;-1-03 9,9581,',t.02,

23, 23:1g-! 02. 4,6021;;t.00 4 2:3:1t_:-t02 ,1.000I.,",.t00

cnl():< 4218 n 5 6, b00I!_:-t03 O.O00V,-tO0 0,000t!',-t00

0 0 '1.531g-t-02 ::3,598t!;-t-00

I cuo.l.i 422,0 n 5 6,300i-!;+03 0, 00017;+0 ) 0 O00V+O0
Ii

0 5 6,694I'_',+U2 1,52"/i_',t-01

4,982E-_02:1 ,52"1V,.1-01 .%01:71E-t 02 :1,3001!;.t01 6,'13].1_,--'t0,..'" 1,046V,1-.01 '7,'13:11q-t02 9, 330I,;-t 00

:i , 0 -1:3Ii',.1-03 8 , ]. 59 I,;-t-00

n:i.o].:i. 4222 n 5 6.600I:,.t-03 O,O00t_:.t.O00,O00I!:+O0

0 "] 7.].13t_.',+02:1,3:18g+01

3,981f!:+02 1,3181_;+01 5,'7311,',+02 8.0lSr.,;-t. O0 6,'1:3:1I_;+02 6,4851,;-_.00 "1, "1311!',-1-C)2. b,2301_;1-00

9, "l :3:Lf!.3-t.02. el. 000 I,..11-00 ] , ]. 7 ::3fg1-023 3,8 91 Ii;.t.00 1.3 "73E-t-03 3,9 'l b I!',-I.00

:_pinx 4224 n 5 3 6001!1-t()3 2,4081!;+0B O.O00l!;.t-O0
]2 3 8,111I!;+02 :i :3001_.',-t-01

0,0001/;-1-00 O.O00EtO0 1 3:15I!3.t01 6.694Ii3+0:1. 9.8:1_5g+0:1 ].,'164tqt02 ]..132t;_'t02 4 . 4/ / I!;1-02.

,_.".2 311.,-1-0,,:.;_" 6 ....""'341:,1--0,_,"" 2 V3:I t..,+O,,;'"" 1.513fi;+02 3 . '/:321i;-t.02 9 ,623t,t Oc.,' "" 4 . 13:1t!;.I.()2. 1 , OIIfll,;i 03

-/.-_3:1.t!;+02 :1.,].'/2E1-.0:3 :1. 2/3t_.;+03 1.3391.!;-t-03 ]..113t!;-t.03 :1.,44::_,I!',1-03 2,2'/31,",.1-0:_ :1,!},,'llll,;-1-O:_,

2. 982I_,;.t.02 :L.42:31!',-t-0]. 3 23],E-t.02 102:1.31_',-t-07L4.2311i',+02 9.498V, t-00

s [3;i ri :1_ 4" " 5 5 . .,,_...... li ._ [3 600t{;t.():_ 2 408[!;t-03 0 0001_;+00

]2 8 8 1:1"1V,+02:1 506b',-t-Ol.

O,O00E-t-O0 0 O0()fi;-I.O0 "7 2371.5f,:-t-0:1.6,694tg-t. 0:1. 9.9,:1.!31!;.I-0:1 1.464t-,1.t-02 1,'132l,;.I.0;.'. 4,4I'II?;I(32

2,23].M+02 6 2341!',-I.62 2 7:?,1I,.',+02, "1,'.:.,'/3t!;-t.02 3,'1:32i!;_.02 9,623g._-0,". et,13:1.1,;_02, :l..(lllSl!lt():_
7,131I!.11--02:1 112I!;+023 1 2,'13V,+03:1 ,339f,1-t-03 .1.7"/3l!;t-OB :1,443Ii',-t-0:3 2,2/31q,1-03:1 ,b48I,;t0:_,

3.'1:321!;+02 1 506t_,:1-01 4 731t!',-t.02 1,29'1I!;-t-01 6,'1311;',_.02. 1,01/Ii',-I01. 8./31.1_;-102 '1.9501,:._00

1,0731,_;-1-03 6 569t_;;-t00 :l 273ti',.1-03 '3, 6481!I-t-00 :1.4"7:3L!',+03 !i,4391!I1.00 I ,b_lSli',lOB 2.:lOOl!:-tO0
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Thermal l'r_q_erty I}ata k/W/m KI _;/J/kg K/ T/K/ k/J/k/4/ p/kl,,Im'_/
...... ,, ,,, l

J
_i_'.v_t: 4226 =i 5 4,'1001;',.I-03 0,000E+00 0,0001._3-I.C)0

q, t'lI; 0 6,06"21_,-I-0_, 3,'1241_-I'00

0,0001<I'00 0,0001!]+00 2.31.5L']'I'01 2.,900g-I. 01 1,7321!',+02 4,2.26E-r0?, 2,2.3].I_',+02. !i, 1.8H[,',I02

2.,13.11 _',.I0;'. 5,858h;+02 3,48].1!',-I-02 6 4431!',-i.02

k(')c,:.: ,12:_2. ri 5 2,6801]',+03 6 7111]]+02 1,300E-1.05

0 ;! 9,2,05t,',+02, 2,100g+00

t';, .....'_l 5 f!',t.01 1 , 115 Ii',+00 ,_,""131 ".,-_,_.'" '_ 2 100P,-t-O0

• - i iikt'tom 423:] ri 5 2 680L,+03 6 711[D+02 1,30(/I_i;.I.05

() 2. 9,205E-t.02. ],715[,.I+00

H,31!,EtO] :I,/].SEt. O0 2,731E+02 ] "ll5E+O0

s_.ril. 4234 ri 5 5 llOE.t03 2 311. E-t.03 O,O00E';-t.O0

:1_I 3 _- ::156 i, '_ ,".... l.,+O,. :) 8581!',-F00

, i, " , ; ..... 20.0(3(]1{',t00 0 O00I{',+O0 2 :]15[!;+01 2 IOOE,'I'OI 7 315Lt0:1. 1 7571t]1'02 1 2321!lt02 3 O]2b',tO

. . _' "_ 2 .......I /321<_02 4 0:1.11_,-}-0,_. 23]F,+02 4 686P-f02 2 "13].E+02 5 188f!_-l-02, 3 '132Et-02 5 81. f;l;',_O:<'

4 '/'_]li',l(,,. 6,1 21_,+0_, 6 731[(;+02, 6 485B'I'01. :I. 073E+03 6 778EI'02 1.873t','I'03 "I,]5[ii",102
.... )" 5 .... i'2. q82l",+(,. 858E+00 4 731E+02 4 602E+00 7 "131E+02 4 602L,+00

i_ -:;_ t: i i 4:.I:_5 n 5 4 O00Z-1-03 2,311E,-t.03 O,O00E+O0
I;.': :>. !_,:_561{',+02 2 3851_,;+01

o,000t,:-}00 O,O00g-t-O0 2 315F]-t. 01 2,100g.t.O1 7,..1..)F,+013_ 1,'15"1[!;-t.02 ].,232E-t.07. 3,012l!;.t0::.'.

' 'I -, "3 * _ _ i' "Ji , / 'l ,..li: t.O ',! 4,017I',-f'0,.. 2 231E-l'02, 4,686Z-l-02 2,'131E+02 5 188P,+02 3 7321!.I+02 5 816I,t0,.

4.I.{I.I;;I02(,,]921.i.',-I-026 7311"-]-1026.485_+0t.. ].,073E_-I03 6,'/78_,-02 ]. 873EI'03 7 ].5%I{',I02.

7. _}!._l,;i()l 4,602t{',t-00 3 732Et-02 1,883E",'t'00 'I

ul,ll,,:-: 4;::42 li 5 ].,060E+04 2,973E',-t'03 0,00017;-I'00
_ !) 2. 500F;+02 1, 615E+00

% :1 ,-, -_; / _2l<t();'/ ,, 6._6I_;t02. 4,73].[_:,t0,:, 2,845E+02 6,731E+02 3.096}_.,-t02 8,7:]].IP,-t07. 3,1.80b;-t0.9.

l (1'/_I<.103 3 20]g+02 ],273E+03 3,2011];-t-02 1,473E',-t.03 3,243E+02 1,6731!',+0.3 3, 3(]01!;+()2
-i cII tl/:">l,;_O_ 3 !i351:,t. 0,.

;_ /<,:l",_-02 'l 6:15I.;;.t.00 4,73].E-t-02 6,98"7E-t.00 6,731,' oE,-t.O,, 5,02].E-t.00 8,'1311!:t-02 3,8911;;_00

1 0'/'_t<1()3 :;_ 096E_-00..... 1,273Ig-t-03 2 500l!',-t-00 1 4'73I!;-t.03 2 :I9"IL;;-t-O0 1 6"/3[.,-t.0.;'''_ 2.,0501,]r00
I _/'_I_;_. 03 ,:." 0081_{',-t-00

;'.i_l<_, 425;: n 5 5,33017"-t03 1,863E+03 O,O00E+O0

H 3 !7,,858t!/+02 4.0:1.7E+00

(), ()()()1']t'00. 0, (]00[t',-l'00 2, 3151'_H-0f 2., 900E t-01:1., 23,',I]I-1"02'_ 3, 0:1.2I]I-t'02 1, 732h,' I 0_,' 4, 000li;t.();:

2, _::_1 l,; f0'2 5, 1 ()41_.1t-02 2, "131.E+(]2 5, "132g+02 3,732E.I-02 6,443F.I.02 9,73]I{1-1.02 9,7011,1t.02
':),_:l!-)1<-t0:1 3,!:)/!}Igt. 00 2,731E+02 et,017tg-t.00 3, 7321%--0,.'t ') 4,:100g+00

I ,i.,'_:', el"lO:l ri 5 3. 540EI+03 0,000t{:-t,00 O.O00t/:;+O0

' ° (') i

0 3 1 3001!;-t03 1. 3_.5f{1-t.0:1.

;.',_-)_]2t,',i02. 1 q25t!;-t.0] 3 7" _' "' 2, _t ' ,:, , 3,_,[,+0,., ] . 63 P,.t.OI ai, 23:1.It, 0,-. :1, 3601_:-t-01

f
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k/W/m KI c IJ/kg KI T IKI _,IJ/kgl plkg/m'+l l'hermal l'roperty Data
.......i,, .......

D
t'.OI'_£1C {_Z:_O;] n _) 3,540L",-t-03 0,000I!',4-00 0,000E-I+00

0 3:1 , 300E+03 ,+"',:10(]l{;-t.01

, ) "' 2 , t "_u, , .......P, /3lE.t[ .... ]t43i!IF01. 3 "1.,.,.,+t02 I_ ] 'l S la:+ 0 ]. 4231E+02 ]. 44"an'-}.0].

andal ,t312 n 531401,_:+03 I. 818E+030000t.,-t00

8 07, 699E.t.02 [,].00E-t.0]_
li_ r t_ "1],P. 32Igr02. . 3,]38,__ re, 2,731E-t-02 "l,23Bti;-t-0"e+ 3,'132Et-028,q96g-t.0 '__ ,_. el,731E+021,004g-t03

!:_ 7 Z_ ] it!; t' 0 2 ] 0 (!i :._ l_ "[ 0 3 7 '_ 3 ]. ii', "t 0 2 ] 1 4 2 t!; "t" 0 '.'_ 1i 0 "l 3 t_ +}"0 3 1 "l _ + p + ,........ ,,6t.,+()3 .17"13E-t.03 ]. 368Et.03

kyan 4314 n .53,650g+03 ]. 818g+03000Cg-t00
8 2 7,699g-t 02 ]., 7 7.g_.2EI4"0].

1 ,232E+023,13Bg+022,731E+027,2..8I,_,+023 " 3,732E+028,996t_+024,731E+021,004g-t03

_5 ' "'/ 3 11 t ]1 "tI 0 2 ] , 063 I'{;-t+0 '3 7 , 73 ] E "t'02 1., 142 g + 03 ] + 0 7 31]; "_- 0 3 1 , 2 2 6 E "t" 0 3 ]. , 7 7 [_ II{;"t" 0 3 I + 3 6 8 [_",-t" 0 3

<.,131EI-02 1824E+014 7311_,-t'0,.', 1 ()46E+0]

mu]] 4316 n 5, ]],200E-t032,123E+030,000BI--00

8 8 l,65"/[i,-l-OL. 6,2"16E+00

12.32t{',t-02313Ht_',}.022731.E-t.0272 "_ 't _8E-0,_ 3732E+028996E+024 '131t_+0 "_ i 004E-t-03+ . . , , , ..l + + , , L, +

5,'/31I];-t02 1,()63I_+03 7,'/31[{;+02 1,142E+03 1,073g+03 1,203h,-r'"t-03 ].,773E+03 1,368E+03
3 "/321!;-t0 "_ 6067E+004,731E+025, r'_....... ),+3E',+005.'/31E+025,104E+006,73]E-t. 024,770E-t-00

_] ' "l :_TL[{;-_024 ' 310 _;II_.001,073 g + 033,975 t!;+ 001,2 "13t_+ 033,891 E',4.001,4 "/3 g-t 033,849 E + 00

b{-,ryl 4318 n 5 2,650E+03 1,683E+03 O,O00g-t'O0

I 0 0 1,300E-t. 03 6.2"/6E-t'00
bsl:,od _II3 _]0 I1 [.5 3, 100E+03 0,000f_1-+-00 0,000t-,,+00

0 3:1 . :3(}0g }I0:3 "[ ' 046E+00

-, , ' " g+001173E-t-03 ]. 423E-t. 003 1712Et+021 ():IRE+008.73].I!+0,+ 1,371._ , ,

eorcir 43'_2,._ n 5_ 2. ,IOOE+030,000E+000,000E+00

B 2 7,'140g+022,218E+00

0, 000Et000,000F,+003, 3:15E0+012, ]00E+011,232E+023,43].E+02:1,732F.'.;+025,02:1. I!;+02

2 "-"_:IE-_025858E+022 "131E+027322E+023231P.,+028159E+021 _'13P.,+031300E+03+ ,'+ .. . + . ., . + , + g. +

:'] , 7 3 '£] f!:-[" 0 2 2 , 2 1. 8 [;'t 0 0 1.. 2 7 ] g't" O 3 2 , 0 5 0 t{; "li 0 0

f(;,:::;l. 432,4 n !5 3 200l,_+03 2.].831:;.;+03 5.439g+05
]0 .,_: 8 000E+02 q.858l_+()0

, , 'U ii .+0 000E'I00 0 000E+00 2 3].5E+01 4 000g+01 1.73L.E-I-025,230E+02 2,23]E+02 6,904h,+02

2,73.1.E-I02 7 740E-_02 3 7321!]+02 9,4:1.4['.]}024,731E+02 1,046E+03 6,73]E+02 1.146E+03

9 131E+02 1 " "_"_''', _._,.+e,-,03 1 873E+03 1 423E+03

3,732E+02. 5 1:]58E+00 6 731t!;+02 4.268E+00 8.731Ig+02 3,389E+00 ].,073g+03 2,76:1. I']t'00
71 ' 4 "/ :] E; I i i 0 :_ ' '"' ] 4 :{ 1_ li I 0 0

.qt:.eat. 4326 n 53,000E+03 ],82"1E-t. 030,000g+00

10 08,000E+023,300E+00

0,000E-1000,000g+002,315E-t01 4,000E+011,732E+025,230E+022,231P_,+026.904E+02

2,'131fi't. 02 "1.'1401!;+02 3.732E+02 9,414E+02 4,'131E+02 1.046E-t-03 6,731E.t02 1,146E+03
........ _.,:,+03 1.8/3t.!;+03 1.423ti]+03

1
,NI ,
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Thermal Property Data k IW/m KI c IJ/kg KI 7' IKI _ IJ/kgl plkg/mJj
, _ ,, ,, ..

q
ort.hc 4328 n 5 2,600E+03 0,000Z+00 0,0001!,+00

0 0 1,300E+03 4,000g+00

analc 4329 n 5 2,260_H.03 0,000E+00 O,O00FH-O0

0 0 1,339E+03 31431E+00

zir.cn 4330 n 5 4 600L+03 1,814E+03 0 000F,+00

9 0 5,439E+02 4,000[,]+00

0,000E+00 0,000E+00 4,815g+01 2,100E+01 1,732E-I.02 3,556E+02 2,73I._+02 5.14611'.,+02

3,732g+02 6,234E+02 4,731E+02 6,862g+02 6,731E+02 7,531[_]+02 9,731g+02 8,033F.I+02

1,873g+03 8,870F,+02

zircp 4332 n 5 4,600E+03 1,814E',.I.030.000E+00
9 9 5 439E+02 6.276E+00

0 0001{+00 0 000E+00 4,815E+0] 2.100E+01 1,732E+02 3.556F,+02 2.731E+02 5.146F+02

3 73L,E+02 6 234_]+02 4.731E+02 6 862E+02 ,6,731E+02 7,531E+02 9,731[.,3+02 8,033E+02

1 8"73t;/+03 8 870E+02 [

3 732E+02 6 485E+00 4,'/31FH02 5,941E,',+00 5,731['_+02 5,523E-_00 6.731g+02 5.188E+00

8 731E+02 4 686B+00 1,073E+03 4,268Z+00 ].,273[Q+03 4,058P_+00 ]..473E+03 3. 933[',+00

2 173g+03 3 515E+00

a].n 4412 n 5 3 200E-I-03 2,273E+03 0.000E-I-00

i0 5 7,322E;+02 3 515g+0].

' ' • _ " '_ ;J Ad-0.000E+00 0,000E-I-00 5 31.5E+01 3,300E.I-01 2 231E+02 5 439l/H-02 2 982E-I. 02 "l 3,:,2L+02

!3,732E+02 8,786F+02 4 731E+02 1,004E;+03 6,731F.;+02 1,088g+03 8,731E+02 ].,15].Ii',+03
:1.,]73t_+03 1,213F;+03 1 873E-I-03 1.300g-I'03

2,982E+0 "_.3.515['.]+01 5 731E+02 2.741L+0];' "7.731E',F02 2.343E+01 9,731E+02 2. I13E+01

1,073E+03 2.008E-I-01

be3n2 4414 n 5 1,700E+03 2,473E-l-03 2.347E'I.06

2 0 1.300E+03 7,113E-01

2,982[_.+0"_,.I .300F,+03 7.731E+02 2.364E+03

bn 4416 n 5 2•I00E-I-03 3,003Z+03 0.000E+00

9 2 7.950E+02 3.284E+01

0.000E+00 0.00017,+00 3. 315E+01 4,000E+01 2.982E+02 7.950E',+02 3.732E+02 1.004F.,+03

5.731g-l-02 ]..381E+03 7.731F,+02 1,598E+03 :[,073E+03 1.820g+03 1.473F.,+03 1.966E+03
2.173g+03 2.008E+03

2.982g+02 3.284E+01 2,273E+03 1.925F.',+01

bnppa 441.8 n 5 2.100E+03 3,003F,+03 0.000E+00

9 4 7.950E+02 2, 100E+01

0.000E+00 0.000E+00 3.3:1t-'0]:)E,+ 4.000E+01 2 ....982E+02 7 950E+02 3 732E+02 I 004F.',+03

5,731Z+02 1.381g+03 7.73]E-I-02 ],,598EI-03 1,073E+03 1.820E+03 1.473E+03 1.966F,+03

2,173Z+03 2.008Z+03

2.982R+02 2,100F+01 5.731E+02 1.757E+0i 7.731E+02 1.590E+01 1.273E+03 1.464E+01

_
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k IW/m KI c H/kg K1 T [KI _, [Jlkgl plkglm '_] Thermal Property Data
Ii ,,

D
bnox2 4420 n 5 2.100E+03 0 000E+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 731E+02 1,36013+03 7,731E+02 1,632r,_+03

1,073E+03 1,966E+03

6,231E+02 2,887E+01 9,731E+02 2 720E+01 1 273E+03 2,636E+01

bnoxp 4422 n 5 2,100E+03 0 000E+00 0 000E+00
5 3 7,950E+02 1,506E+01

, , _) p2,982E+02 7,950E+02 3,732E+02 9 916E+02 5 731E+02 1,360E+03 7 731E+02 1 63t.E-f.03

1,073E+03 1,966E+03

6,231E+02 1,506E+01 9,731E+02 1 339E+01 1 373E+03 1,213E+01

bnac 4424 n 5 I_620E-I03 0 000E+00 0 000E+00

6 4 7,950E+02 1,904E+01

3,032E+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..273E+03 1,900E+03

5,731E+02 1,904E+01 6,731E+02 1,736E+01 7 731E+02 1,700E+01 1,273E+03 1,611E+01

crn 4426 n 5 6,100E+03 1 773Z+03 0 000E+00

2 0 7,531E+02 1.213E+01

2,982E+02 6,987E+02 7,731E+02 8 159F+02

cr2n 4428 n 5 6.500E+03 1 923E+03 0.000E+00

2 0 6.276E+N2 2,259E+01
2,982E+02 6,276E+02 7.731E+02 7 i13E+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+0 °_.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 3.096E+02 2.773E+03 2.218E+02

5.731E+02 1,172E+01 1,173E+03 1.339}_',+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 4,017E+02 4,000E+00

2.982E+02 4.017E+02 5.731E+02 4,435E+02 7.731E+02 4.728E+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

P
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Thermal Property Data k IW/m K] c IJIkg K] 1"IK] _, [Jlkg] pikglm'_!

(
pun 4_38 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 2.636F.+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

1.173E+03 1,300E4-01 1 473E:_03 1.297E+01 1.573E+03 1.339E+01 1.673E+03 1.506E+01

sJ3n4 4442 n 5 2.800E+03 2,143E+03 0.000E+00

4 4 6.904E+02 7.950Z+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 i.473E+03 5.439E+00 2.073E+03 7.113E+00

si3nl 4444 n 5 2.200Z+03 2.143E+03 0_000E+00

4 2 6.904E+02 1.548E+00

2.982E+02 6.904E+02 7.73]E+02 1.046E+03 1.473E+03 1,381E+03 2.073E+03 1.590E+03

4.731E+02 1.548E+00 1.573E+03 ]..548E+00

tan 4446 n 5 1.43tLF04 3.363E+03 0.000E+00

3 0 2,050E+02 ?,950E+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 1.300E+02 2.773E+03 3.800E+02 A

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 4.500E+03 3.203E+03 0.000E+00

8 3 6.025E+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 7.448Z+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

4o731E+02 2,500E+01 1.273E+03 1.300E+01 2.073E+03 2.500E+0]

un 4454 n 5 1.380E+04 1.873E+03 0,000E+00
8 4 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

9.13]E+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 2.469E+01 1.873E+03 2.636E+01 3.273E+03 2.636E+01

vn 4456 n 5 6.100E+03 2.373E+03 0.000E+00

ii 0 5.858E+02 1.213E+01

0.000E+00 0.000E+00 3.315E+01 2,100E+01 1.232E+02 2.971E+02 1.732E+02 4.100E+02

2.231E+02 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

q
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k IW/m K! c IJ/kg KI T IKI _, IJ/kgl plkg/m'_l Thermal Property Dam

zrnpl ,14!58 n 5 6 500t_;+03 3.253E+03 0.000E+00
8 6 3,849E:t-02 I 046E+0:[

"U _ t ,° .... ° ° , ° i Q °2.98,:.E--02 3 849E+02 3 7_2E+02 4 000g+02 4 73]E+02 4 393E+02 6 731E+0,:. 4 686g+02

1.473E+03 5_.356g+02 2. 073E+03 5.690E+02 ,_.") 473E+03 5.816E+02 3.073E+03 5.8!.)8E;t0 "_,,

3.'732E.t-02 1 046E-t-01 1 273E+03 2.134E+01 1.573E+03 2.385E+01 ]..7'73E-_03 2.469E+0]
1.9731!',t. 03 2.427E.t-01 2 473t{;-t-03 2.176E+0].

Zr-rips 4.459 ra 5 6.800E+03 3.253[!]+03 0.000g+00
8 4 3.849E.t..02 8.786E-t-00

2.98"E+02,.. 3.849E+02 3.73_E')_+02 4 ....000E-t-02 4 731E-t.02 4 393E+02 6 73:i.E+02. 4.686E-t-02
1.473g+03 5.356E+02 2.073E+03 5.690E+02 2.473E+03 5. 8161!]4.02 3.073E+03 5.858g+02

3.732E+02. 8.786E+00 1.773E+03 1.700E+0]. 2.073E+03 1.715E+01 2.473E+03 ] .590E4.0].

b{_:c 4512 n 5 2.]00t_+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

b4c-d 451.4 n 5 2 400E+03 2.623E+03 0.000E4-00

11 8 9 205E+02 2 845E+01

0.000E+00 0 000E+00 9 815E+01 8.000E+01 2.731E4-02 8.996E+02 3.732E+02 1.079E4-03

4. 731E+02 1 205E]+03 9 731E+02 1 ,778E+03 1.273E+03 2.071E+03 i. 573E+03 2.30]E+03

1.973E+03 2 500E+03 2 273E+03 2.615E+03 2.573E+03 2.657E4.03

2.73].F',-_-02 2 887E+0] 5 731E+02 2. 176E+01 8.73].E+02 1.715E+01 ].. 173E-t-03 1.464E+0]

I ] .473E-_-03 1 423E{-01 ]. 873E+03 1.464E+01 2.373E+03 1.590E+01 2.673E+03 1.715E4-0].
,,

b4c-p 4515 n 5 2.000E+03 2.623E+03 0.000E+00

11 3 9.205E-t-02 1.715E+01

0.000g+00 0.000E+00 9.815E+01 8.000E-I.01 2.731E+02 8.996E+02 3.732E+02 1.079g+03

4.731E+02 1.205g+03 9.731E+02 1.778E+03 1.273E+03 2.071E+03 1.573E+03 2.301E+03

].973E+03 2.500E+03 2.273E+03 2.615E+03 2.573F+03 2.657E+03

2.731E+02 1.757g+01 1.073E+03 7.950E+00 1.373E+03 6.694E+00

hfc 4518 n 5 1'.260E+04 4.173E+03 0.000g+00

10 0 I. 883F:+02 2. 900E+01

0. 000E+00 0. 000E4-00 2. 315E+0]. 6 276E+00 7. 315E+01 6.694E+01 1.232E+02 1.130E+02

1.732E+02 1.423E4-02 2.731E+02 !.841E+02 4.731E+02 2.343E+02 6.731E+02 2.720E+02

8.73].EF02 2. 900E+02 2.473E+03 3. 054E+02

mo2c 4':,:_.'_0 n 5 9. 000E+03 2. 7'73E4-03 O. 000E+00

9 3:3.473E+02 2. 100E+01

4 731E_.0 ° :3 577E+02 6 731E+02 3.640E+02 8.731g+02 3.849E+02 1.473E+03 4.8]")_..... ' ,..g..02

1.......773E+03 5 188E+02 ] 973E+03 5.272E+02 2.073E+03 5.293E+02 2.173E+03 5.27")_iE--02
2.273E+03 5.209E+02

] .273E_03 2.100g+0]. 1.873E+03 2.500E+01 2.373E+03 3.556E+01

I
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Thermal Property Data k/WImK] c [J/kg K/ 7" IK! _ [Jlkg] i_lkglmJI

(
t ,>2 '"nbc 4_)_. n :._ 7,600E+03 0,000E+00 0 000E+00

9 0 3.556E+02 13.300_3+01

0.00013+00 0.000E+00 2.315E+01 1,300E+01 7.315E+01 1.172E-I-02 1.732EI-02 2.500E+02

• • .. , , , , ' l" "p , •2 731S+02 3 431E+02 3 732E+02 3 933F,+02 5 7318+02 4 43_L+02 8 731[{]+02 4 /28_!',+()2

"_ 773E+03 5 858E+02

puc 4524 n 5 1.350E+04 0.000E+00 0.000E+00

7 3 i. 841E+02 1.088E+01

3.732E+02 ,I.85<E+02 4.731E+02 2.0088+02 5.731E+02 2.105E+02 6.731E+02 2.167E+02

8,731E+02 2.25].E+02 1.273E+03 2.360E+02 1.973E+03 2. 515[",+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 8 786E+0].

0,000E+00 0.000E+00 4 315E+01 8..000E+00 7.315E+01 5.439[_+01 1.232E+02 ":I..715E-_02

2 _,.IE+02 4 937E+02 2 731E+02 6 276E+02 3.732E+02 8 242E+02 4.731E+02 9.623E .0_,

5.731E+02 1.046E+03 6 731E+02 1.092E+03 1.473E4-03 1.314E+03 1.873E+03 ].402E+03

3.111E+02 8.996E+01 3 662E+02 8.619E+01 4.221E+02 8.452E+01

s..cx_ 4532 n 5 3.210E{-03 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 23'_E+02_= 1,7:I.:_<E+0<..

2 ">31E+02 4 937E+02 2 731E+02 6 276E+02 3 732E+02 8 242E}-02 4 731E+02 9 623E+0 '_• , • • g..

[5.731E+02 ]..046E+03 6. 7318+02 1.092E+03 1.473E+.03 1.314E+03 1.873E+03 1.402E+03

sicsb 4533 n 5 3 100E+03 2.973E+03 0.000E+00

].2 6 6 778E+02 1 700E--0__

0.000E+00 0 000E+00 4 315E+01 8.000E+00 7.315E+01 5.439E+01 ] .232E+02 1,715E+02

, ,] , ,<.31E+02 4 937F+02 2 731E+02 6 276E+02 3 732E+02 8 "_ o,.... _.4_E+02 4 73]E_02 9 6231__,+02

5. 7311114-02 I 046E+03 6 73:1F,+02 I..092E+03 1.473E+03 1.314E+03 ]..873E-I.03 1.4028+03

5.731E+02 ] 653E+02 8 731E+02:1.06'78+02 1.173E+03 6.067E+01 1.473E+03 2.900E+0]

1.773E+03 1 464E+01 1 873E+03 1.300E+01

s:i.c:kt.4534 n 5 3 100E+03 2.973E+03 0.000g+00 =

12 7 6 778E+02 1 799E+02

0.000E+00 0 000E+00 4 315E+01 8.000E+00 7.315E+01 5.439E+01 1.232E+02 1.715EI02

2.231E+02 4 937E+02 2 731E+02 6.276E+02 3.732E+02 8.242E+02 4.'731_',+02 9.623EI-02

5.731E+02 1 046E+03 6 731E+02 1..092E+03 1.473E+03 1.314E+03 1.8731!:+03 ] .402E+03

2.982E+02 ]. 799E+02 4 731E+02 1.381E+02 "1.731E+02 7.950E+0] 1.073E+03 4. 0581!',-I-0]

]..273F+03 2 385E+01 1 473E+03 ].715E+01 1.573E+03 1.715E+01

s[ccf 4535 n 5 2 700E+03 2.973E+03 0.000E+00

:12 3 6.7'78E+02 2:176E+01

0.000E+00 0.000E+00 4 315E+01 8.000E+00 7.315E+01 5.439E+0]. 1.232EI-02 ].715F, I02

2,23]E+02 4.937E+02 2 731E+02 6.276E+02 3.732E+02 8.242E+02 4.731EI02 9.6_1:.{I<)-()2

5.731E+02 1.046E+03 6 73].E+02 1.092E,+03 ] .473E+03 1.3] 4E+03 1.8']3F,+03 :I.40,.°h,'.l()_{

3.732E',I-02 2.176E.-01 6 731E+02 1 700E+01 ].073E+03 1.297E+01

1
"T-
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k IW/m KI c IJ/kg KI 1' IKI _ IJ/kgl pikg/m'_l l'hermtH t'roperty Data

D
sic[b 4536 n 5 2.700E+03 2. 97311]+03 O,O00Z_-O0 ,,

12 5 6 7"/8Eq_0 ",_.4.60211;+01

0.000E+00 0 000,.E+00 4.3:L5E+01 8.000E+00 7.315E+01 5.4391!;+0] ].232E_02. ] .:?]!)}!;1.02

2.231E+02 4 937g-t-02 2.731E+02 6.276E+02 3,732E+02 8.242E-102. 4,1:_;]1!;.t02. !) . {;.1_,::{I!;t r)2,.

'5.731E,..0,_ 1 046E+03 6 731E+02 ]. 092E+03 1 473E+03 ]. 3].4E',+03 ]. 8731!11-03 ] ,1021,;t0_;

3.732E+02 4 602E+01 5.731E+02 2.900E+01 8 731E+0 "_,<.,1.700t:!;.t-01. ] .lV31!;t0{ ] .30()t!;-t()l
1.373Et.03 1 300E+01

sicr:x 453"7 n 5 2.900E+03 ,."),97311;4.03 0.000tt]+00

12 4 6.7"/8E+02, 5. 188E+01

0.000E+00 0.000E+00. 4,315E+01 8,000E+00 7.315E+0]. 5.4391!;t-0] :i .2.{2.t",t07 l . V] !,l,; t 0:;1

2.231E-t02 4.937E+02 2.731E+02 6.276E+02 3.732E+02 8.242E-t02 4./:_;11",t02 9. 62";t';t 02

5.731g+02 1,046g+03 6.73:tZ4-02 1.092E+03 1.473E,+03 1.314t?,-t03 ]..81:_,1,;t03 t .402. h;_ 0 _,

3 '732E+0L 5 ]-88E+01 7 73]E+02 3 012E+01 I 073E+03 2 "_181']t01 ] .::'.7"{I{;_0>_ "' (1!:,0I,:-I0• • ., o , . L.. ° ,, ....

sicr.p 4538 n 5 2•070E+03 2.973E+03 0,00011',+00
12 5 6 178E]-t-0 _ 1 841E+01

0.000g+00 0 000E+00 4,315E+01 8.000E+00 7.315E.F-01 5.439E+01 ].232I; .(.):! ].)l{-_li;t0 ....

.... lE- 0,_ 4 937Ig-t-02 2 731E+02 6 276E+02 3 732t!;-I..02 8 24211;+02 4 13:I t!',F0" 9 f,.:_.{l,:_()• . . . ° , , ,L , z,

5 731E+02 1 046E+03 6.73]_E- 0z. 1.092E+03 1 473E+03 ]. 3141!'+03.] 87:_l{',r0.?, ] 402.1,;_0{

8.73lEF02 I 841E+01 1.073E+03 1.590E+01 1.273E+03 1.38].E+0] ]..4731!:-t03 ].21 _;I.',o01
1.673E+03 1 088E+01

i sical 4[539 n 5 2.500E+03 2. 97311',+030.000g+00
12 2 6,778E+02 i.I '2E+01

0.000E,+00 0.000E+00 4. 315E+01 8.000E+00 7.315E+01 5.439E+0]. ]. 23,..,1,,-_>_t 0 ")_ 1.?:tbl,]-t 02.

2.231E+02 4.937E+02 2.731E+02 6.276E+02 3.732E+02 8.242g+02 4.13].11;+02 9.(:;231_1 0,!

5.731E+02 1.046E+03 6.731E+02 1.092E+03 1.473E-t-03 ]..314E+03 1.8731i',+03 ].40:-_E_-03

1.123E+03 ]..172E+01 1.398E+03 1.172E+0].

sic_d 4540 n 5 2 700E+03 2.973E+03 0.000E+00

].2 2 6.778E+02 4 000g+01

0.000E+00 0.000E+00 4 315E+01 8.000E+00 7.315E+01 5.439E+01 ] .232EI-02 1.7151!',I02

2.231E+02 4.937E+02 2 7::]IE+02 6.276E+02 3.732E+02 8.242E+02 4.73]E102 ,9.623E+02

5.731E+02 1.046E+03 6 731E+02 1.092E+03 1.473E+03 1.314E+03 1.873E+03 ] .4021<103

2.931E+02 4.000E+01 6 98].E+02 4.000E+01

sicnb 454]. n 5 2 660E+03 2.973E+03 0.000E+00

].2 4 6.778E+02 4 000E+01

0.000E+00 0.000E+00 4 315E+01 8.000E+00 7.315E+01 5.439E+0]. ].232[,]+02 ] .7151}]1-02

2.231E+02 4.937E+02 2 731E+02 6.276E+02 3.732E+02 8.242E+02 4.7311!]-1-029. 62,_I.I',F02

5.731E+02 1.046E+03 6 731E+02 1.092E+03 1.473E+03 i. 314E+03 ] .873E+03 1.402E+03

4.731E+02 4.000Z+01 8 731E+02 2.500E+01 1.173E+03 1.700E+01 ].473E+03 ] .300E+0]

I
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ThermalProperly Data k/W/m I(/ e/J/kg K/ 7' IK/ k/Jlkg/ . o/kglm'il

_

:_i. ct"v 4542 n !5 4.600 _4 of7,.0,, 2.9/3F;J.O"_ 0.000t7;.f.00

I. "_ 2, 6. "l '7817;i.0 ,='_ i . 046 t;;-.0 ]

• A + t) _ t "')O.O00E-t-O00.O00E:+O0 ,t.'_].5m+01 8.0001!.',+00 /.!1. bf4_-0_ !.>,439I_',._.01 1..232Y, t.02 1.,'II. L,, -O,.
,,.... t,t ,3q " "_ . . ,;: ">'_,]17;-t-02 4 .93"1I{1-t0P 2..7311:£402 6 2 '7(:,,:, -., , ._, 'l /,_.l,;t.0,: 8 "_4""".t........ -.... I,., 02 4 731. l,;402 9 6231);402

!,.11_,1t,;.t-02 i,04fit?,._Oi_ 6.J3.lF!',4.02 ]..092t,:,i-03 1 '4'13tt',-003 1.3141!',003 1.W13t,.',.t.03 1.,402t,',+07",

t, . i ;;l t,_+0,.2 1 .046,E_-0.1. ] .013I!',403 5.021L':;-0]

:;icl',a 45;t3 n '5 I .585[:;+03 2.973E+03 0,O00t.'.;+00
1.'" ' 17, (;.'/'78}i;+02 2.500E-01

0 .............000li;t-00 0 000t7;-t-00 ,1.315E+01 8 0001:_'-',i00 1 3] 51q.(]] !:_ e17,9t7;+0] 71 23"'I!;+02 ]. 71':i..}:,'+02
") "'1 ". ,,. ._;].E+ O"' 4 9:_/EI¢-0P :2 '731t[;+02 6 2"16tn.t- 02 7, '/3:."................. t; .t 02 t_. '2et2 h;J.02 4 . '73 ]. h.,'.t-0 ,_."9. b:',."_....3 Ii',t-02

, _ Ir ") , f ,) ,'- , 7 _ Lt;+ (]2, 1.046t';-i. 03 6./31h,-0,. 1 0..),_gi.03 71 4 '72,[!:.J-(] 3 ]..3].41!;.t.03 1.873t!1-t-03 1.402[/:F02,
a /32E4.02 "-' 500t7.1--01 7 V31E.t-02 3 " ° ":'E;- 0 ]. ]. 2'731g!03 3 ':,SGE;+02

;[c:pti ,1'.7.,4,'.1 r_ 5 1 $85t!?,+03 2.9/3E+03 0.000F,.I.00
12 2 _ I/8i_+02 6 9041,1-0].• '0 ,

0.000E+00 0. 000g+00 q 3].5E+01 8. 0()0I.;.',[00 "7. 3]'.(ti;10]. 5.43qE',+(.1].. 1.232ti;+02 l,'11.5t.,+a' 0,_"

" . . '4 " 27 .....2.2.3lEt02 4 937E+02 2 "/3lh, .0, 6. 6I!;+02 3 17,2.[,;-4.02. 8.'_42X-t()2 4."13]f_+02 9.627_J[,1t-02

:>.7B1,_,.;t02 &,04,Sg+03 (5 '731E+02 1.0.°,2E+03 ]..4/17;Ei-013 1.314g+03 1.8'13g+03:1.402F;i.03
._.1 _,2t_.',.t-();:,i:5.904b_-0] '7 "731E-I-.02 '7. 531E-01 1.2"/3t_1._03 7.]713[,;-01

t _l,::" 45(:J "_ r_ 5 ] 40017_i+04 4. 1 "_,:. <..3 I!;+ 0 3 0.000 Ii',t 00
]:1. "1 ' .904t7:,+02 3 300h;+01

(_.00()K-_00 0.000gi00 :/ BI BE+0]. V.531t:,].t.01 :!..23"'i{;-i02,,... 1.130E+02 ].,732li',-t-02 1..42.B[,_,-0,:.'i"-> it.-

f2 7 _71.t!',4.0:' 1. 84]i7;i-02 7;I 732tL1+02 "; 050t?,'1-0"> b '/31tt','i'02. 2. 343E','t'0 "> 1 0"73tJ',-i'03 ,"-" 65"1Et'02, .. . . /_...... .I,, . ,

.) .... ,1 .I/'4F;-t-O_ <:.".97].P',-t02 2 _.13E,+03 3. ].3tqE',+0"'<. 2,. 817,t_7,+0a,.... 3 284E+02

"_ (:)14;>ft',4-0" 2 _ 8 E',-t,.1. 0]. 5 "/31E-t-0" 3 300EF01 2 8'131i',-t-0'_, 3 .200F]-t-0]., ...... "- , L. . . . .

ta.:::: 4!.:,G4 r_ 5 8 500E+03 _ 896E.-i.03 0 000ti;-t-()0d, , ,

] 2 ,1 ] ,715Ei+02 8 '186E-l.00

/.:{l!_tC_0]. tt.000E+0I. 1 232E+02 ]...1.'72Ei-02 1.7._,:,"1:,--_02 1.464t!.;+02 2.231t;;+02 ].590t_]i-02

" 7 _lI!;t02 i ]00E+02 3 7 _">-'.:_.t?,+0° 1. 8,17g+02 4 73iI,_r0" .;7 008t!',t0" 5 731.E;-i.02 2:100t_.t.07], . _ , . _ , , _'i..... L,

d./7;;JEt. O::' :;!.]i'16f-1+02 f! 73].E+02 2.259I£+02 ]..2"/3F, t-03 2.2,431f',-i.02 1,973t?,-i-03 2.500E.i-02
.... _q -' 5 i <"4,231t;',t-05:'. 8 .C)l.'_l?,-t-00 4 731E402 8 ]..:_..E-t-00 ./3]t!',-0,. 7.489I{',-i-00 6.731E+02 7.406E',t-00

the'2 ,1:,6.b r_ 5 6 600E+03 2.928E-r0:7 0,000gt-00

]'" 4 2.. [.'].8[_t-0 '-).:.2 448E4-0].
0,000b?,-_00 0.00(][!',+00 .1 31.5E4-01 2.9001!',-t-00 4.:71.5I.!:-t-01 4.000t;::-t. 0]. 'l.315I!_',-t-0] 8.0001;':',+0]

/ ........;7:77,21:;_0',: 1 ,.:.';8,1h;+02 ] 732E-t. 02 1 657;_:-t. 0.17 "_ ,.'".._'"1[,;t02 1. 946X4-02 2 "73]E,"1-0,:.'_ 2 1,t21_:+02e:, , , ,

:_.732E-i-02 2. 406g+02 4 731E4-02 2. 636t,;+02 6.'7311':;t-02 ,17.824X-i-02 1,073E-t-03 3.138E+02

4. ,':.:'...li.t,;FO;7_.,.:'".448E-t-01 4 731.g+02 ,,_._ .335E-t-0] 5 . 1311,;-t-02 2...0'7!:,E:-I-01. 6 .73_1611-t-02 2 .008E;-t-0].

i ic:<)6 4bG6 n !:) 4.740E+03 3.338E.t03 0.000E;-t-00
_

9. .1 ..,r. Gc_()[{:t02.. 7. 138E+01

O. O00t-q_-O00. 000_:;_'00 7.3:LSE+O] 5.02l}!',i-0:1 1.7132i!;-t 02. B. 300f7',4-02 2.'73:1. Ei-02 .5. 4391'_:-t02

-,i t ,",?,.172. l,:.t02 6. 694E;+02 4.'731E-t-02 7.406t_;--i.0"2 7./7:_lt,1i02. 8.20].E+02:1..473E+03 8.996f,.,-0z.
2. _.,/_ t;;-i-0 ..,_ 9.. 4 ] ,4,E4-0 ,<._'

"". /:_.,1 t';+ 0 .,", 3.. :1":_.8 Ii;+ 0 ] :1. 4 "l 3 E.t-03 4 .755:1t!;t 0 .,' 1 .8 "7"_,.l,; t-():;_ 4 .60 ,,'>lt',-I--0:1. 2 .4 '] :3I!:-i-03 4 . '728 I>:;i 0]

i
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k lW/m K/ c IJ/kg KI T IKI _ IJ/kgl plkg/m31 Thermal Property Data

D
tic93 4567 n 5 4.560E+03 3,338g+03 0.000E+00

9 2 5.690E',+02 1.632E+0]

0.000E+00 0.000E+00 7.315E+01 5.021E+01 1.732E-I-02 3.300EI-02 2,731E+02 5,439E-I-02

3.732E+02 6.694E+02 4,731E+02 7,406E+02 7.731E',+02 8,20]E+02 1.473E+03 8,996h',+0,.

2.373E+03 9.414E+02

2,731E+02 i, 632,,E+01 8.731E+02 2.050E+01

wc 4568 n 5 1.560E+04 3,073E+03 0.000_-I-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.'-161};_',+022.073E+03 3,284E+02

2.473E4-03 3.431E+02 2.773E+03 3,431E+02

1.073E+03 4 000E401 2,873E+03 5.858E-I-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 1.232E+02 1,238E+02

1.732E+02 1 590E+02 2 231E+02 1,812_.]+02 2.731E-F02 ],966E+02 3.732E+02 2.].76F:+02

4.731E+02 2 259E+02 6 731E+02 2.427E+02 1.173E+03 2.636E+02 1,773L_',+03 2.824E+02

3.732E+02 2 008Z+01 5 731Z+02 1.841Z+01 7.731F,+02 1.883Z+01 1.0_/3E+03 2.427E+0]

].773E+03 3 431E+01

ucsnt 45'73 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 7.315E+01 7.950_+01 1.2321Z+02 ].238Z+02

1.732E+02 1 590E+02 2 231E+02 1.812E+02 2.731Z+02 ].966E+02 3.732E+02 2,]76E_-024.731_+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 ] .736E+01 1.0 73E+03 2.008E+01

1.773E+03 3 284E+01

ucavg 4574 n 5 1.350E+04 2.773E+03 0.000E+00

12 0 2.029E+02 2.385g+01

0._00E+00 0.000E+00 1.315E+01 4.000E+00 7.315E+01 1.950E+01 1.232E+02 I._38E+02

1.732g+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 I.].73E+03 2.636E+02 1.773E+03 2.824E+02

uc2 4576 n 5 1 130E+04 2,700E+03 0.000g+00

].2 4 2.343E+02 3 300E+01

0.000g+00 0.000P,+00 1 315E+01 4.000E+00 1.232E+02 1.234E+02 1.732E+02 ].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 3.800E+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 2.073Z+03 1.841Z+01

vc 4578 n 5 5.600_+03 2.923F]+03 0.000Z+00

8 4 5.858E+02 3.640E+01

0.000E+00 0.000E+00 _.315E+01 4.000E+01 1.732E+02 3.300E+02 2.731E+02 5.02]E+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 k IW/m K c IJ/kg KI 7' IK! _, IJ/kgl plkg/m'_l

zrc 4580 n 5 6,000E+03 3,573E+03 0,000E+00

9 2 3,682Z-1-02 3.3001g+01

0,000E+00 0,000E+00 4,315E+01 2.100E+01 ],732E-1-02 2.427B-1-02 2,731B+02 3,55(,E,',-1-02

3.'732E4-'02 4.]42E+02 5,731E+02 4,686E',-1-021,073E+03 5.1.04E,+02_'],,773G-1-03 5,356Z4-02..

2.773E-I-03 6.276E+02

5.731E+02 3.300E+0] 2,773E+03 4,0001i',+01

hab6 46]2 n 5 4.340E-1-03 2,533E+03 0.000E+00

0 0 ].,300E-t0q; 4,477E.1-01

sib4 46:14 n 5 2,460E+03 1,366E+03 0,000E-l-00

% , . ¢,. :1 046 E+ 0:3 9 8:321:(;+ 00

:.a,./32E+02 1,046E+03 7,731E.1-02 1,700tg+03:1.,273F3+03 2,100E+03 2.0'73E]+03 2,500E+03
3,131El02 9,832F.;+00 5,73],E-1-02 7,:[96E+00

cab6 46].6 r_ 5 2,460E+03 2,503E+03 0,000E+00
0 0 1,300t!;-1-03 3.9:16E+01

hf.b2 46:1.8 n 5 1,12,0E-1-04 3,3731'.i-t-03 0,000g+00

/ 3 2.500E-t-02 4.000I!1+0].

0, 00017,400 0,000E-l-00 1,232E,i-02 8,000E+00 2,231E+02 2.050E-1-02 2.982E+02 2,500EH-02
3.732g._02 2,845E+02 5,731E-I-02 3,389E+02 2,873E-1-03 4,979E-t.02

2.73].E1--02 4,000E+01 ],27:.:;1!',-t-03 6,276E,1-01 2,273E-1-03 1,046E+02

n 5 6. 800E+03 3. 173E+03 0. 000E-I-00 dnbb2 4620
'II8 3 4,000g+02 1.700E+01

0.000g+00 0.000g+00 5.315t_+01 2,900E+01 1.732E+02 2.500E+02 2,731.E-t-02 3.975E+02

:%.132E+02 4,853E+02 1.273E+03 8.284E+02 1.773E+03 9.079E+02 2,273E+03 9,498E+02

2,731E+0"_. ].,?00E-t-01 1,273E+03 1,700E+01 2,2"13E-t.03 3,556E+01

yb6 4622 n 5 3,600E-t-03 2 573E-t-03 0 000E+00
0 0 6 276E+02 2,900E+01

].ab6 4624 n 5 4,600E+03 2 423E+03 0 000E+00

0 0 6 276E+02 4.770E+01

ceb6 4626 n 5 4.700E+03 2 463E+03 0 000E+00

0 0 6 276E+02 3.389F]+01

prb6 4628 n 5 4,600E+03 0 000E+00 0 000E+00

0 0 6 276E',+02 4.]00E+01

ndb6 4630 n 5 4.800E+03 2 813E+03 0 000E+00

0 0 6 276E+02 4.728E.I.01

stub6 4632 n 5 4.900E+03 2 8].3E-¢-03 0 000E-l-00
0 0 6 276E+02 1.381I..]+01

I
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k IW/m KI c IJ/kg KI T IK/ _, IJ/kg] p[kg/m _] Thermal Property Data

P
eub6 4634 n 5 4,600E+03 0,000E+00 0,000g+00

0 0 6.276E.02 2,301E+01

gdb6 4636 n 5 5,000E+03 2,373E.03 0,000E+00

0 0 6,276E+02 2,050E+01

tbb6 4638 n 5 5,000E+03 0,000E+00 0,000E+00

0 0 6,276E+02 2,008E+01

ybb6 4640 n 5 5.000E+03 0.000E+00 0.000E+00

0 0 6,276E+02 2,500E+01

tab 4642 n 5 1,210E+04 2,703E+03 0,000E+00

4 3 2,301E+02 1,172E+02

2,982E+02 2,100E+02 4,731E+02 2,301E+02 7,731E+02 2,636E4.02 1,173E+03 3.264E+02

5,731E+02 1,172E+02 1.173E+03 4,602E+01 2,773E+03 5,021E+01

tab2 4644 n 5 1,200E+04 3,273E+03 0 000E+00

8 4 2,259E+02 8,619E+01

0,000E+00 0,000E+00 2,315E+01 4,000E+00 1,732E+02 1,548E+02 2,731E+02 2,100E+02

3,732E+02 2,845E+02 7,731E+02 3,800E+02 1,273E+03 4,602E-_,02 2,773E+03 4.602E+02

6,731E+02 8,619E+01 1,073E+03 4,310Z+01 1,173E+03 3,80'7E+01 1.973E+03 3,975E+01

thb4 4646 n 5 8,450E+03 2,483E+03 0,000E+00
4 3 4,937E+02 1.590E+01

4.731E+02 4,937E+02 7.731E+02 5,104E+02 1,073E+03 5,188E+02 2,273E+03 5,188E+02

2.931E+02 1,590E+01 8,731E+02 2.678E+01 1,873E+03 3,598Z+01

thb6 4648 n 5 6,800E+03 2.423E+03 0,000E+00

0 0 6,276E+02 4,310E+01

tib2 4650 n 5 4,300E+03 3.143E+03 0,000E+00

8 3 6.694E+02 2.500E+01

0.000E+00 0,000E+00 6.315E+01 4.000E+00 2.731E+02 6.276E+02 3.732E+02 7.531E+02

5.731E+02 9.205E+02 7.731E+02 1.004E+03 1.273E+03 1.151E+03 2.773E+03 1.506E+03

2.731E+02 2.500E+01 1.073E+03 3.300E+01 2.573E+03 5.439E+01

wb 4652 n 5 1.600E+04 3.193E+03 0.000E+00

5 2 ] ,757E+02 4.602E+00

2,982E+02 1.757E+02 3.732E+02 2.134E+02 5.731E+02 2.552E+02 1.073E+03 2.720E+02

2.473E+03 4.100E+02

1.273E+03 4.602E+00 2.673E+03 3.800E+00

ub4 4654 n 5 9,380E+03 2,753E+03 0.000E+00

0 0 5.021E+02 5.021E+00

vb2 4656 n 5 5.070E+03 2,697E+03 0.000E+00

0 0 6.611E+02 5.690E+01

}
, , ,, i, J,,, , ,
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.Tttermal Property Data k/W/m K/ ¢:/J/kg KI 1'/KI _ /J/kA,/ p/kg/m't/ '

i
zl'b2 4(-;5B i_ ':i !:,,9001!;-i. 03 ia;,2"13F,-i-021 O,O00P, i.O0

B 3 4,0001{l:i OP. 2,, bOOE-t01

..... I_,.t.0 ,., 02 1.I!;-t.()2O,O001C+(lO O,O00g+O0 4,3:15gt-0], 2,10017.;t-01 2, 7371.1!:+02 3,9"7_,I!.',+02 3,73 _'_' '_ 5,

• . .2. , . , _F , .!; , "/3 Lll!; t t) ;] 6 761,:;t-0,] LI. 2"7317I..i.0.'3'/,'740E;.i. 02 1 "/73E-I.03 I] 000L-.02 2 b'7:,1E-t.03 17 0001!:t'02

2,'73].I!',i. 02 2,b00940]. 71.,2"73E-r03 3,9:/5E.t,01 2,273E.I.03 6,48517,-I. 01.

mc)bed ,1'7l 2 n !: 2,91 f;E-t.03 1., 923E1+03 0,000F,-I-00

5 b 1,0B8I?,-103 4,000t7',-t-01

2 {)tJ2 t!',.t-()2. 1 08 8 I!',i. 0 3 3 7'..32h',-i-0,7 1 ;726 E-i-03 4 "731f!',-i-0 "> Li. 347 E-t-0 '3 6 "73l 1!?,-t.02 1 52.3t!',-t.0 3t , . . 4 , g., i * i

LI , 0 '7;7t",-i'027 ] , '79 ]. E+ 071

5,73:1. V,t.02 4, 3:1.0t!',.t-0:[ 8,'1Lt].1",-t02. 73.849ti_",-t0]. ] ,0"/?,E-t'03 3,'787t!',-t01. 1, 1"71,3t0+03 3,9331i',i'0:1.

LI ,2'73ft;-t'0:.3 4 ,000E.t. 0].

rll:,bed 47714 rl !J_ 2,{I00E-i-03:1, 923E+0.3 0,000F,-t.00

/ 4 '1. ] 0 5l,;-t.0 3 2.30 LI.g-t-01

2 9B2.l,:;.t-02 1,1051i;+03 :t 7.3_,t:,-t-02 1,234E+0:.4 4,7371._'-"' , , "_,' ;' ,", , '_" t_,-t0<, Li. 364_.1-03 5 "7..1l.,.I-02:1. 464F-t-03

6,'!3LI. E-i-02 1,b'23E+0:3 9,/:.3].I!',+02. :1,'700E+03 ].,673f!;-t.-0:7 1,199E.t0:J

2 9fl7.'.t!;+0 .... ' 30Li. l:;.i01 "7 73:1.E-i.02 '_ 500F-t.071. 1 3"/3Et.0:._ 3 13BI!',-t-071. 1 "173l,_;-i-03 3 3001!;-t.0]

ribl;)c:!B 4"116 rl ..% 3,200E-t-03 2,0_,."JI:,-0.3 0 000E-t'00

4 7:9,205ti',+02 :,3.131!tE+01

• ""1 "1t t2,gB2E.t-07! 9,205E+02 4,731E.-t. 02:1.,.1.7t..I,,--03 6,'7311g+02 ].,29"7Ei-03 1.0"73I!H-03 LI. 506ti;-t-()3

.5,7311,_;i02 3, 1313E.t-071 1.,'/'73E+03 3,51bI!',-t0].
i

l:_tbecl 41718 ri '5 4, ]00I,;-t. 03 2, ].2:,3E+03 1,].631,1+06 t
6 3 "7,V40I_:+02 4,0001!::+01

">, (;if "> 4 2. ......_,,_Ii',t 077 7, "7 0 t!',+ 0 3 7 :'32E4.07..'.8 661 f/"+ 07.'. 5 7 3.1.V,-i.02 1 008 l!',-i-0 3 "7 7 3:1.f:!;4 02 1. LI.713lt',-i.0 3

(7).777;LIEl02:1 , LI.bSE-t.0?J ].,'773E-I-0.3 ]., 300E+03

2., 9 82. t!;t.02". 4,0 0 0 It',-t-01 1 , 2 32. Ii_;-i-02 2 , "761.E -t.0 ]. :1., "1"7.'3F,+ 0 3:7,0 00 I!',-t-01

t.-,-:lt:_{::)[J 4"720 rl 5 5 000E4.03 "_ 253E+03 0 000E-t-(}0, g, 4 ,

2 "_I 8 "11:36f!:t077 "' 900Ii:-t-01

"1, ,..'2.32 f{',t.0 2. tl, 7 ft 6 ti',-i-0 2 :[, 7 "73E.i-0:7 ], 0 88 E-t-0.3

5,'/3:1Et-07: 2,900Et.01 B,/BIE+02.. 2,900t_i-I-01 1.,'/TBt!I-I-03 2,3,2641!;.i.01

i:[bod 4722 r_ 5 <.'7..200Et-03 71.8LI. 1V+03 0,000[{:+00

.5 6 71. 423Et. 07,3 _."_, 7.8:)L-t.01"e

2.c)82h1+02. 71.423E-i-03 3.'132tg-t-02 1,623E-t-03 4,'731E+02 1,795E+03 5.'/:71E-F02 1.904E+03

]. 0l 3 l;;-t-0:_ 2.. 3 3 5t!;+ 073

' 1311!:_-02 7_! :71g!5I!;t-01 l 73:1.E-t02 2 42"7t,_i+01 B 731. E..i.02 2,D3.I.E-t.01 9,'131E-t.02 2,76LI. E-i-0]

:1..0 7 3 t:.;4 0 3 7_..13 8ti',-i.071 1., 2 "13g t-0 3 4, 1.00 lC.;+ 01.

t.ibc, l 3 4'72.4 rt 5 2,700E-t. 03 O.O00E+O0 0.00017.;+00

0 7_ 8 O00E-t-02. "_ 100E+01

3 . "73,7E t.0 2. 2. , LIf.)0 I!',-i01 6 , "7:71ti',-t.02 2 . 5 94 I_.',+ 01 9 , '7:3LI.Ig+ 02 2 . "720I!',-t-01

I
, ,, i,, ,,,,
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k IW/m KI e IJ/kgK/ 7'IR'/ _.H/kg/ plkg/m'I/ Thermal l'roperly/}ata

I
vbe]2, 4"126 _ 5 ]_, 9001!',+03 1 978P,+03 0 O00l,;+()O

13 0 1,464E-t03 3,0961-_',.t,0].

3,P.,3].I_',-i02, 1.,464P.,-)03 5, '13] F,.)02, ] 925F,+03 6 "/ _].1,',-).02, ;:,0._l,;t():_

zrbet. ,1"128 n 5 2,750ti',+03 2 '],431;',-t-03 [) 0001!',t.0()

!.5 :3 1., I 38 I._.;+ C)3 3,9 "15l_.',.t-0 ].

"' '7{]t.,.t. 0,. ]. 096L4.03 4 "l"l'l.g,-t.02 ] 4141!.',+03 G /'_]l!',t0 I,Gill,',_().{ ,0/_t,;t();_ I,H411,',t0_

I. 11.1_,-t-03 2 0081J',+03

5,73]l_',t02 3,9'751!',-t0], 7,"/3].l_',.t02 3 800li',-f0] ] '/'131,',t0_ _,/;'.4t,',4:()1

ce',:_ el'14,.." n '3. 5,930t,_-t03 '2 t.)'l:tE.t-03. 0 000I{;-I(1(}

"7 0 2.,9001!;+02 8,000t!',+00

0,000El00 0,000F_:-t-00 2,3151!1+0]. 1 "1001!',-t0.1 7 3151,',t,01 71. (; :{:'l'; O()2. I ,-'.{:._1,:_0:! ;!, '11{I,;_();:

] ,/.32. h]r02 2,594ti',-t-02 2,73].I_,1.t'02. 2,8871i',-t02 ] ,273K10:_ 4,?,!-_?,t;;102

c(:_2s3 4"144 z_ 5 5,200gt. 03 2,1.'13t!_,;-t-03 0,0001;;t00

8 _." 3,431f!:t-0P. 5,858P,-_ 01

0 000E+00 0 000g+00 2 315E+01 2 100g+01 1,31' ;' I,(I ,;'. .... ',,_''...... _1,t 01 I , . 01,.',o-(]:.! I {;ll,;_ 02 ,,'.t,;t0:'

],7 '_'.3,_h,+023,()541g+02 2,231E;-t02 3,30 !5.1g.,-t-022 ......982E.t() '_,,,3 4_11_1i{.I;: / ;:1 _l,::tl):_ 4 Hl.,."l,;t0;

2,:13:l.I,1-t.02 5. 858[']-01 ] ,673E+03 1,300I!',-t-00

f(es2 4"146 n 5, 5,0001.;;t03 1,444g403 0, 00()l!;4 0(1

[} 0 5,565E+02 3,7911!',+01

9[,_,E+02 5,565t,__+02 3,732t,]+02 6 025t,",+02 4 71._1t!',_.0A' #1 40 I,;_();: '),/i_11,',t(12 (,,¢111_;_(),:

[;,13].t{',-t-02 6,'178E+02 7,73:1E.t.02 6,862I_].t-0,:". ' 8,/311{;_-02. (;,!.),1'.)1,',_0,I _. 1.._lt,;_0:.'. /,02. ql;:_0"

[:,_s 474"/ n 5 1,059I{',+04 2,62.3l;_;+03 0,000t!;-t00
0 3 2,301Ii',+02 9,623I{;+00

2,9fl21_:-t.02 9,623E;+00 3,'/321!H.02 7 ......950F,+00 9 '-"_,.1,,"-' _0 2. 1,!_481<401

sins 4748 n 5 6,010E',.t.03 2,21.3l!',-I-0:_ 0,0001{:t. 00
0 5 2,900E+02 3.800E.t-00

2,73]E402 3,9"15E-t.00 4,731f!;+02 2,"120EI-00 6,'731. ti]4-02. 2,0081<_.00 H.'/ a;1t,;_02 l., 115t!',t00

1,073E-t. 03 .1.,548fg-t-00

zrls 4750 n 5 4,.1.00E-t. 03 1,91.8E+03 3.8911:;t0!:,
-i ,%9 2 4.'128g-I-0_.2,594E+01

2,98dI.,+0_..4,728E+02 3,732E+02 5,02]E+02 4,'73].h]-1025, 230h',.102.5,'131[a:_02.!,,{[,(!,I<,102

8 /3].E-t02 5 60'7E+02:1. 288E-t.03 5 858E+02 ]. "931{;-t.0:{ 2 I]"0l!',.'.()4 I 298t,;i0{ 5 g!)Sh;t0""

1.,373E-t-03 5,858E+02

8, 315E.I-07l 6,276E-t.00 2,731g+02 2,594E+01

1:)ul:' 4162 n 5 9,8 901<+ 03 2,8 ! :3I{.;-_03 0,000 Ii;t 00
2 2 2,301E-t-02 5,439P,+00

2.982Iilt02 2,301E+02 9,232f__',+02 2,3431_]-t. 02.

2, 98.:".t;1-t02 .5 439E+00 9,232E-t-02 7, :113E.t. 00

I
,,, ,, •
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7'hermal l'ropeety lhit+,a k IW/m KI cP/J/k# KI 7' Iii'/ X,l,I/kh,/ l_Ikh,/m'+1
• + - : - _,h, : :_--

(:+t:'_ :{,+ 4"1"12 tl '5 c_, O00li.',t03 1,B4..'11+,-t()30,O00l+',-tO0

!:', ,{I ,'1, 9 :t '/t"',t 02, '/, !:1!_0 I!;l' 00

,:,l_,_./)" 4 _-)3lt!tt02+ :B '7321!;-1'C)':' _5 _+,c).clli;.t-02,'1 'l '.+,it :,;-I.02, f; "/3t_;Ii;I.O "_ IJ '/:+li,liO;'. '1 ()()HI,; I (};I,++ + - - ++. * i • _t, .+ i + i (, i i

_+, l _iI t,'+i. 0 2. +!, /f3 (5lt',I.02

+'. 9 l_i2 l,',i.0 ;+. /, 9 b 0 Ii'+ 0 0 3, /32 Ii',I-0 ;', Ci, 6 !53 til.I.0 0 _+_,! 31 l!',i+()2 b, 7',30 I+',+i0 0 b, 731 ii'+i. i) 2, 4, I 0 t)Ii; i 0C+

6, +/3 t I+',_.0 2 3, :30 0 l+;+ 0 0 /, "P::_,.:Il!;-i-(J;7 2, t+345 I+:+ 0 0 tl, /3 t l+',+ 0 ;-_ ;!, 1:;t Dli+-I+0 0 I+, 53IAl lgi. 02 ,t +t: !.),I I+',i ()0

+.+o :++ 4 174 I_ D (5, C-;0 0 I!1I. 0 3 0, Cii0 0 I:3-I(J0 C), 0 0 0 I+;-I.O0

0 0 !), tt 5 + t_;;o.02 5+, f52 '.+tI.!',-t.0 (.)

rrv.:.il2 ,<3i 4 1 '/6 i+_ !5 l, +3'10 I!;-r0 :+ 1, ::14,I l!;-t-03 0,00 (1g t.00
'" ,1 t3 000,,. ......,. , ti,.in,, B O001':-FO0

i?, "/3,<..I_,+ ) "> , , + ,, "'' {,..+ a 0001,;i'02 ]+ ,t "13I+;+l() :'l :t 3001!i-I()3

'+ 13II_,--0,_. B,O001)',-iO0 3,/3217,+002 o,,_./61!',-I-00 ,'72+.11.,.,.I.02 4 Bg!iI!',-I+.O0 5 '/31.1,',i02 3 {1911,',100

Iitri,<!+i R 4 1 "1t{ ii !5 5, :..'t/I0 F',t 03 l , !)li BI.i',t-0 :.,10, 000 Ii',.t.00 * *

2 g i Ill,...... f+I+;+02. "l, i (+)6 I+',i 0 0

2, c.)+<2 t+',+ 02. b, +lb8 l+',t 02 '7, "I:4l t+',i0 2 "l, I :t 3 t!',i'02

• . * "_" ' 9 , ,i'-L+)+, <5, , "" ,,: 9f1,21,',t-02 /,lgl6l,:iO0 3,i.,..+1,,i(12 (;,1 21!',+00 4 /31,,,+,., ,` '104l!;-t.O0 6 '/ 3 l l+',-tO,+. 5"] 'sll:,l!',i(.lO

+t, '/_l I 1,;-t0 2 7':, _:,{+4 I!',t f) 0 9,2 {+4217',i. 0 2. 2., ai2 '7t,'.,.t.0 0

rrl{.,::;i.2 47{t0 ri 5 (:i,:,)601i;t.03 2 , .:..+'.,'177I,',-t 0 3 0,000t!',.I. 00

!:) f; ,'1,0()01,-i.02 ,1,b1.91-(;-t.01

,:,'17:1. V,+t02. 4,000 '_ " ......1_,+C)`. 4.'1311,:.t-02. 4,/2{11;;-1-02 (;,-13]l';-t'02, ";,02:llgi-02 l 2.'1:7;1';107.4" 4 '_<11':1()2,

t1, 7 7 :_t1_:-t0 7 '_:, 1 "74I;;.t.02

'_l./:.+21,1.t.02 4,5719I!;+01. t{i,+i3llg-.t02 3,2.6,:tli',+t. 071 :1,0+13ti;+03 .;>.,17_,41!14071:1,4"131!;I.0:1 1 ,31t'llt:tOl
1 , ]]:Jl,:t (.):,_ 1 , Ol:t{+ti;-t01 2,0"7::_fi;-t. 03:1. 2.1._1,;,+0).

iii:>:31_"... _i]fi":',, rl !; !+,2(:JOl,:-t 07+ ,,':' 22.3f,;.t ()3 0 , O001i',t.O0

2. i+) "t, CGO;+'ii',if.)2 4,0001_, t ()]+

77, '/31. 1!',t 0 2 <1, (:J0 :-.".I,',t, 0 _;} "+/,"/;_ 1.i5t 0 [: b ,'1:7{)I;',-t0 :,}

l:.<::i.,-ii __ ,'l7 tj4 li _j II,, [47.!,01!',-t-0 .+'] 7'. {:J1 ] I!',.t-0 3 0,0 0 01!+',-t-0 0
I"

771 0 :_J.l. ;3f)lt': t-C)2+ 3, "/07";I_',-i-0 !.

:..7+1+tlt;:.t02. *' :1+t{t [,;-tOR +7 / t +tl,',-t-O:,"+4 {lO0tqrO '+'

w.":;i+7'. ;I'/B_; rl !5 c.J,;lO0l_.t-O:"l :..+>+l/:Jl!',tO.30,O00l(',-t-O0

J _1 _t, 0 79 t;1-t-0 2 4,0.5 t} lr',-t.0 ]

.;7,9+J2t!',-i.0:.-:.".3, ()'/9t+',+0:,l :1, l+'7?lq t-03 77 39"11!',.i.02:1 , '7131i',i 03 3,4lJ+:i -'.. I,.,+i.0 2.

f', 1 7 I.t+',.t 0 2. 4,0 !.5I.-./1+',t-0 :l (:l, "131 I!',i. 0 2. + +2" -" 't , ,, _ ,..,.:.l,.,01 ] ,O/3V,-i(J3 3, 0!7,41!',i01 l 2/?1tilt03 2. 9/ll,',i-Ol

I , +.5']7'II',i07_ :7, 09Gt7',I0] :1, C>/":_t!',+t07i; +, :.]4:.,li7',i.0] ] , ]']:Tll',+t-O:_l .J, ]_.".41i',-FO] 1 , fJ:,!3l!',+l0:+ :.l, 9'1!_1!',-1(}:1 L-

t_:_,<+.i 4 7 {I {I t_ !$ I, !:>4 !51;;t 0 4:1,2. 2 J I+_',t. 0 3 0.0 0 0Ii; t-0 0
=

0 0 ] ,'7!:,'7171-t02 ;1 , f:;]4t _',t0]+

I
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k/W/nt K/ e/3/kg K/ 7'/K/ 7c/J/kg/ plkg/m'l/ 7'hernml I'ro/wrty Data

)
,. , 3 i' P,b ",'. .I lll4br 4817, n r_ _.,, tl3(I.,.t. 03 "/,, 11,',-t0. 0 0001!1t'00

6 _T 1,0 0 4 l!',.t,() 3 2,5 0 0 I_.',+ 0 0

/ ......"_] !_l!',.t()1 4 6(.J,] I!',I.0,1 ii. 2,3 ,] 1,I.t.0,7 / b 31. _'t.0 _1 I, '73 EI,',t,0 _.1'.I_, //{ (]I!; i. 0 ',", ,] ,2. ;41I!',.I.02 !'_, (:;P._l,',-t.()_".

?,, '/3 ii I!',i. 02, I, 00 ,"1l!',t, 03 6, '13 ] 1,3-1,02 ] , IL"1,,'"l,.t,'0 ..ii

H, 3]!:,1,',i.0] 6,6c)41!',1,0(.) E,'131t_-t(.1,_ 7',,5(J()L!3.tO0

9 .', ] , (;'/lllt',-t, 03 ;], 5001!',.t.00

'/ , 315b',.i O] !$,1t5ft1,',..0_'. ] ,$7't2,t!',-t.0P, ] ,0111tl_',+03 l ,'732.1!',+077 ] , 31iill!'oi. 03 2,27411,.',t.0P, 1 ,!,4fll,',.tO;t

_,:,9{t;]lq,.t.07.] ],, 6"/111!',.i03 4,52"11G-t.07.} ;',, O'/!.ilqi.03 4,!i'/61G-t02 11,/991!',t04 4, f:_77'/t",.t07'. :l.,(:i.[ 11,',.t.0._,

5, ()011,',.I0 ,,'" I , "/ ,,"4 Iq-t-0.'4

tt, 3.1b Y,+ 0 I 1, 0 tl tt f!',-t01 ;',, "7.]t1.I!',.I-07'. 2, b 0 0 Lt',i 0 0

b_f"2 4816 l-i {;_ 4 .......{iigOlt',.tO?t i c_317,-t03 2,.10' '>h,i-(][_,

6 (; 4, 3!Tilll!',tOP, ].,1.301!ii()] i

/.,,1151!',t.0] 2. OOBI,_',-t-07}1. 2] ',w'n'> 3 ,.'.,7,.._I,;',+0_,', 1. /.:t,.,1!',+0 3 t.107l.,+0,, ;t;I. i.O 4 O001,',iO;,!, . _', l.J i u_., _ _ , _ e, , ,

2. /3:1. I!i t.0,7 4,3 ;I.0 I_',-t0 ;) ;1.0 "13.ti;-i-0 3 5,4 ;791!1.t.0?.

2,_',3]1!',t02 E,O0111.",-iO] 77,4LI21i',.I.02 ] , 464I!',-t-()] _<".,l;_il?,-tO,';'. ] , 300b.',t.0.1 77,!.)1J?,1_',107, 1 , ] ;t01,',t Ol

3,/, 3 l li',-i.O,7 1 , OlJtlF',i.O] 3, "737',I_',-t-02,I , 04 6t;',-t.t) 1

(;al:_l 4II].B ii 5 ?l ].lJOI,]-t03 1., 633tf',+(J;J 71,!500b',.I.0'5

]__I / [, ]611!',-t03 9 65}7tlJ',.t.00

') , [) tt ?, I i', t [.) ii+ ;l , ] (=)"1 li'l "t' 0 ;t ;.ii "1 ;t i) 1+_'1"t' 0 77 1 , 0 9 7} l!'l "t' 0 ;# li , "7 ;J I I!, "t' 0 ?. -I , 0 () ?i l{ li t 0 ;+t (.I , "7 ;t l. l", 1t 0 7), "l I 0 {1 '7 Iii t 0 74

6, /3].l{',t-OE I , Olt4F, t.0 t tt 73] I_',-t.02 .1, ]. {7{t1_',1 074 ] , 07?,lfiltO?J ;I , 2,0!_1{',1-07.t I , 277,177'03 I , 2'/("il_',i 0.31., 4] 9El 07 1 , {ii3]_1!',t.0 ?J ] 4;]/tli_,'t0t. ] ,3601", i04 1 , 42.91",-t-03 ;Il ' 41.01,.-0]_'t 1 , 633t_', i.()3 ] , 607l,', i 03

77, ;.13] IJli.02 l , !$c)()1!i........ t.0] 7.) "/31 t:)-t.()2, 1 , 04 61v,-i0ll ;ii, 737, w.-n'' 7 , "740li',1 00 4 , '/{:l I V,i ()P. 5, {)'",,I I",+0 tS

5, "/7tI. I;',i- 0 2. 51, ..ii0 01!',.t.0 0 6 13 ;l t!',i. 0 ;_ 7], {.)0 01_',-t.0 0 I, 0 "/3 Ii.',i. 0 3 7], ] 0 ] Ii',-t,0 0

ea172.a 4{17,0 n 5 3,]BOE,-t03 ,l , 63314-i();._ 2, {_,O01e,.i.()5

1"' 0 l .lfJ'/lT',.I.03 4 071"11!',i00

7>.......c')flfif!',i02. ] ]6/t,-'03_'i 3 ,73,'.EIOP. _l .......... 09P, l_;-iO;_ 4 "1}1I!',.10'2, 1 0631v, t'03 b '/ 3] l,',l.I)P ] ()(i'll!',iOt

6,731 li',-t02 ], (Jl141!',.t03 tl, '/3].l!',i 07_ 1, 131.11,',-I.031,0"731!;',t 03 l, ?.Obt_',.t.03 I , <',/3F, tt,/._ 1, P./(]l!',*-O '4

]., 4 ] 91'.',10/ii 71, ?,3 ].1,;',1.0 3 ;1, 4,t41¢,-i-03 1 , 7{i0l,',i04 1 , 429t!',t03 ;1.,410F, i 03 I , (i33h', i 03 ;I , {it'Jll,',* 03

,_,_ {-) , , "_.-,_, ,

f) 77 ] , ('l ?J 7'. [0 t 0 '_ TI , 1[ 0 9 li', "t" 0 ]

" q{lT_li',+OL' l f73;]tv,.t03 3 13217,-t07. 1 /qC}l,'-i03 ] 0"/'31!',i03 7' t11!.)I!',.i03 1 1"31,',-t(3t 2 4""11q.101t{ , I 1 * t * ..... I I • , * i *" , , ) _ I

], 1 2 "_[i3t-O;J ;'., 500t;:t 03 i , 1."/311-t.03 7}, !_001,'.1.()3

;7 , "/ ;ii ]. lt', l 0 'cI, ] , I 0 () I;', 't" 0 I "7 , / _ll 1!','t0 ?. 6 , ,,"/6 t','.I0 0

Li (pl, 4tl;.'.4 i_ !li 2,4601r, i03 I ,17141_',.i03 1 ,97_I]1,',t0(,
6 4 1 , (i321{',.t-0 ii 1 ,004t,',.i0]

_7 eJt/'_l,:.t 0" l (i_'"l.,].t 03 3 /37..t,',-t.( ,. ] /qgE t.03 1 0/31,i t.04 ',.", 3tlbl,', I.()3 l I PtI!; t ()I ;>. 4 /Iq-i 03

_l , ' l _ '. _ J I _ : t 0 ; IJ ;). , _ ) () () I _: " t ( ) ; _ I , II "1 .'J Ii: t 0 ?l _'. , !:) 0 0 l'; "t' 0 "l

", 2 /5 7} , , '..... ' , ",_. l!',i 0 1 , ] "16f,',i-Ol li, 4641,',i. 07. 1 1 b{.)li',t Oi i:t 14',}17',t.0,I li, 6,.7411qt00 ;_ 3H/I,',i,O,. 9,3 4()1,',i.0()

)
__* . _i: ____ 7" "'_ ' i li li ,iii I Ii I li III I I
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'l'h_,rmalI'rqJlwrty Data k IWlm KI c IJIkg KI '#'lA'/ _ IJlkgl plkglm'tl

}_.,:1_'1,, <tlti:(' I1 ', ',,,1,1!)1,;t11_ f, , !,() l h; o O;? (i, 694L'ii 04

f, , ,,t_,,ir,l,,_l);, I ,"_J/I,3t()()

I _l ',l,',Ii})I ;i_i/l,Sifl;' I _;.'l,',if)'_ ] l()l!',lO_']. "/_ '_' '.......... I',I02 '_ ,I69F;i'()2 2 2 31bI-l.O....2 l<.OIi',IO;T, i I t_, _ 4 . _

ii,/ <IF, irl" ", H,l_,l,:i(), ' ',,.',(lll,',Ifl+',. .,,_ .4()!i_h',-tO_l

ii, _1 !,t,:i(.',l I ,'/ l',t,:t_/_) ',/ _lh',i(),_. I ,_'.U/I,',tO9

kl,z <l_t '!q _L ', ,', /',(lt,',tt}3 I ,00 Jl,',i03 ] ,8__3bit05

!_ i' _i, _,!,ll",_t),' _,tlOlI,',t.I)[)

/, ,l',l,',t/)l } ,'_(,(,t':r_);' I ,'.' t.:'.t,',.t();l _,,lltOl_',t02, ] ,7321i',.1-02 3,'724t4-t-02 2,2311!1-1.02 4,()/ql!',-t.()?.

', l<II,',_il,;.4, ' '(ii",tl' !_,I_ I",i(_;,'....4 I;"I.{I;',.i'()26,"I'3)I!',i'"0_,4,89._h,-I-0<.._.... ' q,./._II!',I("),.!_,;.'.121,',iO.','

Lt,I:.: .'l!'_ _,', I_ ' !,. " /_, t,',t() q I ,001_1",t()_'1 ] ,[_l_13l_i-t.O_

tq _) ,.], 4'_ t,:!ll;' 'l Hl;:,'l';t()il

/, _,1 ,t':)()1 I ,')(,(,l,:)i) 1 ;: ' 'l';t();' 4 1_0t';-t0;'. 1 11.'121!it02 _1, /,.,'lt!;ll.)2 2,2,3].1_:i.()';: 4,0'/!,31,;10,:

', /411,:il);' ,l,,!,'l,l,;i_)..' ', /411,;t();: _t I,,11,-t. 0,.. [i,']:J]t.i]-t.O_ ', 4,11c)51!:t0,:, 1.J,'73].I!;-t02 % ""/[,'.1_;t.0[. >

.KI i_l!);l!t_. ', i_ ', ',I,!,()1,:i(14 I,Oi _1,;.t.03 7-',,30]1;',.i.05

q, ' <] , 4 I Il,', _ t),' ,:, !4ft/t,',_ ()1}
l

, , ' ' i' " 2 7'.t ...................._l'l,:Ill_ _)< f)l,]tll,,' I " 4 t,',t f);' t ;'.t,,llqt()71 I "1321!',t02 ;, tl4c)1q102 2 2311.,t0,, 4 '"-.(>1','10

,:i , 741 I,',i U:' ,I , 4; [,:t t) ' *!, / _,}l';t fiT' ',,,/t411';t ()71

ii, '_,1',l,;t_)l ', _),' t,:t_)() ',I <.l l,; i ();' ;.!, {fH/I,',t()O

_.1,'" ! ', _'1l'f ',,' Ii ', ' , _,_....()l,; t (J 4 I , ()1 !)l!',-t (){_ ;_ !_O()h',-t ().r:j t
q=1, ,' "1,/ / ICl i},,; ', I ili)},;il)i/

/ '_,i'.l,;_ll "',1 /i,l,]t_J,' l. '<,.'t,',tfJ,;i _,4/;41,',t();f ].,'/321i',-i.0,,2 4,100l!',+02 2,23ih',i07. 4,5]!'31",i0;'.

,' I '_lt,',ti),' _1,_ ,/,'lt,; i f)" '_, I _. ICl(),' ',,RI(-itCt(J;.'. _.
!;, _.l_,l.;_f.)! ',!_4/I,;_t) ii ', / 4 i,',il);! ;.l, II)()t,',t()0

l.:t,z',_l i!__,; _ :, ', 4(,(Jl,l+()4 1,()151_',+(.){_ ;/,ltlJ'/I;.',.tO!)

, . _ I))t,:t I)()

..... ' , .-I,.t,,tC)<f (iO,,,t,.t. 02 ,.:,231t#',t();<'. !_,()211,',-t92

' / 'lll']tf);: !.. i !fRI,;t(J" i_ / 4ll;;tf)" (-,,_tft!>t,;.i07!

_ _,l _,t,;i fJl ,' _,f)l)l,;i fJL) ", ! _,}t,;tl);.i "', ;>!)01,',t O0

_,.... l'., ,1_'__,,'1 ii ', ", }t,I)l,',tf)4 l ,()151,;t0771 1>,;_I(.]4I:',-t05

f, <" _, "18 _,l,]iii;.' l, +f)++l';t()(),

/ ;l'>l';_f) l ;: /;;:f)l"+l);' ,;.' ;;:1,;i()$: +'1, ;<:i'+l,',tO; ', 1.,'/'J;_17',i'02 5,]4(iI,]+t02 2,2.7;}]I+',i()2 5,(_,4llh',lO{, '.

;' / ;l I".i f);.i _,, q_,llt.;_ ();i / _,l I,;t f);' 1, 4,l;fl,',t 02

14 -',1_,t,;t_')t .'l,l,ll;'.l.,!_il' , 41l,;il)" _.,Jl))/t,',-iOI)

;-1 ['ii) ,il_ .!_, I_ ", :.', I_,{lt,.t () ', } ,(ll')l,;t-(J:'} 7'1,411,i,;t(.)!j

,. t,. ,'1 :,t,;i I) , (),;t I t'; _f)ti

/, ;I :,l':t')l ", ')/11';)_) ' 1 ," <,;:!';)();: ,1 ,'/'If)t';tf)2 I , / /2!;', q07.'. 5,(>0/Iq,.i. 02 2,27,11,',t,02 li, 15()ii',.t()2

_', / _.1t,;t _)" f,, <,(,til,; t _J,: 'J, i ; I t,:_ I)7: /. _.i',fJl,;t 02

_4, _,l_,t.;itil ,_ '_'ilt,;i_Jf) "', i 'll,;tfi_.' _,,();l}l,;t(JO

i
-
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-- i I U I III I IIIII II I I I II Pl II n III I II ,'_ m IIII I IIII III I - Hill I

k IW/m KI (_IJ/kg K] T Igl ;_ tJ/kgl plkg/m'_l Thermal I'rolwrty Data

D
kel. 4[336 ri 5 1,980fi',-I.03 ] ,043E+03 3,59BE.r05

B 3 6,862E+02 8, 000E+00

'l, 31 5 l_',-_.01 3,13 [3I__',+ 02 1, '_' "__' .5 ......,.3,.,L-t.02 ,063t!",-t.02:1.,7':_?L_;-i.02 5, 941E+02 ?,,2._1:1.I!:.t-C);:', 6.,18!.,1!;t. 0:.'.

2 '73]E+02 6 820_',-t02 3 .... _' , ..... -' "' , , ', , , /3,_I_,+02 6 c)04E+02 4 73:1.E+02 7 ']]3E+0,., ] 0431!;t0:_ II (i.lgl!;t-0

8,3:1.51{',-r01 3,"t .... _, , ......D.)61i,+01 2 73LI.IL',+02 9 2051{',+00 3 732F,+02 '_ 02.:[IV,.l.00

kc].sy 4837 n 5 ] ,990t!',+03 ] ,043E',.t.03 3,.598E+05
• ,'_ .i8 3 6,86,.,fg-t-02 8.000Z+00

l 3:1.5E+01 3 138Et-02 i ""_'-' 't , 2 5..... _.E,--02 5 063i{;+02 ].,Tg _'-' 4 .......... f,_,+02, 5,9 1I!;+02 2,2.3]1_;.J0 G,4_ t_',+02

2,'731Ig+02 6,82011;+02 3,732E+02 6,904g+02 4,'731[!,',+02 1,113f!!,.t.02 1,0431!',.103 8,6:191_;t02

8.3].5E+01 ].,590E+01 2,731[,.;+02 7,531E+00 3,7321;]+02 5,021R+00

kel50 41338 n 5 2,070E-t03 1 043[{',+03 4,000t!',+05

6 2 7,69c)f,. !]-t02 7,:1.13E+00

'7,315E+0]. 3 51:_g--0_ 1,232g+02 5 648E+02 ]. '13_.g+02 6 6941._;+02 2 23].I{;+0; _, _,B221';t02.

[_ ,-) , ' ,--) , ,2, 73:1.1_.,+(.)_7 573E+0_, 9 7::I1E-F'0'2 9 456E+02

8.315E+01 1, 883E+0]. 2,731E-t02 7,1:[3E+00

k:[ 4840 n 5 2,480111+03 1.123I_;;+03 4,7"70E-F.05

6 2 8,619Z+0"-',-_ 7,113E+00

_ " F "_ 2'1,315E+01 3,891E+02 1,232[_+02 6,4[_5F,-t-02 1,'732E+02 7.6].5t,_,-.0,. 2..3]t!;-t.0,:_ 8,2[14t!',+0,.I

2,982E-t. 02 8.6].9E+02 ].,123E+03 1,046t{',4.03

8.315t)i+0] ,_._343E;+01 ,:.,"_ 73:/I,_-',+02 7,113E+00

, t -I r,) ,
k.[ 4842 n 5 3 130E+03 9,55].e.,+0,.i 300_:',I-0%

8 2 3,054Z-t-02 2.88"1E;-t-00

? 3].514+01 1 4"'3E',+02:1 232E+02 2 259E4-02 ] 132I,;_t02 2 G/Sw-t .n'_ 2, "'3]It;+02 "' ()001:- 0"LI U ,% ,<.

2 V3]E+02 3 0]_tg-I-0 "_ 5 731E+02, 3 305E+02 l _3]E+02 3 264t!',-t07. 9 ')51.1!:-t02 2 _1_1t<t0 _

8,3].5E4-01 1.213E+01 2,731g+02 2.887E-t00

rbcl 4844 n 5 2. 800E+03 9. 882E-I-02 1,5"_3E+05_.

6 2 4, 3:1.0E+02 2, ].00g+00

• , . _ "" ") "_ t .... _ "_ ,7 315E+01 ]. 966E+0;.] 1 23,..E:-02 3,138tL_-t-()2 1,732E+02 3 724E-t-02 2 ',,_3:1.1;,t-0,:.4:1_001:!',t02

2,73].I{,,+02 4,2_.6E--02 9.88215;+02 4 853E+02

8.31r ,+ ,:,..)E 0] 2.887g+00 2.731E+02 ",) :100g+00

_.b:i. 4846 n 5 B.550g+03 9,131Ig+02 5.899E-t. 04

6 ,:.'_2,343g+02 3,305g+00

? ....315f!;-_()] 1 088E4-02 1 _'321!]+02:, ]..757I-,_',+02 1,'l_,:.btO2g'_' 2.1001!',.t.02 ,.."_,''_]Y,_()'',, 2,_011",_0::_

2 73].E._02 2 360E+02 9,:13:l.f!]+C,:. 2 690g-t02,

8,3]'.)t;;.t0:1.5,899E+00 2,73].E+02 3,305E+00

agcl 4848 I_ 5 5 ......560E-t-0>1 7 282f!:+02 8 45"',:.l_":-r04
8 0 3,556E0,, ],_34L;',+00

7.3:!5g-_0:1 I .632E+02 1,232E+02 2.636E+02 1.'732E-_02 3.09(;ti:F02 2..2. _;:11,;,02 :{,3H()t,.;,0

_..982I<-r02 3,556E-t-02 3,7.,2E-I-02 3,89].Et-02 4.'73]E.t.02 4,142.1,l-102 / , 2.8 .:I1<10::'. 4,B()31<_C)"

i
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Ill l I l l l II l l l l l II l l llrllll

Thermal Proper_ Dam k [147m K] c H/kg K] T IK! _ H/kg] plkg/m z]
. Ii .....

1
nabr 4850 n 5'3.203E+03 1,023E+03 2,500E+05

7 2 5.104E+02 2,500E+00 "

7.315E+01 2.301E+02 1.232E+02 3.682E+02 1.732E+02 4,351E+02 2.231E+02 4.728E+02

2.982[:+02 5.104E+02 5.731E+02 5.314E+02 1.023,E+03 5.,858E+02

8;315E+01 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 8 159E+00

7.315E+01 4.017E+02 1 232E+02 6.402E+02 1,732E+02 71573E+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 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

nac].r 4854 n 5 2 165E+03 1.073E+03 5.021E+05

8 i0 8 703E+02 5 523E+00

7 315E+01 4 017E+02 1 232E+02 6.402E+02 1.732E+02 7.573E+02 2.23iE+02 8,284E+02

2 982E+02 8 703E+02 i 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 73!E+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 I,I!3E+03 1.050E+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 I
2.982E+02 I,I13E+03 3.732E+02 1.155E+03 7.731E+02 1,331E+03 ].263E+03 1.523E+03

8.315E+01 5.188E+01 2.731E+02 1.050E+01

nh31q 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 3.322E+03

1.773E+03 4.360E+03

2.231E+02 1.715E-02 2.731E+02 2.192E-02 3.231E+02 2.699E-02

!ih 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

2,73iE+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

q
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k IW/m K/ c IJ/kg K/ T IKI _,H/kgl plkg/m31 Thermal Property Data

r

lihcg 4884 n 5 7.000E+02 '9,591g+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 5,648E+03 9,731E+02 7.950E+03

2.731E+02 1,339E+01 3.231E+02 1,300E+01 3.732E+02 1.088E+01 4,731E+02 7.950E+00

5.731E+02 6.067E+00 6.731E_02 5,021E+00 7.731E+02 4.602E+00 8.73]E.02 4.351E+00

i

ch4 4890 n 5 7.167Z-01 1,117E+02 5.092E+05

4 6 2.259E+03 3.393E-02

2.731E+02 2.176E+03 3.732E+02 2,427E+03 4,731E+02 2.761E+03 5.731E+02 3.138E+03

I.I17E+02 i.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

zrhl2 4892 n 5 6.300E+03 0.000E+00 0,000E+00

3 0 2.900E+02 1,841E+01

2.731E+02 2.900E+02 5.731E+02 5.021E+02 "7.731E+02 7.113E+02

Sbte p 4912 n 5 6.500E+03 9,022E+02 0.000E+00

0 0 2.100E+02 4,602E.+00

sbtec 49:[3 n 5 6.500E+03 9.022E+02 0.000E+O0

0 0 2.100E+02 3.305E+00

ast_x 4914 n 5 6. 000E+03 0. 000E+00 0. 000E+00

0 0 2.343E+02 2.594E+00

i 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 1.506E+02 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 i.757E+02 2.385E+00

7.315E+0] 2.803E+00 1,232E+02 2.176E+00 !.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

II 8 2,176E+02 1.632E+01

0,000E+00 0.000E+00 5.315E+01 I:046E+02 9.315E+01 1.527E+02 1.232E+02 1.757E+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

].732E+02 3.012E+01 2.231E_-02 2.301E:t.01 2.'731E+02 1.799E+01 3.732E+02 1.297E+01

4.731E+02 1.046E+01 5.731E+02 8.996E+00 6.731E+02 8.000E+00 7. 731E+02 7.950E+00

I . ,i, ,
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Thermal Property Data k IW/m KI c IJ/kg KI T IKI _ /J/kg] plkg/m31

i
insbs 4921 n 5 7.000E+03 8.081g4-02 2.050E+05

ii 7 ,._ 176E+02 7.113Z+0].

0.000E+00 0 000E4.00 5.315E+01 1.046E+02 9.315E+01 1.527E+02 1,232E+02 1.757E+02

1.732E+02 1 925E+02 2.731E+02 2.134E+02 3.732E+02 2.2808+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

1.932E+02 1 172E+02 2.231E+02 9.205E+01 2.731E+02 7.531E+01 3.732E+02 5.439Z+01

4.731E+02 d 602E+01 5 731E+02 3. 975E+01 6.731E+02 3.800E+01

inasD 4922 n 5 6 000E+03 1.216E+03 0.000E+00

i0 6 2.500E+02 5 272E+01

0.O00E+00 0.000E+00 1 315E+01 1.700E+01 '7.315E+01 1.423E+02 1.232E+02 2.029E+02

• 3'_ .2 ......1 "7_,_E+02 2 80g+02 2 231E+0 "_ 2 427E+02 2 731E+02 2,500F,+02 3 732g+02 2 594E+02

4,731E-F02 2.653E+02 i 216E+03 2,887E+02

9.315E+01 8.996E+01 1 232E+02 7,740E+01 1.732E+02 6.443E+01 2.231E+02 5.439E+01

2.731g+02 4.8538+01 2 982E+02 5,272E+01

inass 4923 n 5 6 000g+03 1.2168+03 0.000g+00

I0 5 2.500E+02 2 678E+01

0.000E+00 0.000E+00 ] 315E+01 1.700E+01 7.315E+01 1.423E+02 1.232E+02 2.029Z+02

1.732E+0 _,.2.280E+02 2 231E+02 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

2.982E+02 2.678E+01 4 731E+02 1.569E_-01 5.731E+02 1.297E+01 8.731E+02 9.623E+00
I.]73E+03 8.000E+00

inte 4924 n 5 4 6,..9E+03 3.831E+02 0.000E+00

0 4 2,008E+0 "_ ]..300t_+00

7.315E-_01:1.715E}-00 1.732E+02 1.300E+00 2 731E+02 1,213E+00 3.732E+02 1.464E+00

pbtes 4926 n 5 8.160E+03 1.190E+03 0.000E+00

0 7 1,506E,+02 2.100E+00

7.315E+01 1.029E+0]. 1.732E+02 5.02].E+00 2.231E+02 3.096E+00 2.73lE+02 2.301E+00
4./31E:+02 1.30(]g-_00 5.7311g+02 1.172Z+00 6 731Z+02 1.4238+00

pbtep 4927 n 5 8.].60E+03 ] .190E+03 0.000g+00

0 "7 1.506E+02 2.343g+00

7.315E+01 8.786E+00 1.232E+02 4.602E+00 1,732E+02 3.3008+00 2.731E+02 2.500g+00

3.732t.;:+02 ].966E+00 5..731. E+02 1.506E*00 7.731E+02 1.423E+00

mnse]. 4928 n 5 5.500E+03 0.000g+00 0.000E+00
10 2 3.849E;+02 2 803E+00

5.315E+01 1.700EI02 8.315E+01 2.845E+02 1.082E+02 3.556E+02 1.131E+02 3.807E+02

1 232E-_ 02 3.."5 _ -'+ .....• )6E 02 2.381E+02 4 142E+02 2 432E+02 8 000E+02 2 531E+02 4 770E+02

2.632Et02 3. 8491<_02 2. 881E+02 3. 849E+02

"> .,.. L.. . ._:.982E+0 o o 803Et. 00 8 731E+02 I 300E;+00

1
152 TOPAZ2D



I I I I I I I II '1 I III1_1 I I I

k IW/m K/ c IJ/kg K! 7'/KI I, IJ/kgl plkg/m'_/ Thermal Property Data

mntea 4930 n 5 5.700g+03 0.000E-i-()0 0,000E+00

3__. 6 4 017E+02 1.300Et.00

4 815E+01 1 464E+02 7 31 v,' . . '_:)E,+01 ]. 883t_]+02 1.232E._02 2,57_,' 2 2.... E+02 ] .73 t!]t.0.. 2,900t!]_-0_,

2 231E+02 3 201E+02 2 731E-t-0_] 3 %56E+02 2 931E-i0 _ 3 849E-t-02 13 03"_E-t-0 ") 4 000t{;t-()'". . . . .% ,:. ,..

3.131E+02 3 300E+02 3.23].E-t-02 3.138E+02 7.'73:11!;.t.02,:3.300E-_-02

2.731E-t-02 1 381E+00 3."132.[;i-t.02 7.950E',-0'l 4."13].t!H-02 4.812E-01 5."131. E',-t-02 3. 800[<-0]
6.731E+02, 3 300E-01 7 731E+02 3.300t5;-0].

mnten 4931 n 5 5 700E+03 0.000E-t,00 0.000_]-t-00
11 5 4 017E+02 1 700E+00

, .

• L" _ . .'3" O"4 815E+01 1 464E+02 7 31.)E,..t-0] ]. 883E-t. 02 ]. t.,3,.E+02 2,573E+02 ]..732E+02 2.900E-t-02.

2.231. E+02 3 201E+02 2 731E't.02 23.556t.,::+02 2, 9311!]+02 3.849E+02 3.0321_;+02 4 000El+()2
3,131E+02 3 300E+0 "_,.3 23:1E+02 3.1381!;+02 7.731E+02 3.300E+02

3.732E+02 1 841E+00 5 731E+02 1..569El00 7.731E+02 ]..423E-t'00 1,073E-t-03 :1.276E+00

1.373E+03 1. 192E+00

mose2 4932 n 5 5.000E',.t-03 i 2"/3E:t-03 0 000E+00

0 0 3 012E-t.02 2.301E+00

mote2 4934 n 5 5.500E+03 0 000E-I-00 0 000E-I-00

0 0 2 259E+0 _, L,").008f!1-t-00

site 4936 n 5 3,920E+03 0 000E+00 0 000g+00

i 0 0 3 300E+02 6.276E+00
snte8 4938 n 5 6.5001_,_-',+03 0 000f,:;_-00 0 000g+00

0 0 2 100E+02 2.594E+00

snte6 4939 n 5 6.5001_'.;+03 0 000E}.00 0 000E-t00

0 0 2 100E+02 1.778E-t-00

snte2 4940 n 5 6.500E',+03 0 000E-t00 0 000E+00
0 0 2 :/00I{',-_02 9.832E-0:1

ag2se 4942 n 5 8 ()00E-t.03:1 l!:i3E.t-0._ 0 (]00ti',-t00
12 2 2 803E+02 8 000Y-01

0.000E+00 0.000E+00 ,_._' .3].5L-t0] I,]]3ti;-F0:I 4,8:15E:_01 ].423E+02 'l.3:15E_-01_ .!.)2"_E+02,..

9.815E+01 2.134E+02 1 232f;;+02 2.343EF02 ],V32E+02 2.500E+02 2.7311ilt02 2.720t<._02

2.982E+02 2.803E+0 <_..4 06][-;+02, 3 .....0:i2. g t0" 4 ()62g+02 2 84 _:_a1,_+024.731E+02 _."). 803_[;',+0,:.''
2.93:1E+02 8. 000I_',-01:3 481g_02, 8. 0001'-;-0]

tasb 4944 n 5 1..400I-!:-_04 0,000Ii.ii-00 0.000t,_;4.00
0 2 1 700E+0" ]. 883t::+0:1.

2.982E-_02 ] .883E;+0:1 6.981ti;-r02 ] .883g+01

i

!
TOPAZ2D 153



.... i_ , iii .....

IIIIIII I III II II I III IIII II I I I IIII IIII llnl II III Ill II
I

Thermal Property Data k IW/m K/ c IJ/kg KI I' IK! _, IJ/kgl plkghn'_ l

w:;{,,?. 4946 n 5 1,0001£+04 1..2"/3_+03 O.O00F,+O0

0 " '5 '2.2S9V,_-02 3.43:1.I_+00

2, /3I I!;.I02 2. O00E-I. 00 3, "l,'_2[,7,+02 5. 021LE+00 4 . 73].I_';+02 5. 230E+00 5. 731E+02 5. 2301£,I00

6.!3111!:0 02 S.;2301_;I00

wt_._:' 4!3_II n !3 1,2001_.3-I-04 1.273E-I-03 0.000E3+00.

'0 0 "l . "]!_'.ll:;-t.O;] ].. 5!)0t_i-t-00

_.:r_:_}, 4!),18 rt '3 6.3001_',-I03 8,431.11_+02 0.000F',-IO0

0 ,-, 2.720t,;.tC) 2 2.343t,:;-t-00

_::.q_,21!;l();: ,9. i_431_;i00 3.'132F, I.02 I.'199F_-I.00 4.'131V,-I.:02 ]..297E',-I-00 5.'73L[.?,-I-02 1.3001i',I-00

6./:_,1l';t02 l.:300t(:t.00

l',,-_t_,_3 4952 l_ b 3.240E',t-03 8.653. E+02 9.4568+0'4

0 £' }_.I}161!;-_0.2 I .29'7VI-00

1_,, 31bl';_0l :_. 30bl!i-_00 2.7331!;_-02 :I..297b_+00

l,as,_4 49!_4 rL L:, 4 . [)()0l{:103 i. 853[';+03 0. 0001._]+00 °

0 2 G.65}41i;I02 I .'1001!;-100

"" .... 3 " -' 2 .1311';I02 l /i5I!;t.00 3 1. ,<[t,-tO ]. 50617-I-00

c'ac(.,II 4q!]6' rl b .2.610t_;l-03 1. 612hi+03 5. 3L41_!;-t-05

l() 0 }l. 00014_02 ?..2'59F;_-00

"../ :_1t,;_0":' 1.!-)0ttt:;-_02 _.132F:+02 9. ].2.1.i_£+02 4.73].F.;+()2 [I,O00F;+03 5.'731t_+02 1.0"/'1. li;+03
•

C,/1_,]f,;_()2 I , I-_Ob;t.03.. l.'13]E+02 1..188E+03 8.731I).;-t-02 1_..243E+03 9.731[;.;+02 1.29"_v_-03...,..,,

] . 0/ i*,['; t.03 1 . _4"1[,:;l.()3 :l ,1728+03 :L.381E+03 . :

_.:,:_<::_:t:'49!:_'1 r_ 5 2 "7:[0l!;,,--03 ]..6].2E+03 5.314E-t-05
10 8 8 O00t;'_O?. 4 393F_:+00

2,l_lb;_-O:,: 1 90i3l_;t02 3 732E+02 9,12:1. E+02 4.731B+02 1.000I!;+03 5.731P+02 71.0"/_1.t_::+03

6.'i31. i:;_02 l 130t,.;-t 03 '1 731F;+02 1.188E+03 8.731E-t-02 1..2.'t3F,-_03 9.731t:;-t02:1 .293t!;-_0:3

] . 0'138t 03 l. 34'1h:+03 ] ] '72_:,+03 .1..381h:+03

8.)_1bt!;+0.1 .2 900t!;+01 1. 732E+02 1.300_'-t-0.1. 2.73:LI_+02 5.021. B+00 3.231E+02 3.800V, t00

3.13.:tt;;_02 3 0].2t;;t-00 4 "/31t!;+02 2.552F_;+00 5.231E+02 2.30L1!;+00 6.'731V,+02 2.134F;_-00

:ac:c:!: 49t_,8 _ 5 2 '/10t!;.t-03 1..6].28+03 5.33.4t!;t05

10 8 8 000t_:+02 3 849t_;+00

2.73]t!;_-02 'l 90812!:-_02 3 7321_;+02 9.12:11-_-t-02 4.'/311:!;-]'02 :l..O00g,+03 5.'/31t<-t-02 11..0"71_t!;_-03

G.'/IBlf!:_02 21 130I_1_-03 "l "13]._,_',102 1.:1.88_+03 8.731E-t-02 .1..243t_I+03 9.731t:;',+02 ],293t__:+03

I .O/_,F_;_03' :1 2,,11f::+03 ] ].121;'-t-03 1..381I!:1+03

8.:_l!_b;t-O1 1 "/99f!;t01. 1 ,_32I!;+02 9.205.V,-',00 2.731t;_',+02 4.000P._-t-O0 3.23.1. I!_t-02 3. !_56t,:-_00

_..'/32l.':_02 2 '/20f!',-t00 4 "/31I!',+02 2,385E+00 5.'131E-t-02 2.]'16F,-t-00 6.'131I!;-t-0'2 2.0501,]-t-00

I<,l<>m 4960 _ !i 2.'1()()}/:-t 03 ]., 003}£+03 O, O00E't-O0

0 0 9.20t:_t:;_0.2 2.900t';)00

<:ly/,:;_r_ 4c_6, ', _l S 2. 3,}'.0I,_;.t03 4.Oll.b.;-F02 O. O00E-tO0
0 0 ] .0U8t";-103 l .29/t;;_00

q
154 TOPAZ2D =

_



-- . II I I IIII i I I! llllil II IIIIII I nlll . I ' llll I I I -- nil II I i i ilnll ii I

k m3[W/m K/ c [J/kg K/ T [K] _, [J/kg] p,lkg/ ] Thermal Property Data

I p]as]. 4963 n 5 1,250E+03 4,011E+02 0,000E+00

0 0 1, 08[{E+03 4, 310E-01

gypsa 4964 n '._.2,110E-_03 4.011E+02 0,000E+00

0 0 1,088E+03 7,53].E-0]

C?LI:.:,{:}4 4966 n 5 3.606E--F03 4,731E+02 0,000E-I-00

0 2 ?.53]E+02 2.100E',+O0

lI,315E4-01 2.887E+00 2.731E+02 2,100E+00

])]tlev 4967 n 5 2,284E+03 3,831E+02 0,000E+00

0 0 :I ]:V2F403 2 ")59F,_-00. , _.,

].:[tbr 4968 n 5 2..140E+03 1.203E+03 0.000g+00

0 0 .1.130E4-0:_ 1.757E+00

mgso4 4970 n 5 2.660EI03 1.39'7E.03 1,213E+05
0 2 1.300E+03 2.500E+00

3.315E+01 2,500E+00 2,73:1E+0 _',. 2.500E+00

epsom 4971 n 5 1.680E+03 4.231E+02 0,000E+00

0 0 i. 506E+03 2.427E+00

kal. um 4972 n 5 ] .800F+03 3.657E+02 0.000E-t-00

I 0 2 1.548E-t03 2.100E+008.315E_01 ] .297E+00 2.731E+02 2 100E+00

c_a]m 4973 tj. 5 1.826E4-03 3.621E+02 0.000F,+00

0 2 ].339E_03 2,100E+00

• ... , . .. O ,8 {]SE_.0] i 291E+00 2 731E_0,.. 2 100E+00

kfec_ ,1914 n S !.850E+03 3.431E+02 0,000E+00

0 2 1.130E-_03 ].I:I5E-_00

8.315E+0] ].?]SE-_00 2.731E+02 1.115E_00

kno:3 4976 n 5 2.] 09E+03 6.092E+02 ]..0"liE+05

6 2 8.000I;:_-02 2.]00E+00

2 .....13]1!;_.02........ 7 UB6E+02 4 0]]E_-02 ]. 04 _'-'L,E+034 019E+02 ] 084E+03 6 0q"",:h,+02 ] .084ti:+0_.,
6 092 E + r _,• ,),:. ] .] 1.3E+0:3 6.83].t!:_-02 1.]:13E+03

8.315E_(]]. 1.7:15E_00 2.73]}!:;r02 2.]00E+00

liacl<, 4978 n 5 2. 490E-t()3 5.28].E+02 0. 000g+00

4 0 9.20bE_02 ] . 130E_00

2.7:-_1i;;_02 8.186E_02 5.28]tL:_02 ] .339f{:+03 '5. '> o ,_ _ . . ,. .,,8,,[', -0,:. ] 300E+03 ,5 /3].E_0,_ ] 3001<_03

::-;rs,:_4 ,1980 r_ !i 3.960t!:+03 1.8'18E_03 0,000E-i-00
o 2 5.858E_ 0,it ] .799E_ 00

.... ( " 8E _.2 J _] l{',_02 ] 88:?g_-00 3 732E_ :),. ]..,54 00
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Thermat Property Data k IW/m KI c IJ/kg K/ 1'/KI k IJ/kgl p/kg/m'_/

i
rai. cax 4982 n 5 2,800E-t:03 O.O00E+O0 0.000B+00 "

0 0 8.000E+02 4,000E+00

m:i_cac 4983 : n 5 '2,800E+03 0,000E+00 0,000E+00

0 0 8.000B+02 7,113g-01

micas 4984 n 5 2,790E+03 0.000E+00 O.O00E+O0

0 2 8,000E+02 2,100'g+00

4.731E+02 2.100g+00 8.731g+02 2,500E+00

m:i.cab 4985 n 5 6.800E+02 0,000E+00 0.000E+00

, 0 0 8.000E+02 1.70OE-01

vermJ 4986 n 5 4.850E+02 0 000E+00 0.000E+00

0 2 8.000E+02 1.700E-01

4.73]E_02 1.700Z-01 6,731E+02 1 841E--01

miCaF_ 4987 n 5 3.300E-t-02 0 000E+00 0,000E.t-00
0 2 8,,000E+02 1.213E-01

4,731E+02 1.213E-01 7.731E+02 1 569E-01

verrnp 4988 n 5 2.700E+02 0 000E+00 0.000E+00

0 2 8.000E+02 1.213E,-0].

4 ./3]E+02 I.°,.,13E--(]1 7.731E+02 1 569E-01
,IF

pyrc)p 4990 n 5 2.800E+03 0 000g+00 0.000E+00 I
2 5 8.000E+02 4,770E+00

2.731E+02 8.000E+02 7,731E+02 :l.300F,+03

2.73]F+02 4.979E+00 3.732E+02 4.000E+00 4.731E+02 3.556E+00 5.73]E+02 3,138E+00

6.731E+02 2. 803E-t-00

pyr.-on 4991 n 5 2.800E+03 0.000E+00 0,000E+00

2 5 8,000E+02 2,427E+00

2.731F,+02 8.000E+02 7.731E+02 1,300E+03

2.731E+02 2,500E+00 3.732E+02 2,100E+00 4,731E+02 1,799E+00 5.73:1.F,_-02:I.590EI.00

6.731F,-_02 1.423E+00

t.al.c 4994 n 5 2.790E+03 0.000E+00 0.000g+00

10 0 8.159E+02 2.971E+00

0.000E+00 0.000E+00 2.315E+01 4.000E+0:L ]..732E+02 5.230E+02 2,23:1.1i',+02 6.9041i',t.02

2,731E_02 7.740E-t02 3.732E+02 9.4].4E+02 4.731t;]-t.02 1.046E,103 6.73117,_.02 1.14f;li;t03

9.73]E+02 1.222g+03 1.873E+03 1.423E+03

tc;,urm 4996 n 5 3. 100E+03 0. 000E+00 0. 000E+00

0 2 8.000E+02 4.602E+00

8. 3:15E_01 3.807E-t-00 2,731E+02 4.602E-t-00

I
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k/W/nl li'/ _:l,llkg KI T Igl X IJlkgl plkh,/m'_l Tllermal l'rolwrty Data

i
<:fl.d,<_,<_50]2 t_ 5 2,300t'_',+03 O,O00h',lO00,O00l!;+O0

0 0 8.000I(;t02 1.0461!1+00

c'llilbc: b014 tl 5 2, 520ii;-t 03 O.O00ii',tO0 0,O00ii',-t00
4 3 (:i,(;gZlli',t-02 1,0,46ii;-t-00

_ {t ']31.1!;t0P, I 02.bl!',t. 0 I2,71_1b;t.0"" (;.27(_;1!',402 3,'132bi;.t02 "1,531iii;402 5,']31F,+02 9,20bii',t. 0,, ,

1 .1321;;-t ()P, "1,!33].t!;--0] 2,'13211!',-t.02 ii ,0zl6t!i-F00 "._,'12.t2ii;..t02 ii., ] 301'.;t00

lJg.i:_,,:.: },071(:;. ii t._ 2,z,'_'_0iil-t-0;t,,. [t,29,:t!]+02" O, 00(1',-t00)_'
: 3 "/, '2U0I_',)-02 ;l , 1 30 t'_',+ 00

1 ""_,'>1,',-t02....... 2, (-;4('1tc',i-02, ]. "132I!;-I-0P. 4 93"71i;-t02 2 "731ii,-F02 6,{/20I'_",-t02 3,732ii',i07" {t,53'i 't_,t-02.

4./3]t!;-i02. 9, 91bii',-t 02 5,'73110_,i.02 1 ,()92.t?,-t.03 ({i,'/3].E-t'02 1,146t!',t03

I , 132 h;-i.0;;7 f:l, "786 l!;- 0 li 2, 731 Ii__+ 0 <," ii.. 08 t3Ii',-t.00 {t, 731 lil+ 02 1. . '757 Ii',+ 0 0

l"y.rc:(; 50:IU i_ b 2,600tf',-t. 03 0,0001;!',-t00 0,000F,-t-00
61 {; } , (q_-]4ii',-t-0_).;J, 97!$i_.F00

2,73]E4-02 7..q3LE-t-02 3,'1'.72I!;-t-02 B,'145E-t,02 4,'73].lg-l-02 9, 665E-t.02 5,'73117.;+02 ].,02bl!;t03
1, 131E4 02 1.117t!;+03 1,173l_;+03 I ,259Lg403

2, 124:1Li',+02 4.058f_,",-f-00 4.'73].ij',-i-02 3,4'13F,-t00 6,731ii',-t-02 3,222t!',-i-00 8,'731. t7',+02 3,054F,_00

;1,2 l 3b',-t.0 3 ;_7,530013t-00

F,yi:ctJ 501.9 n 5 2 500ii;-i. 03 0,0001!',+00 0,000ii',+00
(, G {t,0"75ii',-b02 7. 0!$0h;-t.00

i ">,'13;11_;.t.02! "/.740I,;-i.0 '_ 3 '732 9, 2 02 . .

,.. .t!:-i-02. ] 71.1i]t 4.'-/3].E+02 ].,004E.t.03 5 '131. ii;t-02 ] 0'/9t!;t02,

1, 131t,;-t 02 l...lt.J0ii;i. 03 1 0"131!1.t-03 1.30.._"l,_'t-0#

2.73].t!',t-02 ,'.2.008I_,',400 4 13117,..t-02 ,'7.21_1t?,-i-00 (i,'131Ig-i-02 2,32217",-i.00 {I,731. ii',i-02 2..322t:',t-00

1..073f,',t-03 ;;7',.23fJt7;-t00 ] P."/3F,-t-03 7.',L]'7t)',t00

cii i!lbcj £.5020 ri 5 2,400ii',+O] 0,0001'_',t.00 0,0()0E-t-00
4 4 "/,53].li',-t-02 ] ,1.72tg-t-00

P.,73]t,',-t-02 "7.113f_;-i02 3.'732ii',+02 {I,000I!',+02 7,731E-t-02 1.,130ii',+03 ] ,177jli',-t-03 ].,300t,',t0._

"" _731ii;i. 0">,. 1 146h;+(]0 3 "/32t!1-i.0 ') ]. 300Et.00 <1 131t;.i+0 <_ 1. 36f-JE+00'5 "131Li,.t.0,..' "> :1 4"771f',i00,% z.. ,o , , , , g-. , ,

llini: 50.;12 z_ 5 2,400I,.;-t03 0,000t'_",i00 0, 000t!.',-i 00
4 3 !-,.02].ti;-t-02 '7,532lti',-01.

2.7311;',-t02 5.02.;1. t7',t07, 73.77727[',-t-02 !7.{I.58t!',-t02 "7.!73].ii',.t077 '7. 5371.F,-t-02 ] . ]'731t',+0,'at "/. 950[¢,t02.

1 .73217',-t 02 !5.439f,',-071 2.7;71ti',-t-02 "7.11.3I!',-0] 3.732t.i',i02 {I, O00ti',-071

g].ast, b()2.4 n 5 1,440[_;-t-()20.O00ii.;-i-O0 0.000E-t-00
ai 2. 7.53]I!',+02 27.473L!',-02

,..",/31t);t-(_2. '/.1].'.71f£-t-02. 3,'132l!;-t-02 {J,00OE;-i.02 '7,'73ltt;+02 ;I.. ]30t?-03 1..'.1'13b,-.03'" ]..300t!;t0. _,
/. 0151,.;t.0l 3,e1"/3t,.;-02 3.002ii;+02 ;'J.qT;ait,_-02 =

(511,_:;] q(}"G.. <, r_ t-_.3.0-q0f;+03 0.00017,-t.00 0.000t!',i-O0
3 7:'. b, 02 1.Ii',t. 02 1 . I 30 lt',.t00

2. '/Tit Ii;-i 02 5,0211_,:-i-02. 3< "132t,',-t.02 5, t75{J17,-.t.02 7. 731t!',t-02 "l, 1.1.7ii',.t-02

3,271f<-t. 02 ]..1/2ii',t-00 4.23]f_-i. 02 ;1 ,4.;.'31L'i-i-00

i

I
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Thermal Property Data k IW/m k'/ e/J/kg tj' T/K/ _. /J/kg/ plkg/m'_/

i
q.l.a,t_w 5028 i1 5 2,480E.l.03 0,000F,-t.00 0,000E-t00

3 2 "7,53]E402. :1,1301!;-l.00

2, "131 t_;+ 02 /, :L] 3 I_:',+ 02 3, '1321__',-t-02 8, '786 I!.',-t02 '7, 13:1.I!;.t.02:1, :130 t!',4 03

3,231 t}'-t.02 :/, 3:18 E-l.00 4,2. 3 :/I_;-t-02:1., "1001__',+ 00

ob_]:id 5030 n 5 2,400E-t-03 0,000g-t.00 0,000E-t.00

3 6 7, 53:1E-I-02 :1,312E',+00

2,131E-t.02 "1,1131_',+02 3,'132E-t.02 8,'1[_(!;E-t.02 J,'I31E-I-02 1,:130E+03

2,'13:1. I;',-t-02:1,343E-I.00 3,'132E-t.02:1 ,456E-t00 4,/311!;t.0','. :[,5651!;-I.00 5,'1311!',-t-02, :I,/00E.t00
6,131E-t.02 1,182E+00 /,?311!',-t.02 1,89].E-t.00

g].asc' 5032 n 5 2,300E+03 0,000E+00 0,0001,.',-I. 00
4 4 "I, 53'].I.;',-I.02 i, 3001_',-I-00

2, "l 3:1I;:+ 02 l, 113 E4-02 3, 732 I!',+ 02 8, "/86 l;.',-t"02 "2,73 :l E+ 02:1, :130 I!;-)03 :l, 1 "l 3l_',-tC)3 1, :3001_;,t (] :_

3,"/32E-I.02 ].,339E+00 5,73:1.1_.;+02 :l,653E+00 7,731l:',-t-02 2,:1.::_4E+00 9,232.E-t-02, 2,552.t!',.t.00

gl.asp 5034 r_ 5 2,500F,-t-0:3 0,000t!',-t-00 0,000E-t-00
3 2 l,531E-r02. 1,.'.131g+00

2,73:lE+02 '1,113E+02 _,'132I;;-,-02 8,'186E+02 "1,'73:1. I!;+02, :1.,]30I,;403
2, I :31 li',-l.02 ], 21 3 I!'-I.00 "I, "l 31 g + 02 :I., 4 64 I;_',-!-00

vycor 5036 n 5 2 190E-t-03 :/,'7"/3E-t-03 0,000E-I-00
1:1 8 "1 448E+02 ]. 339gt-00

0,000E-t.00 0 000E+00 ;I 315E-t.0:1. 4,000E-t-01 1,232E-I. 02 73,556E-t 02 2,2.3:1ti;t.02 6,061Er02

, , ii e_ , I , I2,'131I!',-t-02 1 0]:IEt-02 3 "/32E-I-02 8 5"/719402 4 '731L,-t-0_, 9 4981_';-t02 '1 "131I!;-t.02. 1 10!.)E-103

1 ,0"/3E-t.03 1 213E-t-03 1 5"]3E.t03 1,326E4.03 1,9"]3E-I-03 1.,464E-t03 W

1,732E+02:1 004E+00 2, "131E+02 :l,300E+00 3,'/32E+02 ],,506I!;400 5,'731I:!;-I.02, 1,'/001!;+00

6,']3:1E-t-02 :/ IS"IE.t.00 "7 73:1ti;-t-02 1.883E-t-00 8.'731EI+02 2,]001(;-I.00 :1..0"131q,-t-03 2, 594t!;.t 00

bra.l.l: 5_':12 n 5 2,900E.t03 _ 0031_;;+03 5 a_:'",.3r.,',-t05

? 2 '1,5:_:1t,;-F02. 3,096E+00

2,73:1Et.02 7,]:1.31!;-t02 3,'732hI-t-02 9,205E-t-02 4,'131t.¢,-t.02 1,0251q.',-t.03 5,731E.t-02 1,:109t!;-t-03
7.13:1l:,',+02 :[,:l12E+03 1,1.73I!;+03:1,300E+03 1.9"1:3E+03:1,305E403

7,001E-t.02 3,096E-t-00 ],213E+03 2,30:1E+00

boa:li 52].4 n 5 2,:_30t.(',-t-03 1 973Et-03 4.00()E-t. 05
5 2 "1.531F,402 1,381E',+00 =--

2,'13:11_.',-t.02 7,:113E-t02 3,'132I,:;402 8 996E+02 5,'J31E-t.02. _1., 06?1!',-)03 1,0"73t!;-t-03 :l,21.3F,-).03
l. 8 J 31,_',+ 03 1.. :339 E+ 03

1, '" " , .,./3f_',-t0:_ :l :38:11i;+00 1 2"741.;;403 1 38:1.E+00

br'ai.2. !321.5 n 5 2.,5"701i;-t. 0:._ :1 933E-t. 03 ,t,000E-t. 05

5 2 '7,531E_02 ] ,506t!I+00

2.'/3:11i',+02 1. ]. :13E-I.02 3, 132[,',-t02. 8 996E-t. 02 5,'13lF,.t 02 :1,06"1h;-t03:1 ,013EI-03:1 ,2:13F,_03
:1,_13E-t.03 l. 339E.I.03

] 'b' , ,,.,13l!;403 :1. 506E-t. 00 ] 2'14t!;.t-03 .i. 50(;E-t-00
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k l Wlm I{I e IJlkg KI T IKI k IJlkgl plkgl.r_l 'l'Imrlnall'r_iperly Dam

bl:a].:3 52121.6 r_ 5 "' 8!50_!I-t03 1 9731_I't03 !5 0211,]'t'05

5 5 '7 , 53111',-t.02. 2 , 900 l!_.t-00

2., '1311-"',+0 2 7,1:1.3F,+02 3,'1321!',+02 [1,996E;.102 5,'1311_',+02 1,08BI!',.-03 :I,0"131_',-t.03 ] ,2341i',103

1.8-131!;-t-03 1,339I_+03
• i I _ -i6 ,_".31i:_',+02 2 900 _'+ _o 7 '131I!',+02 "' 636t_,+00 9 73:I1_,-t.02 2 42711,-t-00:1 :1.731!;+03 2. 34 31,:t.{,0i i i. i ,,.i i L, , i i i i

:1. 4 '13 Ii;+ 03 2 , 301 Ii',+ 00

b r i mm v ,) -, ,a,_].8 n 5 2,000E,.t-03 0,000B-t.00 0 000E',-t-00
3 0 8,000E-t.0"_, "l,113F,-01

2,731[_+02 8,000E',-t.02 7,'131E;-t-02 1,04 ";' , , " ,'61.,+03 1 2"13Ii','I'03 1 1301.,+03

hr.'ici: t=')')4 n 5:1. 470E',-i-0q 0 000g-t'00 0 000F-t'00.g d_,_% i _ t t

].0 2 8,000Bt.02 3,598[_-t-00

2, 0011;;+02 4,000E+02 3,732E+02 9,4:14B-t-02 4,731g-t.02 1,:/72I!]+03 ,5,'13:1. I,_l-.t02 :! ,3391i',.t03

6,13:1.l);-t02 1,47711',-t.03 8,731g-t-02 1,682I!;-1.03 1,073B+03 1,828g+03 ]. 273F,-t-03 ].,946l!;-I.0:_

1,-/73I{:-t.03 2,071E-t.03 3,773E_+03 2,343B+03

3,273F,+03 3,598F,-t-00 ].,274E+03 3, 598E-t'00

bric:[ _ 5232 n 5 3,200E-I-03 0 QOOIiH.O0 0,00011',+00

5 3 6,276I.']+02:1 ,172111+00

2,'/:31E+02 5,858E+02 3,'/321_]+02 7 113E+02 4 731E+02 8,000Z+02 7,'/31g+02. :1.,046l{',-r0:{

1,7131!:+03 1.21131g+03

4,/31g+02 .I,:I. 7211;-I.00 9,232B+02 i 48111;-I-00 ] 58811',-1.03 1,745g+00

I l:j "_ .

bz:crm _.34 n 5 3 O00g+03 2 003B.I-03 i 046g+06

5 3 7,531E+02 2.:[OOB+O0

2,731t'_-i+02 7,11,3E+02 4,731g+02 1 004B-t-03 7 7311Z+02 1,130Z-t'03 1,27311',+03 1,3001!',.103
1,77311;+03 1,339E+03

6,73"IE-I.02 2,008E+00 1.073E-I03 1 841E+00 1 273F,-I'03:I,700E-I'00

concll 5240 n 5 ]..600E+03 0 000_]+00 0 000B+00

4 0 6,2"/6E+02 3,300E-01

2.73]I,:',+026.276E-I-02 4,731E+02 9 205E+02 "l 731_]+02 1,046E',+03 1,273E-I-03 1,300E+03

concs 5241 n 5 2,300E-I.03 0 O00B+O0 0 000E-}'00

4 0 6,_,°76E+02 ],046[_-I-00

2,73]I_+02 6,276E+02 4,73]E+02 9 205B+02 "7 731B-I02 1,046E-I'03 ],27311',-I0:_1,300[!',+0_{

con:J4 5242 n 5 2.3001_1+03 0 000t_+00 0,000g-t.00

4 0 6,276E-t-02. 7,531F,-01

2 731g-t02 6 276E+02 4 731g+02 9 205F,+02 "7 731E4.0" 1 046g+03:1. 273t,_-t. 03:1 3001,',-t.0:{

c<)rllw 5243 n 5 9,500E_'02 0 000t{I+00 0,000Iii+00

4 2 6,2"76E;-t-02 2,:l. 001g-01

2.'13:1E+02 6. 27611:+02 4.731F.+02 9 20:)_I'.,-'102 7,731I!;.,+02 1.046E+03 1.273li',+03:1 .3001_;-t0:{

5.23]1_.;+02 2,100Z-01 6 , 73111',+02 2,100E-01

i
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,'1 ?. /,._)5(11,i102 1 ,38!I,i-01
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2,I;_II,i.1021,5.J;11!1.1.024,/B]I!il02. !.),62_II!I-1.02'I,I._II.E-I.02 ] ,il)I()l,',.l.O)II ,O/;il';l(.l;_.I,;_I()OI!}IOB

4,li_,Jl!',lO_-'.2,42'11,1--0II ,]'/;_,EIOB;!,()9 _l!i-(}.I

_li,_l.I_'_,;".4n _i !_ !i,!:)C)01,iI(32(3,0001_',I-00O,O001!',l.OC)

_l _.'./, !)!!,OV,I02. ','.,;!SqI,:--01
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I,_ ic,t t,;:!i(, _ Ii ¢},5001,',.i(3,_.I ((,l;_l!',-qO;__0,0001,',.I.0(3

_, :,i /, ;,_2 2 I,',-t0 _I 2., !) 0 0 l,i- 0 1

L'./;'_.II;:_02 '/, 1]/'_1,:_02 ,1,/i_11';_02 1 C)O41.',t.O:_, /,'/_11,;-t02 I .]i_01':_0_-_ 1 ,2/31,',t03 1 ,;_()Oli',tO_,
I , I!i_I,;_0_ I ,;!"_91,3-I-03
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I."'I!EII}_ } ,_'.!:)/l'i-I()O;I,'?'141,;I.();{ ] __.9'lhi-lO(}
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I , -/i_;;i:I,;10;: (),{)(i_11!,)();'. ;.t,/)}lh;t(.,.)" _!. 00 01,3.i () '2. 4,/?1].1,;.t0.7: ', , ()_T_l,;.tO), / , / [)}l.I,; i (};'. 1 ,;),1 _1,',.t()_
I ,2/ _,l,;_O_, I ,_,(._(1)KtO;'), } ,//i_,l,;t.(}; _, } . _"_!}l!',t 03

l ,','.I?,EI()_, _._ll _l,;l00 I ,2I_IEi0 4 _, 4I lbl100

I(l_.I(:llll, !)_.'.{;I II !,) " _,i_()l!;l (}A ?., . ,O()'}l",t()_ I 81__1,; O(

_', _ l),()(.lOl!'l(};l _,li4()lii-10C)

I,I_;'.I,;)0:.'. (>,(:>(),II,310_ 2,I"_II!:)0;' _},()()()l,',i0[.! 4,'I:_II,,:-)07. 1,088'i_;-i()q /,I._II,3-){),1.'. I,_.',I '_l,;i()';
I ._i1_I,;I 0 ¢ I , _(){)I,;I0_ I ,'I131,;I (')_, I , '_?l()h;l 03

_i.l_,ll,;l() '' _,H<I()I,',I()0 (),131h',l.{');'. ;'.,l;'.()l,;100 1,4I?,I!;I()_ I ,()2(.)I,:I()()

)
i, : ' •
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l'ta, rmul t'mperty Oata k/W/m K/ e,/j/Eg K/ 1' IKI _ IJ/kgl I_/kl#m'_/

q
mac.lt_,'_ 52,68 n 5 3,080l_',+03 2,0031g-t-03 1,8831!',.t. 06

6 ' 2 8,0001g+02 4,937I!',+00

] 7321!',+02 6 6941g+02 2 731I,:',+02, 8 000h:+0" , , ' ".... ,. 4,7311_I+02 1,0881!',+03 "1 "131.1_H.02 ] 2,13L,+03

],2"/31;;+03 1,300E+03 1,773.1!',+03 ],3391!',+03

],073t!I+03 4,9371_'o+00 1,473Lv,+03 3, 30017,+00

magnb 5269 n 5 2,760B+03 2,003E+03 1 8831_3-t'06
6 3 8,000E','1'02 4,8121_',+00

I ,/32. E.I.02 6,694_"t.02 2,'731I_',.t.02 8,000B-t. 02 4 "'/31I,',-1'02 ].,088E',+03 "/,731.[i.H-02 ].,213t_;103

1,2 "13!i;-t03 1,300 I__',-1"03 1., "/7 31__;-t'03 1,3391._'t 0 '3

],0-/31,.].1-03 4,8i2B-t00 .l , 27317,-!.03 3,640E',+00 ] 473[!',-t03 3,]38F,+00

magnc'. 52.'10 n 5 2,920V,+03 2,003l,.I+03 1 883I_',+06
6 4 8,000[{1-t.02 3,682I,:',-t.00

],-/32. EI.02 6,694V-t.02 2,7311.,;-I,02 8,000B+02 4 73:1.Ig-t.02 ].,0881ii.t03 7,'131.1i].t.0',:_ 11.,2'.1.::{1!;-t03

1,2.'/31_:',+03 :[,300[_]+03:1.,773g.l. 03 1,3391{;+03

] ,0/3E-t. 03 3, 68217,+00 1,173I!1.t.03 3,598P,+00 1 2"13E',.t.03 3,4941:{',+00:1.,4731!',+03 3,1801!',t. 00

[:,o_:t)e 52.80 n 5 2,9001i',.l.03 0,000g+00 0 000tj;+00
8 2:1,0041!;.t.03 1,300E-I.02

] "132I!:.t.02 5 0211!',+02 2 "13:[Ig+02 9,4:[417,-t'0 "_' 3 '1321,.H-02 1 "', , , ,_. ' , ,:,9 "l I!','t-03 4 , "l 3 :l I!".t-02 1,506 l{;t- 03

5,'131V, t.02 ].,700g-t.03 6,'131E-t.02 1,7571g+03 1,0731<;-t-0:3 2,008F_;-t'03:1.,'173g-t'03 2, :1761!l.t 03

2,'/3lt?,+02 1,339t?,-t-02 4,73:1. Ig-t.02 7,113g-t.01

[,o_:al P_;'.8:I. n 5 3,400_.',-t. 03 0,0001g+00 0,0001_+00 I
II 3 7,950 t_;;+ 02 1,883 f!:',-t.01

2.,73]E.I. 02 "/,782E+02 4,731E+02 9,456I,:;+02 6,731E+02:1.,092E;+03 7,73]Fg+02 ],:1!_51.,;.t-03

I - t i ii e,_ I , _ i , i ,8 "/3:11_:.t.0;.:'. 1 19213+03 .9 "13.l.I.,.t.0,._ 1 2131[',-t-03 1 213I,-t03 1 300E;-t-03:1 773[;_-t-03 1 3391{:F03

:.{. :-'.'.311!1+02 1,883l?,+01 3,732E-i. 02 1,632g+0] 4,"/31[_;I-U2 1,297t!]+0:1.

F,Or'z_. 5282 n 5 3,900[{',-t03 0 000Z-t-00 0,000Fg-t'00
4 0 5,858f!;.F02 5,858E+00

2,731I_',+02. 5,8581_+02 3,732EH-02 7 113I,]+02 7,73].E+02 8,000B+02 1.2731;]+03 9,62,:{17, t_02,

i:,o_:l-r,t 5283 n 5 2,900P,-t'03 0 000E-t-00 0,000E',+00
5 2 "1,53].E;-t. 02 1,883E-t-00

2.,73]E-t. 02 7,113E+02 3,732E-t'02 8 000l!',-t-02 4,7311{_-t'02 9,205E',+02 "/.'731E',-t-02 ].,046g-t03

:1, 2731!;+03 1, [72g+03
?.,9821i;-F02 ].,883E+00:1,473l;_',-F03 1 883g+00

i[

l:,(;'r.c5 5284 n 5 3,400[_]-t.03 0 000g+00 0,000E-t-00
4 0 "/ 531L,-t-0" 1 1.30P,401, Z4 t

2,'13]Ii',-t. 02 'l,1].31i]-F02 4,"/31E+02 9 205B-t02 7,73:1. t}]-t02 1.0461!',-1"03 1,2"/31gt03 1.:1.'12V,+0::_

L

l;_r(:'.O 5286 n 5 3,400E-t-03 0 000E,+00 0,000E',+00

4 0 7.!%3].P-F02 2,] 00E+00

2., '1"_1.f,:',+02. 7 , ] ] 3tr,+0 ")z_,4 , "731.E,-t-02 9 ,...':'05E-t.02 7 ,731f3H-02 1 ,046Ii',-t.03:1. ,273[,:;-t-03:1 , ]'/,?t_:t 03

q"
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k IW/m KI c IJ/kg KI 7'IKI _ lJ/kgl plkg/m:_l Thermal I'n@erlyData

I
verm2 rogn (;, "_ " ia,_.,:. 11 .. 2,.-,00[!,+02 0 0001..,-t00 0,0001']+00

5 2 7,531E,'t-02 4,000E-02

2 731 ....• 0 "_ 7 1.13E+02 4 " ' _'t ...., n t ,_ . , 13./1L-'02 1 004E-t'03 7 731E-t-02 1 1301'.I+03 1 273E-t'03 1 300i!.:'t. 03
1 1'/31L-'03 1 339E+03

4,'73:[t..,-.02;'t 7,113E-02 6,7311!I+02, 1. 151E-01

Ve_rm3 _L:_'_93,.. n 5 3 ,000E-t.02 0 0001_]-t-00 0 ,000E..t-00

5 2 7 53].E+02 5 021.});-0 ")i , ,if.,

2, /3:[B+02 '7 1:13,'-I n'_ 4 73:/B+02 1 004E+03 7 731F_1-102:1. 130t:1+03:1. 2"731_,.t.03 1 300l!;I-0:_l i ILl 'U_, l l l I l

:1. "/'73E+03 ]. 339E,03

, -4 11 "_ • it3 732['.i+026,904E,-0_, 4,982E+02 9 623L 02

..,-.94 n 1,800E-t-03 1 983E-t.03 :l 464g+05

6 3 '1,531E+02 1,700E+00

2,731I},',+02 7,113f _]+02 3,732L ,t,+02 It 5"lTfP,+0fi 4,731. E',+0fi 9,623I,_-t.02, 1,-/3]r,_',+02 ],1091!',+03
:[,2731!',-t.03 1,300E-t.03:1,773E.t.03 1.339E-t-(]3

1./3]E-t.02 ].,700f,:,-t-00 1,273E+03 1,841V,t00:1,4"13E.t-03 2.,008V,-t.00

brisl 5296 n 5 ],930E+03 1,903E+03 2,100g+05

6 2 7,531E+02 9,372E-01

2,73].t_.',+02 /,1.13E.t-02 3, 7321{',+028,577E-I02 4,'13]I!',+02,9,623E+02 1,/31t!',.t-02 1,]09E-I-0:{

:1,273E-1-03:1 ,300E-t-03:1.,7"13E+03 1,339E+03

:1.,213E-103 9,312[;.:-0:1 1,_._74V,+03 9,37 "_t,tL,-'-0],

I brisk 5298 n 5 2,310V,+03 i, 818E-i'03 O, 000El. 00
5 2 7,].13l!',,i-02:1,464E-t.00

2, 13].E-t.02 7, :113E.t-02 4, "7311,1-t.02 1, 004E+03 7, "131I!l-t 02 1, 130E-1-03 1., 273t{',-t,03 ]., 30()[i',-t.03
:1,113l!;-1.03 ] . 339f,.]+03

q , 2 "_" ' 2. .......... h,+0 1.464Ek00 1 4"3P+03 :/ 494F_',t00

alcr.] 54:12 n 5 5, !)00E-_ 03 2. 123Et03 0,000t!:-t-00

2 2 5, 021E-t02 4, 602F,+01

?,,73]E-t-02 5,02:1. E-t-02 5,7:3]E+02 6,694E-t-02

2,9:.{]E+02 4,602L<.t'f)]. 5,33].E.t-02 5,021. E-t01

alc_:2, 5413 n 5 5,900t.,::+03 2.123V,+0:3 0,000g+00
2, 0 6.216t_,.102 9,205E+00

2 13:1I,.i+0" 6 2,:, 76E+0"',:....5 /31E-t-02 9 20'-:Jg'-tO"

beobe 5414 n 5 2 850I;',-t-03 0,0001!:',-t00 0,000E-t00

6 8 :l,088E',t03 2 ]001,_;.t02

2.,982I;]+02 ] .088t.,'.i-t03 3 132g+02 1,305E',_03 4,'13]E+02 ],!i]5f:!;-t03 5, 731t!1-t02 :l,644E-t03
'1,131f,:',-t. 02 1 ,824f,]+03:1 013I, ',+03 2.,059g+0'3

2,9 """ '" 2. 2 2 " I _ ........ .... ,:,+02 .1001;;t0 3 '/3 k" 0,:. :1 590E+02 4 "13:1I!:+(}2:1 1"121_',t02 5 "/"_1t!t02 8 'lfl61!',t01

6, "/3:lE-t02. "/ , ] 1.3I;.',+0] 8 13]I{',-t.0 "),. ..,':,02].1!',-t-01 ] ,0131,:',-t.(33 3 ,8001:_:t.01. :1 ,2'13tg-t-()3 2 , !.]001i',+0]

!
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Thermal Property Data k /W/m KI c l,l/kg K! T IKi k/J/kgl p/kg/m'_l

1
t:,<-,'omo !5416 n 5 2.975E+03 0.000E-t-00 0,000g}-00 '

7 6 ].038E+03 8.786E+01

"_ <) f_ _ _P .,_ g_ o . . ........... t_J..... 1 038E+03 3 732E4-02 1 238E+03 4,73]E+02 1.,490E+03 5.'131t_+02 :1.6].9t_,-_()3
6./31E+02 1.703E+03 8.731E+02 1.833E+03 1.073E+03 1.96694-03

") "_ "3 . " F3.73t, E+0_ 1.590E+02 5.73:1E+02 8.786E+01 6 731E.02 7.113E-01 8.731E+02' 5,021Et-01

1.073E+03 3.640E+01 1.273E+03 2.900E4-0!

beosi 5418 n 5 2.900E+03 0.000g+00 0.000g4-V0

10 _ 1 046E+03 1 925E+02l- ° ,

1 732Ft-02 5 021E+02 "_ 731E+02 9 623E+02 3 732E+02 1 297E_-03 4 73!EF02 ] 506E+03• W.. 0 ° , . , ° , _.

,)".73]E+02 1.65'3E4-03 6.731E--0_"t '_ 1,770E+03 8.'13]E4-02 i 908E+03 1.073E+03 2. 0081!]+03

].773E+03 2 _.197E+03 2.823E+03 2,573E+03

:3,':'31E+02 1.925E+02 4.731g+02 1,.339E+02

bebeo 5420 n .5 1.840E+03 :L.556E+03 1.300E+06

8 4 1,820E+03 1.799E+02

2.982E+02 ] ,820E+03 3.732E+02 2.050E+03 4.731E+02 2.301E+03 5.73]E-I-02 2.469E+03

6.73]E1+02 2,615E4.03 8.731E+02 2.824E+03 1.073E+03 2.992E+03 1.473E+03 3.305E+03

2.731E+02 1.799E4-02 6.731.Et-02 1.234E+02 1.073E+03 8.159Z+01 1.473E4.03 4.393l{',+01

chcni 5422 n 5 6.700E+03:1.727E+03 0.000g+00
0 0 5. 021E+02 I.:L30E+01

sicsi 5424 n 5 2.500E+03 0.000E+00 0.000E+00

0 3 8. 000E+02 6.067E401

4 731E+02 6. 067E+01 7.731E+02 4.393E+0]. 1 .1.73E403 3.138E+01

sl:col [3426 n 5 5.500E+03 ].768E4-03 0 000E4-00 =

3 (] 5.021F+02 4.60284.00

2 731E+02 5°021E+02 6.731E+02 6 276E402 I 0'13E+03 6.694E4-02

stco2 5427 n 5 5.800E+03 ! 768E+03 0 000E+00

3 0 5.021E+02 6.276E+00

2 731E+02 5.021E+02 6.73].E+02 6 276E+02 1 073E+03 6.694E+02

stco3 5428 n 5 6.200E+03 1 768E+03 0 000E400

3 0 5. 021E+02 6.694E4-00

2 731E402 5. 02].E+02 6.731E+02 6 ,:_'76E+021 073E+03 6.694E',+02

st:co4 5429 n 5 6.600E_-03 ]. 768E+03 0 000E+00

3 0 5.021E+02 1.046E+01

2 731E+02 5.021E+02 6.731E+02 6 276E+02 1 073EI-03 6.694E+02

t..].ccl c-430 n 5 t: 420E+03 O 0O0E+00 0 000E+00J

"2 0 5.439E+02 3.556E4-01

2 731E_02 5.439E4-02 7.731E402 7.1].3E-_02

1
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k IW, Im KI c IJIkg K/ 7"IKI "A,Hlkg] plkglm 3] Thermal Property Data

i
tLcc2 5431 n 5 5,500E+03 0 000E+00 0,000E+00

2 0 r. 439E+02 3 138E+01o . • .

2,731 _E4.,t]°°,c5,439E+02 7,731E+02 7 l].3E+0a

ticc3 5432 n 5 5,500E+03 0 000E+00 0,000E+00

2 0 5,439E+02 3,300E+01

2.731E-+-02 < 4 "_c , _'........ 9E+02 "7 731E+0Z 7 113E+02

rice4 5433 n 5 6,000E+03 0 000E+00 0,000E+00

Z 2 5.4..,9E -02 1.925E,+01

2.731E+-02 5,439E+02 7,731E+02 "1 I13E+02

...,'_.7_2E+02'_, 1.925E+01.:. 7.232E+02 2.2_9E+01,,

rice:5_ 5,t34 n 5 ,.,r-.600E+03 0.000E+00 0 000E+00

2 2 5.439t<+02 2,636E+0].

2.'/31F,+02 !.5.439E+02 7.731E+02 7,]13E+02

3 . '7321<4 02 2.636E+01 7,232E+02 3,096E+01

rice6 5435 n 5 5,800E+03 0,000E+00 0 000E+00

2 2 5.439 "_ _ E+E+0,. _'.259 01

2.73]E402 ..,_.4-49E+02_ "7.731E+02 7.113E+02

_..732E+02 2.2_:9E+01.., 7.23"_E+02_. 2. jc_O-+E 01

tLicc7 5436 r{ 5 6.300E+03 0.000E4.00 0 000E+00
2 2 5,439E+02 1,966E+01

2,731E+02 5,439E+02 7.731E+02 7,1!3E+02

3,732E+02 I, 966E+0i 7,232E+02 2,385E+0]

<icc8 5437. n 5 6,600E+03 0,000E+00 0 000E4-00

2 2 5,439E--0_. 2,008E+01

i-,73].E+02 5,439E+02 7,73]E+02 7,,I13E+02

_ 7 ;/ O......... E-+02 2,008E+01 "7,232E+02 2,500E+01

t£cc.'9 5438 n 5 5.700E+03 0,000E+00 0 000E-t00

2 2 5,439E+02 ],715E+01

2.731E+02 5, 439E+02 7,731E+02 7,113E+02

2,732E+02 1,715E+01 7,232E+02 2,134E+01

tic]0 5439 n 5 6,000E+03 0,000E+00 0 000E+00

_;., _-._,6,276E+02 2. _43E+01J

3 "-132E..02 6 276E+02 1 473E_0 "_ 8 577E+02 1 c.43E+03 2 134E+03 1 583E4-03 2 ]34E+03• , . ..J . . ,.1 . . , ,

1,588E+03 8, 033E+02 1,773E+03 8,033E+02

3 7"_2E+02 2 343P+01 8 7_IE+02 1,004E+01 I 073E+03 7 II3E+00 ]. 27_E+03 5 858F+00. .,, . , __._ . ,, . . . .,_ .

2.073_?+03 3.800E+00

ticcr 5442 n 5 6,000E+03 1,727E+03 0,000E+00

0 0 4, 602E+02 2,900E+01

)
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ThermalProperty Data k IW/m K/ c /J/kg K T IA'/ )_ IJ/kgl plkg/m_/

i
wccol !},452 n 5 1,400E',._-04 I ,727g+03 0.000g..,+00

2 zl 2.100t!',.t02 ]. 1:30Et.02

2.73:1. E..I.02 2.100E+02 8.731E+02 2.900E-t-02
,] , ,) ,"1 , .3.2i1.I!:'t. 02 1..]_3017t-'0" 4.'/31E-t-02 9.83,..F.,-t-01 6.731E-t02 8.577E+01 8.'731. E;t0,:. '1 950[,',-t0].

, ,

wcco2 5453 n 5 l.400E',+04 1.727i_]+03 0.0008+00
,."_. 3 2.100E-t-02 .,.' 439E+01

2..131Et, 02 2.1.00E:t-02 8.73].Et-02 2,900E+02

3.2.31.[;;t-02 5,439t<F0]. 5.7.3l.g402 4,812E+01 9,731B402 4,393F.+01.

wcco3 5454 n 5 ].490f:',+04 1.727E+03 0'.000EjI00

2 : 2 2.100E-t02 !.,004f,.;+02
, ,

2 '/%]i);'l 02 '_ 1.0()l:7;t02 8 '131E-t-02 '_ 900E+02. , ,. , , L ,

:4.?.3::_.I<t02 I..00()};;-t-()2 7.232Et02 7. 699E+01

wcc,_, _, '!,4!_{, n 5 :l.530t!;,+04 1,727E4-03 0.000g+00

2. 3: .',. 100t,;_02 G.6941,;_01.

2 "_1t.;t0' '" I(]0E_.02 8 '/7;1E.t02 " 900E;+02, i , , ,..... (:. ,

3.13,'.t;:t 02 i;. 6941_;t0] 1.232E}02 6.067E+0].

w(:co6 b4'37 n !5 I .410g+04 1.727E+03 0.000g+00

2 2 2,100I,:',_02, 9.:163E401.

2.131l,:-_02 2.1001{',_-02. g.73]t,.',+02 2.900E+02

3./:._',".g-_0;'. 9, 1.63E_01 7.232E._02 6.485E+0] d

wcco'l 5458 n 5 ] .380E-t-04 1.127E+03 0.000E4-00

2 2 2.100g+02 7.406E+01

2. 731[_'+02 2.].00E',i-02 8.731E;+02 2.900B+()2

:3.732E+-02 7,406E+-01 7.232E402 6.443g+01

wcco8 5459 n 5 1.400Et-04 ].'727E+03 0.000E4.00

2 2 2.100E+02 5.397E+01

;!.731.8+.02 2.100E+02 8.731E+02 2.900E+02

3.732t<+02 5.397g+01 "l.2328+02 5.146E+01

wcco9 5460 n 5 1.480E+04 I .727S+03 0.000E+00

2 2 2.100E+02 8.201E-I-01

=2.73]E+02 2.100E+02 8. 131E+02 2.900E-I-02

3,"132gI-02 8.20].g+01 7.232E+02 6,694E+01

wool. 0 5461. n 5 .]..525Et-04 1.727E+03 0. 000E+00
2 2 2.100E4-02 1.213E+02

2.731E+02 2:100E+02 8.73!E+02 2.900E.t.02

3.23]8+02 1.213E+02 4.731E+02 :l.2:1.3E+02

I
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k IWIm K/ c/J/kg K/ T IK/ _, IJIkgl o/kglm31 Thermal Property Data

D
wccll 5462 n 5 ]..510EI04 ],727E.-I-03 0.000E-I-00

2 2 2,100E;+0 '_,, 1.0041_+02

2,731E+02 2.100E-I-02 8.'7311'i+02 2.900E+02

3.2-._iE'.,+02 1.004gI-02 4.731g+02 1,004Z+02

wccl2 5463 n 5 1.49,5.V,+04 1 727E+03 0.000E+00
2 2 2.100E+02 1.004F.',+02

2.73]E+02 2.10094.02 8.'731E+02 2.900g+02

3.231EC,+02 'I.00,Ig+02 4.'/31E+02 1.004E+02

wcco4 5465 n 5 1.290E+04 i.727g+03 0 000E+00

2 2 3 800E+02 5 2"l'_;"0:1•. , _ *% [.a "r"

2.731g+02 3.800g+02 7.731E+02 4.602E+02

3 732[']+02 5, °"'_m' ...... _,:,-,-01 7 232E-I-02 4 770E+01

wt:icl 5466 n 5 1.1L0g+04 1.727E',+03 0 000E+00
2 2 3.800E+02 2.803E+01

2.73:1E+02 3.800E+0 '_,, "1.731E+02 4.602E+02

3.7321g+02 2.803E+01 "1.232E+02 3 012E+0!

wtic2 5467 n ,5 1.170E+04 1.727F.,+03 0 000E',+00

2 2 3. 800E+02 '5.314E+01

2.731E+02 3.800E+02 7.731E+02 4.602E-I02

I :3.732E+02 5. 314E+01 7.232E-t-02 4.602E+01
wtic3 5468 n 5 ].160E+04 1.727E+03 0 000E-l-00

2 2 3.800E+02 4._,°68E+01

• :P '92 731E+0_. 3.800E+02 7.731E+02 4.602E+02

3.'132E+02 4.268E+01 7.232E+02 4.142E+01

wtic4 5469 n 5 1,150E+04 1.727g+03 0 000E+00

2 2 3. 800E+02 3.556E+01

2.731E-I-02 3. 800E+02 7.731E+02 4.602E+02

3.732E+02:3. 556E+01 7.232E+02 3.724E+01

wt:it5 54'70 n 5 1.290E+04 1.'/27E+03 0 000E+00

2 2 3.800E+02 5.983E+01

2.731E+02 3.800EI-.02 7,731E+02 4.602E+02

3.732E+02 5.983E+0] 7.232g+02 4.93794-01

wtic6 541] n 5 1.250E+04 1.727E+03 0 000E+00

2 2 3.800g-l-02 4.686E:+01

2.731g+02 3.800E-t-02 7.'731E+02 4.602E+02

3.732E+02 4.686E+01 "7.232E+02 4.435E+01
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Thermal Property Data k/W/m K] c /J/kg KI T IKI _ IJ/kgl plkg/m31

wtic7 5472 n 5 1,230E+04 1,727E+03 0,000E+00

2 2 3,800E+02 4,435E+01

2.731E+02 3,800E+02 7.731E+02 4,602Z+02

3,732E+02 4.435E+01 7.232E+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 1,590F,+01 9.731E+02 1.590Z+01 1,173E+03 1.925E+01

uomo! 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

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 1.088Z+01

uomo3 5486 n 5 1,000E+04 0.000g+00 0.000E+00

0 2 3.300E+02 2.008E+01

3,732E+02 2,008E+0]. 1.073E+03 2.008E+01

uo2nb 5488 n 5 1.000E+04 0,000E4_00 0.000E+00

0 2 3.300Z+02 9,623E+00

I3.732E+02 9.623E+00 1,173P,+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

3,732Z+02 "7,950E+00 5,731E+02 8,000E+00 7.731E+02 I. 004E_-01 i, 173E+03 1.423E+0].

uo2s2 5491 n 5 1.000E+04 0,000E+00 0.000F,+00

0 4 3.300E+02 6.276E+00

3.732E+02 6.276E+00 5,731E+02 6,694E+00 7.731E+02 7.531E+00 1.173E+03 1.088E+01

uo2zl 5492 n 5 4.000E+03 0.000E+00 0.000E+00

4 2 2.594E+02 1.339E+01

2.731E+02 2,594E+02 4.731E+02 2,900E+02 7.731E+02 3.138[,1+02 9.731E+02 3.264E+02

3.231E+02 1,339E+01 9.731E+02 9,205E+00

uo2z2 5493 n 5 8,710E+03 0.000E+00 0,000E+00

4 0 2,427E+02 1,088E+01

2.731g+02 2.427E+02 4.731E+02 2.887P,+02 7.731E+02 3.096E+02 9.731E+02 3.138E+02

I
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k/W/m KI c/J/kg K/ T/K/ _. /J/kg] plkg/m] ! Thermal l'r_perty Data

zroti 5494 n 5 5.700g+03 0.000g+00 0.00011',+00
9 6 4 435g+02 6.2"16E*00

2,q82E+02.. 4 435E+02 3..732P4.02 5.063E+02 4,231E-t.02 5.356E.t-02 4."/3]I,.,-t-[_."1" .%.4601!;I..0,11

5.731E+02 5 607Z+02 7.73].Z+02 5."]74E-t-02 8.73.1.E+.)_.,'' f "_ 5,94].t:]-t.0,:.'_ ] .073t;;-t()3 6.443li;-t. 02
:1.1.73Z+03 6 569E+02

2.982E+02 6 2"/6g+00 6.731Z+02 3 9"15t!',+00 8.7311__;+02 3.1.80E+00 1,0731g+03 2 887tt',.t00
1.273E',+03 2 971g+00 1.473E+03 3 1.80E+00 .

zroyz 5495 i_ 5 5.500E+03 0 000F,+00 0,000E+00

•,, 4.393E+02 2.469E+00

'_ 731E+02 4,393E+02 4.731E+0 "_ 5 439g+02 7.73].E-0_., 5 8 81!]+0 1,473t_'_-t-03 6 694t!',+02..... '_ "' . 5 2
1.873P,+03 5.858g+02

1,073g+03 2.469E+00 2.473g+03 2 469g+00

zrb2b 5496 n 5 5.300E.03 3 273E+03 0.000E+00

3 0 4.602E+02 2.761g+01

2.982E+02 4.602E+02 7.731E+02 7 950E,_0_.°I.,.,_73E+03 :I.0461'3.03

zrb2z 5498 n 5 5.200F,+03 2 643E+03 0,000E+00

3 2 5. 021E+02 2.100E+01

2.982E+02 5.021E+02 5.731F]+02 6 694E-1-02 2.2731_+03 8.996E',+02

2.982E+02 2.100E+01 1.273E+03 3.138E',+01

i ai[: 5501 n 5 1.290E+00 7. 880E+0] 2. 050E+052 7 1.004E+03 2.500E-02

1.232E+02 1,004E+03 3.732E+02 9.916E+02

7.880E+01 6.904E-03 1.732E+02 1.573E-02 2.731E+02 2.414E-02 3.132t!:_.02 3. :1801_-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 000g+00 0.000"_E,-00
0 0 8.000P,+02 1.7].5E+00

grnth 6013 n 5 2.650E+03 0 000E+00 0.000E+00

0 0 8.000g+02 3,975g+00

grntm 6014 n 5 2.650E+03 0 000F_+00 0.000g+00

0 0 8.000g+02 2.500g+00

l:imst 6016 n 5 2.500E+03 0 000E+00 0.000E',+00

0 0 9.205E+02 1.700E+00

limsw 601"-I n 5 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

I
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Thermal Property Data k IW/m K/ c IJ/kg K/ T IK1 _ /J/kg] i)lkg/m'_l

marbd 6020 n 5 2.700E+03 0,000E+00 0.000E+00

0 2 8.786E+02 3,556E+00

8.315B+01 5.021E+00 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 2.600E403 0 000E+00 0.000E+00

0 0 8.000E+02 ].757E+00

sands 6024 n 5 2.600E+03 0 000g+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 5 2.300E+03 0 000E+00 0.000E+00

0 0 9.623E+02 2.500E+00

shale 6028 n 5 2.400E+03 0 000E+00 0,000E+00

0 0 8.000E+02 1.700E+00

slate 6030 n 5 2,760E-F03 0 000E+00 O.O00E+O0
0 0 8,000E+02 1.883E+00

sanqf 6032 n 5 8,800E+02 0 000E+00 0.000E-F00
8 0 7.448Z+02 1.700E-01

2.231E+02 6,067Z+02 2.731Z+02 7.071EY02 3.732E-I02 8.577E+02 4.731F,+02 9.498E+02

7.731E+02 I.I09E+03 1.073E+03 1,213E+03 1.573E+03 1,326E+03 1.973Z+03 1.464E+03

sanqw 6033 n 5 1.820E+03 0.000E+00 0.000E+00

0 0 1.464E+03 2.218E+00

sandy 6034 n 5 1.600E+03 0.000Z+00 0.000E-_00

0 0 7.531E+02 3.300E-01

sandq 6036 n 5 1.700E+03 0.000E+00 0.000E+00

0 0 7.531Z+02 1.700E+00

sandn 6038 n 5 1.700E+03 0.000E+00 0,000E+00

0 0 8.000E4-02 8.000E-01

sanqp 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

i
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k IW/m KI e IJ/kg K! 1' IKI 2_IJ/kgl plkg/m:_l 7'her,ta//'roperty/)ata

D
i . "3so.t..l.,., 6043 n 5 1,600E+03 0,000E+00 0 000E+00

0 0 1.046E+03 4,000E-01

soil3 6044 n 5 1,500E+03 0,0001B-I-00 0 000g+00

0 0 2.900E+03 1.506E+00

soils 6046 n 5 1,300E+03 O,O00E+O0 0 000E+00
0 0 ].046_+03 8,000E-01

soilm 6048 n 5 2.000E+03 0,000E+00 0 000E-I.00

0 0 9 623E+02 1.339E-02

8oild 6050 n 5 1.650E+03 0.000E+00 0 000E+00

0 0 7 950E+02 2. 636E-01

soilw 6052 n 5 1.750Lq+03 0.000E+00 0 000E+00

0 0 1 004E+03 5,858E:01

abs_l 7001 n 5 1,.040E+03 0,000E+00 0. 000E+00

0 0 1 506E+03 i, 381E-01

absr2 7002 n 5 1.040E+03 0,000E+00 0,000E+00

0 0 I 506E+03 2,100E-01

I acdel 7006 n 5 1.420E+03 3.582E+02 0,000E-I-00
0 0 1 464E+03 2.301E-01

acr'].p 70111. n 5 1,200E+03 3.332E+02 0,000E+00

4 4 i 423E+03 0.000E+00

7,315E+01 4,602E+02 1.732E+02 9.205E+02 2,731E+02 ],.172F,-I03 3.7'_2F,I02 ] .757EI03

1 732E+02 i. 004E-01 2.731E+(]2 1.464E-01 2.982E+02 1,527E-0]. 3,41{11F,I.02 I ,56{}E-0].

acrlh 7012 n 5 1,200E+03 3,332E+02 0,000E+00

0 0 ].,423E+03 2 500E-0i

a].kis 7016 n 5 1.600E+02 3.781E+02 0.000g+00
0 0 1.700E+03 5.021E-02

allyl 7021 n 5 1,300E+03 4.231E+02 0.()00E+00

0 0 2.343E+03 2,050E-01

ally2 7,022 n 5 1,300E+03 4.231E+02 0.000E+00

0 0 1.088E4-03 2.050E-01

buacr 7026 n 5 1.340E+03 0,000E+00 0.000E4-00

0 0 1.443E+03 4.000E-01

I
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'l'hermal Property Dam k IW/m KI c IJ/kg KI "1'IK/ k IJ/kgl plkg/m'_l
,i ,, H

f
butyl: '1031 n 5 9,000I_+02 4,23:1. t!'-t-02 0 000F.t-00

0 0 1 966E+03 R,7861_-02

ce].al "]0:.{6 n 5 1,300E+03 4,782E-t-02 0 O00E-t.O0

0 0 1 464g+03 ].,7001_-01

cela2 7037 n 5 1 300E+03 4 7821_',-t.0 _ 0 000E.t.00

0 0 1 464E,+0-_ 3,300i?,-0'1
J

ceab]. 704:[ n 5 1,200E+03 0.000E]+00 0 000g+00

0 0 1 464E-t03 1.700I[--01

ceab2 ?042 n 5 1,200[,',+03 0.000P+O0 0 000E',-t-00

0 0 1 464E+03 3,300g--01.

cenip 7046 n 5 1,38'0F,+03 3,231ti',+02 0 000g+00
0 0 :l 464E+03 2. 30:1.[,]-01

ceprl 7051. n 5 1 .200E+03 0 000[,1+00 0 000Z+00
0 0 ] 464E+03 1.700E-01

cepa:'2 7052 n 5 1.200E+03 0,.000E-t-00 0 O00F]4-O0
0 0 .1 464g+03 3,300f:_-01

cet_:a 7056 n 5 1,300E+03 0.000[']-t-00 0 000E',+00 I

0 0 1 464E+03 2.500E--01

dapon 7061 n 5 1,650E+03 0,000g+00 0 000g+00
0 0 1 130E+03 3.054E-01

epcrl "7066 n 5 1,2].0E+03 3.532E+02 0 000g+00
7 0 .1. 172E+03 1.946g-01

2.231E;+02 9.623E+02 2.731E+02 1.088E+03 3.732E+02 ].506E-t, 03 4.731E+02 2.259g+03

5.031E+02 3.012E+03 5.63]E+02 1.464E+03 6.231E+02 ].464E+03

epgffm 707l n 5 1,900E+03 0.000g+O0 0.000I_-t-00
0 4 7.950E+02 1.700E-01

2.231E+02 1.300E-01 2.982g+02 1.700E-01 4.481E+02 2.500E-0:l 5.731I;;-t02 2,100E-01

epsfc 70/6 n 5 1.800E+03 0.000E+00 0.000g+00
0 0 1,0041;].03 6.276E-0]

epunc 7081 n 5 ].200E+03 0.000E+00 0.000E+00
0 0 1.046E+03 ] . 883E-01

ethce 7086 n 5 ].150E+03 0.000g+00 0.000E+00
0 0 2.100g+03 2.301t!',-01

[

1
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k IW/m KI _,IJ/k_,,KI 1'IKI I IJ/kl#l t31kg/m"_l 1'he,final I'rolJ_,t'lyData

)
tcl-[ bW(ii| '109] n b ] , 200l{',it0[z_ 0,000l{',-I-00 0 , 000|{',-t-00

0 0 2,301E-t-03 '/,53]E-02

feet:t! "1]0] n 5 2,120V,-t. 03 4,632t?,.t02 0,0001{',.t.00

0 0 9,205P,+02 2,500E-01

[ct:e F, 7106 n. 5 2,2,0(_E,.t03 ,782,,,-,-u,., 0,000E+00
0 0 1,].72E:+03 2,5001_.;'01

l_cl: [(:_ 711:1. n 5 2, 170E-t-03 5, 331I!;.t-02 0,000I!;-t-00

2 9 1,004i!',-I-032.500E-01

2,/311!',-I.029,6231,:',+023.732_3-I-02 1,088f,',+03

5,150EI.00 5,858E-02 8,150E4.00 8,000E-02 ],315E+01 1.130V,-0] 2.315V,.I-0] ]..590V,-01

4,3151!]+01 ],966E',-01 7.315l__;+01 2.30]E-01 2.731E-I02 2.343E-0] 4.73]I{',+02 3, {001!',--0]

5,731E+02 4,000Z-01

[:ctft: 7].].2 n 5 1,990E+03 5,331Z+02 O,O00E-I.O0

3 2 9.205E-I0 _,.4.142E-01

1.732E+02, 5.858E+02 2,731E-I-02 8,996E-I02 2 982E+02 9, 832L_1-I02

3.332E+02 4.142E-01 5,731E+02 5,983E-01

reel.mi. "/121 n 5 1,400E+03 3,682E+02 0 000E-t-00
0 0 ].,7001,_7+03 1.700l{',-01

I reel.m2 7]22 n 5 2,000E-t.03 4 782E+02 0 0001.;]-t-()0
0 0:1.700i_4-t-03 /.1131_;-0]

i

melac "1123 n 5 ].,500F]-t0'3 3 682E-t.02 0 000t__',-t'00

0 0 ],700E+03 3,556E-01

reel.as 112.4 n 5 1,850E+03 3 682E+02 0 000E+00
0 0 1,/00g+03 6,276g-0].

melaf 7125 n 5 1.450[_-t-03 3 682E+02 0 O00E',-I-O0

0 0 1,7001_+03 3,138E-01

me].gf '71,"_6,<. n 5 ]..900E403. 4 782E+02 0 0001,::-t-00
0 0 ],700V,+03 4,812E-01

mel l::[ 7]27 n 5 :l,520_]-t.03 3 932t:{.',+02 0 000E',-t-00

0 0 1,700E+03 4.435E-0]

memac 7].3] n 5 :l..].80E+0:_ 0 000E't00 0 000E+00

0 5 ]..464E',-_03 2..]00E-0]
3, 1501.'?,+00 fi.276Z-02 ] .315E+01 6.276Z-'02 2,315E+0] 7,531E-02 2,6].5t-':',+01 8. 0001!',.-02.

2.982I{',t02 2,].00E--0:l.

)
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Thermal l'n_lwrO'lhlta k/W/m K/ _!I3/kgK/ "I'IK/ _.I3/kg/ p/kg/mA/

4
rle:ot.,z '/I :'_(>; tL 'i I ,2h01!',l_(): '), 3,UB21,:;-t-02, 0,0001i;-t.00

0 (I 2, :1/(ii,',)0:'; I , !):.:!:,t,;-()]

Y_i_.__. "/14] _ '._ 1,000t!',.)03 0,0001!',.t00 0,0001!',+00

0 () 1 , !)(;bl,:t 0_, ,.I, 4:.I"/l,',-01

i_g:lc)l_ /.JSl i_ !) 1 , 12.01,.',.103 3,'/321!',-t02 0,0001!l-I'00
!, !> :1, /001,1 ) (I 3 2., .'12.11,:',--0 1.

2 4[._2t!;i():? 1 ""lll,;i0i 2 "i'a,:ll,',-i02 I 3lV) l!;-i'03 2 982['H'0"" '............ ,, 1,54{)g+03 3,'1321,,-l-02 2,:I00g-I. 03
4, '1 :'_1.I'; _02. :.!, H (.):.',I,;-)0 ?,

4,:1!:,0t,:)0() 1 ,.'_(_01;;--.();: tI, I!i01.,;t-()0 2.,qf)01>',-02_,. :l.,31ql_H.0]... 5,02:1f__;--0"',., 2,3:1.5I!.;-t.01:1 ,()461!;---0l

2,9 t,_2.I,;) ():.'. ,'., 4 2 /t,;- 01

nylclI: lib(, _ !:, :1,4001,;-10,l 4 2.3:1.I!;-t.02 0 000I!H00
() 0 1 :_ ::(-)t,;) 0 7; 2.:1001!',-01

pt:l:.,F,t '/](:ii _ !> 1 ;:?.H01,;t[)3 0 000t,]-t.00 0 000g-t-00
0 0 l ','001,; ).03 2,100t!',-0:1.

f.-,t_c,_t lll.l I_ b ],?,'10t!',.t0:_ 3 !-.')32[,H.02 0 000g-t.00
C) (3 .I ,i(,qt,;403 I ./00f!:-.01

l.,hc:',tt /1 1,I i_ !, 1 ,/001_.',l()3 3 932t!;-t. 02 0 000I!'.,.t-00

0 (1 1 ._(10h:t():,l :';,..'>].'>1,--01
'I

F,l_ml.,l VIIi) lt ._> 1, ;:'..'101;;-l()3 4 2,31[",t02 0 000EH'00
0 () 1 7'_00t';t-():'_ l.,l]!_li;-0]

ptlrrlil¢l /] /1 Ii !) )_,000t!:;+07:_ 4 231gt02 0 O00fg-t-O0
0 () 1 .{O()b;l() _, (,,/7_(;t;;-01

t-,h_l',<l /1 Hl _ !> 1. 38()t!:-t 0] 0 0[)0t!',t.00 0 0001.P,-t.00
C {.) 1 3[)01,; ) ()3 3.U()01_;-011

F)llrt:.:y /191 _1 !) 1,2.!,0t,:l. 03:3 4,_'}1l!;-t.02 0 0001'_1t00
(} 0 I /00 I': ) 0 :_ :1 , /.'::,l t;:- 0:1 -"-

F).t,:_ml /F(}t l_ !; l,B0(]l_;_O:¢ 3 .q321!:i-02 0 000i_',-i-00
0 l) 1 ::_/)01gt0:", 2., :100t_:.-01

" 0 000[!;.t.00pa.l.l,:., /"1, I l_ '_ q,O()Ol!]l 02 3 {_:311!;t(),.

0 () 2 1(.)()1';_03 1 .3001!;-01

p(::art> /;'.:::l _ !., 1..3b()t_:t-07'l 3 932I<;-)0.:I 0 ()00t!;t00 =
0 (7; 1 /0C/1,;)03 1 ,92.5f_:--0:1

F.,(-.,:-:t._:.t /2 _, I _: !.> I . 2. 30 t,.;.)03 3 9 .:_21!.',-t.02 0 000 t!',+ 00
() 0 1 } .;0t';l-03 71. 'Tb/ l,;-..0 :l

(
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k IW/mICl eIJ/k_ICl 7'IKI k IJ/kg/ plkg/mJI Thernlcd PrOll_:rfyI hlt_l

(-8,,I.,+0 0 0001.,+00[,t.,tlll 1241 I_ b 9, 2001!',+0;:'. 3 ; _'_ 2, _'
0 0 2. i 0 C)I!',-I.03 3,3 (.)5 I!',.-.0 ]

l._el:lul_ "724'2 n 5 9,350V,.1.02 3 6821e,-1.02 0 O0'Ol!',.tO0
0 0 2. 30 '1I.!',+ 03 4, 142 Ii',- 0 '1.

[_ell_l_ '1243 _l 5 9, 50017,-1.02 3 682l!.',-t-02 0 0001!.',+00
0 0 2 30]t!',,).C)3 5, 02,] I!',-01

l)ilnl_f. ']2.51 n 5 7l ,4;20L__',.t.03 4 182g-102 0 O00V,400
0 0 ] 1301!1+03 1,130g-t.00

I,l,rom 12611 n 5 9,100V,4.02 3 932V,+02 0 O00t!HO0
0 0 I 925Ii;+03 ],339t!',.-01

I,t,_._(_ 12.62 rl 5 9,]001!',-t.(_2 3 93'_V,.I.02,.. 0 O00E,-t.O0"
0 0 2 343V,-I.03 ].300V.-O]

pl:,rOl:, 12.63 n b J,2"/0E+03 3 93,",1i',+02 0 0001!',+00
0 0 .1 c12,5i!;+03 ].,'799I_;-0]

t_,-_l,yt 1"2,11 n !3 ],,000l!1+02. 13 5821i;+02 0 000l.,.',-t-00
0 0 ] ].301!',-t.03 23,4723V,-.02

l,:_Lyq 12.16 n 5 ] ,050V,-t.03 3 332t!',+02. 0 000gt-000 6 1 423[i:+03 1 ,300Ii;--..()]

/,3].5t<40] 4.602t!:-02 1.923,2t!;+0fi !,]].3g-02 2,723]- "' 1. ]. 01!;-01 L3I:,-t0,. , 3 ,231IIH-02 ],464E-0]

3,13.;?.14-t.0)2 ] ,b90l!;-O:[ 4,'1:,_11!;+02:1 ,!590Ii;-01

I_:_l.ym 128:1 r_ 5:1, O80b;t.():_; 3.23:1.1!',-t-02 O,O00ti',+O0
0 0 1,,339I,;-I-03 8.000E-02

F,:;I:YP 1286 n 5 4,0001!1-t01 3,4:_;:II!:.t02. O,O00ElO0
0 3 1,130fe,-t.03 4,0001,_:-02

1.2,:32.t!:_-02:1 .464f_;-02 2,123:1t!:+02 3 800E-02 3, 4:31.1!;+02 5,021t!.',-02

[,st:,/] "12f3"1 rt 5 3.,q(lOE-t. Of 3 582t!.',+02 O.O00it',t-O0
0 " ] :1:30E;+03 3 284F.;-02

"1,6[!;1!3+0:1 3.284L!:--02. :3.002I:i;-t-02 3 2841_;-02i

F','_l:Yh "7"_88 n 5 4.600E,-t0:1 3 '_q" " .,........ g+O2 0 0001!',400

0 ,.'_ :1,17,0I?,+03. , 2,594tf,-02
" /2/,6:lbV,-)O] 2,5¢:34l,:',-02 3,002V40fi 2 594e,-(

F)z:_t:yv /289 l_ !3 4. 600V,+C)]. :3 582Ii:',-1-02. O, O00h._-t-O0
() 2. :1,130g+03 8 , :L:l 114-03

2,0 l 5I::4 0:1 8 1 I "/ii',- 03 /. rc;t 5 I!.',.t-0 ] 8 ] :l "7tq,-023

)
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Thermal I'ropeply Data k IW/m ll'/ e,IJ/kg Ii'/ T IKI k I,I/kgl plktl/nrt l

i
);:_11:/2,!._1 I_ ! ] ,250V,-kO_l 4,432V, t()'2 () , 0001!', t 00

l,Utc, l /3(11 I_ !; 6,0001i;t0! :_,r:;H2I;;tO'2 0,0001",t00

(_ , () 1 ,'!5/gt(_3 4,000I,;-02,

i,_l_ 1:1 ! _,O:d n 5 4 , O00V,-t /_:l 4 , 11_2._".:-t02 0, O(/'(l_i.;+()O
0 ,I l , /001!;_03 ,1,OOOg-'02

/ ._1' '.,l',t f) i {I O00t';-f)3 '" / :a;:lF: t.02 " ',O()g-O:-} P 9f_"'_,'.t.()2 3 3001:!;.-0"" '-, "7311t',-t-02 (; 2,'161!;-02t , ., 1. i i_. t .... I . I_lg, ll , i /--i - t i

l,t_r,.,_ 7311 i_ 5 1.,250I!;t-07;t :_,_l{I;!lf:tO:.l .(),()OOg+O0
() _) 1 ;_(_0t':_0-_ 2,900t!;-01

i,',,' i _,_ /-',',: I _ '.... I , ;'.':,01,;t 0 _ 0, 0001_;t O0 0, 0()01,;t-00
, t_. U l ", )()•1':_0._ i. , O.,COt;;-O:t

l:,'4 i _1, ] __,1 r_ _, 1 , :1()()t,:t I))_ 3, 1_{"t_;t02. 0, O0()t!;t O0
';) ('_ 1 /(/()I,;_.03 !_,(1001,;-{)2

),',.'i_{. 13,1 I _ '., I ,:l!_lOi!:_.O_ 0,()001';-t. 00 O,O001d.tO0
() () I "_ /1,:_():3 1 ,'.,q_!l;;--()]

;,,.,,.'tl / *.',1 _ '., 1 , 500t;;t03 3,_32. l,:t02 0,0001!:t00
() () ', l!)ill,: _LI:_ l ,'/(10ti;-01

4

1',{'_ i ;!,2 _ ', 1,:lO01,:+OY, '_ :_;);:,:'.1!;-t();I0 O001i:-tO0 l_
..) {) I 0()4t,:_1)_ _:.!)00t_;-0l

t,'.,'.:,_I / _.,t, l_ 5 l ,;'.001,:t. 0:_ 0 000l",t00 0 000[';t00
{/ () I /;'_ )t,:_(__. 1 ,100t_;-0].

I,','":._I I',,_., _ _ _:. l..dO0_':tO:_; 0 000I!.;t'00 0 O00f_;tO0

_) 1 i.II),lt,:_03 I .1001_',-01

l,',,,,l{:l. _l;I _ !, 1 .g*t()fi:-t()¢ d 1_t1I,:_.0;', 0 O001!;.tO0

_,v,l{.:m '.f,,i _ ', 1'.1(.)0t,;t03 .1 4_tL1!;.t0'2 0 O00l!;-f()O
_) {.) 1 , ;/!_},;_()3 i , 300V,--OI

i,,/ I:,1: /_(,() _ ', l,/(iOt,;t03 0 O00tMO0 0 000t,;-t. 00
_) ') I . _,_',f';_{)_ :1, _00t!;--0:1

f:,,,,_t,:.: ,'._/1 _ !, _t :'/(.)0t;;t02 0 O00l!:rO0 0 0(.10t;;t00
!) *, ! /(,t,;_/.)3 l 100f,;-01

rut..t,,_ / _!_', _ ! 9 300E;-tO;_ :_ '.)3 2t!:.t ()2 0 ()00I':t00

(j (t 2, 10(/t,',_(.//, :1,:?,_t:ll,;-Ol

¢
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k IW/m It'/ e IJ/kg lt'/ T /lt'/ k IJ/kgl plkg/m'll Thermal Prop,_r(v Data
- .,. , _... : ....

i
r'ubbd "1382, xi 5 '.1,100I?,-t-03 3,532I!',+02 O,O00EtO0

0 ,.'7 2,]00E+03 2,100E-0]

3,081g+02' 2,176[,.',-01 3.732g+02 2,2591!_-01

i:ubbk 7383 n 5 1. 100g-t'03 3 53"'i"0 '_, _ 0 000E-t. 00

0 2 2,1001__]-t-03 fi,900E-0]

3, 0811!;+02 3,0121!',-01 3,732g-t'02 2,720g-01

rubbt: "/386 n 5 :/,000E+02 3,4311{',-t. 02 0,000E-t,00

0 0 2 ],00E+03 4,000g--02

s3,1ff -/401. n 5 2.500E't.02 5,331g+02 0 000E+00

0 0 1 3391{',+03 1,'-I00Z--01

s.i.].t!_: 7402 rt 5 3.000E',+02 5.331.I_3+02 0 000g-t00
0 0 1 339E-t03 8,000B-02

s:_.lmd "141.:1. n 5 1.800g+03 5,881E-t-02 0 000E+00

, 0 0 1 046E+03 ] ,700E-01

s",lrl 7421 n 5:1,300E+03 5 581g+02 0 000E+00

0 0 ] 300E-t-03 1,381E-01

s:L].r:rrl 742 '_,-, n 5 1.300t,_",+03 5 58]E-t-02 0 000E-t-00

I 0 0 1 300t!',+03 3:300t!1-01
o

sm:Lr'h 7423 n 5 1,300g+03 5 58:lE+02 0 000E-t-00
0 0 1 300g+03 7,531g-01

s:l.].l':]. 7424 n 5 1.400E+03 5 581E+02 0 000g+00

0 0 1. 3001_;:+03 2,720E-01

stbrc "/431 n 5 1,000E+03 3 532E.r02 0 000E+00

0 0 .1. 757E+03 2.42"1E-0]

urfmr_ 7441 n 5 1.500E+03 0 000E+00 0 O00g-t.O0
0 0 1 7001,]+03 1.300E'-01

urfma 7442 n 5 1.500E+03 0 O00E-t, O0 0 O00g-tO0

0 0 :l "100E-t. 03 3,800E-0l

b_:to]_ 1501 n 5 2,600E+03 0 0001{;-t.00 0 O00E400

0 0 8 033E-t02 4,954E-0].

"" 5 , 7 "_5(::mb-3 7-)0,. n :1 ,. 1i',+03 0 000F,-t-00 0 000F+00

0 0 1 356t!i-t. 03 2,623t!;-.0]

i
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Thermal Property Data k I W/m K/ c IJ/kg KI T IKI _ IJ/kgl plkg/mJi

emc-4 7503 n 5 ] .590t!1-_03 O.O00V,_-O00.O00E+O0

0 0 1. 1_72r,_+03 2,602g-0]

dat:l> '/504 n 5 I.1_ ' '• 9._t,,+03 0,000t,;+00 O.O00V,+O0

0 0 1.3001;;F03 2,'.;00t!;.-0l

]:.-04] 150b r_ 5 ]..86bt';t-()3 b.53]E+O,} 0.000t!',t. 00

2 9 1.]721!.',._013 4.0001,',-0I

2.98P.E.f 02 ].. ]'/2Ii;t-0] b.!57_lt,;4[)2 ].. 4(54Et 03

2 71c ")J,..E_02 4 000f!;-01 2 ':i': ;_" 2 . 2 9 2 '_ "' . ,22 ,i] . )[,.-C)]........ .._. _!,FO 4 [)46E-01 . . 4 h, 0,_. 3. 8'10t';-01 3 Oli;-t-O 3 '14 C "

3.4"/]t;',_02 3.()2t1I!.',-'01 R.l."_,'"t,,'.t02 3.494t,3-0] 4 .....]131tgt02 _ 30.51",-0]. 5 b _]1i',t02 1.'1001"i;-0:1

] . "7'; )_ti',+ 0 _, 71, /0 ()V,-.01.

hertlO_) ?!:)()f, tl ¢.) l; 8'101,:t03 (). O001!;-tO00. O0()h;tO()'

g () 9. (;2]V,.t. 02 ] . 14_;V,-()l

........'_ ()[tl E t /)Z q t._E] l,;t 02 3.2.3 l V,_ 0'2 9. 1491,I.F02 3.43] t,-0,.." '.1..02 ] l!:,-r03

hem04 ']!.i()] r_ '.) ] .]801!;-l()30.O00I._;;-t:O00.O00h;.t-O0

0 0 ] , 300fi;t. 013 5.3""'"t,"--0].

tTi L r:c" lE)08 n 5 ].. bSOt';-t 03 4 . 082E4.02. 0. 000I!;-t-00

0 () 1 , ]00t:;+03 2.30].t?-01 '

r)

eg0]] ] (:q n 5 ],.//0E-t-03 b.5.31E+02 O.O00E+O0

!0 O ] . ] 1 _ Ii; t 023 4 . 31. 0 tg-- 0 l

e9404 '/'ai0 r_ 5 1.836F;+03 5.531E+02 0.000E+00

6 9 1 004E+03 4 "68E-01• . /'_,

o ]q2l;.;-t-.)_..(° -/ a':_]h,0'- '_ ").... 2 '-" 't02 1.088E4-0.... 2.942E;+02 ].004E;-1.03 3.2.'76Et-02 ]..046E+03........ ) 5.3 t!_- "

3,_.3i{].1).;t052 ], 17.7. t);t03 5).531t!;+02 1.464E403

• . . n 'D •2.1921;;+05_ 4.812h;-01 2 !553E+02 4 548E-0]. 2 942ts.t-0,,. 4.2321_g-01 3.220g-t.02 4.008>;-0i

3.47111.:.t 02 i__. 833I;;-01 ,1.13].E;+02 3. 305E-01 5. 53]t5:+02 1. "100E-()l 6. "131E+02 8. 000E--02

:1,2 13 g . 0 3 8. 000 f_',_-0 ,,,"

pet-ri '151.1 li 5 ] .760E-t"03 4.152E+02 O.O00g+O0

0 0:1..'700E;+03 2.100E-01

l:et:t:-l 751.2, n 5:1..710E+03 4.031E+02 O.O00g+o0

0 0 ]..'300E',-_03 2 858E-01

t:nt: 7!3]?; n 5 ].. 550E+03 3. 540E+02 0. 000E+00

0 0 :/.3721,2-t-03 2.602E-01

hera0]. 75:14 n 5 1.700!,]+03 0.000E+00 0.000E+00

0 ,..r) 9._!°3g_02_,_.. ]..004g+00

- :'_. "19411;-102 ]. [)2]t']-t ()0 4 . 803t':;+02 9. 540E-.0]

I
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k IW/m K/ c IJ/kg K] T IKI _ IJ/kg] _ plkg/m3l Thermal Property Data

hem02 '7515 n 5 1.700E+03 0.000g+00 0.000g+00

2 2 1.046E+03 5.272E-01

3.706E+02 I.I09E+03 4.779E+02 1.025E+03

3.706E+02 5.272E-01 4.779E+02 8.786E-01

tatb 7516 n 5 1.880E+03

8 8 1.047F]+03 7.991E-01

2.931E+02 1.047E+03 3.131E+02 I.I07E+03 3.331E+02 1.159Z+03 3.531E+02 1.248E+03

3.731E_-02 1 3i6E+03 3o931E+02 1.372E+03 4 13iE+02 1.415E+03 4,331E+02 1.470E+03

o 931E+02 7 991E=01 3 131E+02 "7531E-01 3 331E+02 7 280E-01 3 531E+02 "7 155E-01£.. • , , . 0 .

3,731'E+02 6.904E-01 3.931E+02 6.653E-01 4.131E+02 6.276E-01 4.331E+02 5.941E--01

ix04 751"I 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 1,2i3E+03

3.731E+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

3,731E_02 4.017F]-01 3,931E+02 3.933E-01 4.131E+02 3.766E-01 4.331E+02 3.598E-01

ix07 7518 n 5 i 870E+03

8 8 1.049E+03 5 021E-01

2.931E+02 1.049E+03 3 131E+02 I.I04E+03 3.331E+02 1.145E+03 3.531E+02 1.187E+03

3.731E+02 1.236E+03 3 931E+02 1.279E+03 4.131E+02 1.325E+03 4.331E+02 1.373E+03

i 2.931E+02 5.021E-01 3 131E+02 4.728E-01 3.331E+02 4.519E-01 3.531E+02 4.351E-013,731E+02 4 184E-01 3 931E+02 4.017E-01 4.131E+02 3.891E-01 4.331E+02 3.724E-01

ix09 7519 n 5 1.840E+03

8 8 1.056E+03 5.146E-01

2.931E+02 1.056E+03 3.131E+02 I.I08E+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 4.331E+02 1.411E+03

2.931E+02 5.146E-01 3.131E+02 4.895E-01 3.331E+02 4.728E-01 3.531E+02 4.184E-01

3."731[]+02 3.975E-01 3.931E+02 3.891E-01 4.131E+02 3.682E-01 4.331E+02 3.556E-01

i×I0 7520 n 5 1.860E+03

8 8 1.056E+03 5.].46E-01

2.931E+02 1.056E+03 3.131E+02 1 I04E+03 3.331E+02 1.150E+03 3.531E+02 1.197E+03

:_.73]E+02 1.223E+03 3.931E+02 1.296E+03 4.131E+02 1.341E+03 4.331E+02 1.417E+03

2.931E+02 5.146E-01 3.131E+02 4.93"7E-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+00

5 4 8.000E+02 2.500E-02

2.772E+02 7,113E+02 5.561E+02 1.046E+03 8.311E+02 1.197E+03 1.1lIE+03 1.300E+03

2.273E+03 1.300E+03

2.931E+02 2.301E-02 4.832E+02 6.937_<-01 1.228E4-03 2.410E+00 1.428E+03 2.870E+00

t

)
TOPAZ2D 179

3'



I I I . III IIIII _ I I II III __]'_ IIII III III I I IIII IITII --

Thermal Property Data k IW/m KI c IJ/kg KI T IK! _,IJ/kgl plkg/m '_j

rattn 8211 n 5 1,500E+04 0.000E+00 0 000E+00

0 0 5 397E+02 4.000E+00

litbe 8216 n 5 2,137E+03 1 203E+03 0 000E+00

0 0 I 130E+03 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

co1:kg 8514 n 5 1.500E+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 008E+03 4,477E-02

baJ.sl 8516 n 5 i,300E+02 0 000E+00 0,000E+00
0 0 2 301E+03 5,021E-02

bal.s2 85:1.7 n 5 3.200E+02 0.000E_00 0.000E+00

0 0 2 301E+03 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 5.400E+02 0.000E+00 0,000E+00
0 0 2 301E+03 1,297E-01

maple 8522 n 5 7,100E+02 0,000E+00 0.000E+00

0 0 2,301E+03 1,757E-01

oakhd 8524 n 5 8.250E+02 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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k IWlm KI c IJIkg K/ ' 7'IKI _ HIk_ plkg/m_ Thermal Proper_ Dam

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

pinew 8529 n 5 5,500E+02 0.000E+00 0.000E+00

0 0 2.301E+03 3,431E-01

teak 8530 n 5 6,400E+02 0.000E+00 0.000E+00

0 0 2 301E+03 1,715E-01

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 0o000E+00
0 0 2.301E+03 1.297E-01
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'6 Units, Constants, and Conversion Factors

I Ilil II I I I I I IIIII II I I III fill I III Ii I I i

• ....... r, _ ' "" J' ' ' i" '

TABLE 4 Any consistent set of units can be used.

Quantitly Units

temperature K K R

length m cna ft

time s s hr

density kg/m 3 g/cre 3 lb/fl 3specific heat J/kg K cal/g K Btu/lb'R

thermal conductivity W/m K cal/s cm K Btu/ht ft R

thermal generation W/m 3 cal/_ cm 3 Btu/hr ft 3

heat flux W/m 2 cal/s cm 2 Btu/br ft2

latent heat J/kg cal/g Btu/lh

thermal conductance W/m 2 K c',d/s cm 2 K Btu/hr ft 2 R

contact resistance m2 K/W s cm 2 K/cal hr ft2 R/Btu

TABLE 5 Gas constant and Stefan.Boltzman constant

gas constant 8.314e+03 J/(kg mole) K

1.987e+00 Btu/(ib mole) R

1.987e+00 cal/ (g mole) K

Stefan-Boltzman 5.670e-08 W/m 2 K4

1.712e-09 Btu/ht ft2 R4

1.355e-12 cal/s cm2 K'I
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Units, Constants, and Conversion Factors

i

TABLE 6 Conversion factors
. . ,_,. _=

temperature 1 R ._:],'[!:_,:/'

K 04.273:i5' "

length 1 m = 3,281 ft

1 cm= 0,3937 in

lliass 1 kg = 2,205 Ib

density 1 kg/m 3 = 0,06243 lb/ft 3

" 1g/cre 3 = 0,03613 lh/in 3

heat 1 J = 9,478e-04 Btu

I cal = 3,966e-03 Btu

1 cal=4,184J

heat rate 1 W : I J/s

1 W = 3,412 Btl_lr

1 cal/s : 14,28 Btu/ht

I cal/s = 4,184 W

specilic heat J/kg K = 2,388e.O4 Btu/lb R -

cal/g K : 1 Btu/lb R i
'I

cal/g K : 4184. J/kg K

thermal cemductivity W/m K = 0.5778 Btu/ht ft R

calls cna K = 241.8 Bttt/hr ft R

cal/s cm K :: 418.4 W/m K

thcmal Feneration W/n13 = 0,09660Btu/br ft 3

cal/s cm 3 _=,1.042e+05 Btu/br ft 3

calls cm 3 = 4,184e+O6 W/m 3

heat flux W/m2 .-=0.3171) Btu/hr ft2

1cal/s cm 2 :: 1,326e+O4 Btu/ht ft 2

1cal/s cm 2 :: 4,184e+04 W/m 2

ff_enmd conductance I W/m2 K :: 0.1761 Btuhlr ft_'R

1cal/s cm 2 K : 7368. Btu/br ft2 R I
,

1cal/s crn2 K = 4.184e+04 W/m 2 K

latent heat 1 J/kg : 4,298e-04 Btu/lb

1cal/g : 1,799 Btu/lb :,

1cal/g = 4,184e+03 J/kg

(
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TABLE 7 Chemical Kinetic Data [141

explosive TATB TNT LX-10

Q l (cal/g) -50. -30, -100.

In Z1 29.5 35,0 38,3

E1(kcal/m) 42,0 44,0 46,0

Q2(cal/g) 900, 900, 300,

In 7.,z 45,0 26,0 45,1

E2 (kcal/m) 60,0 34,5 52.7

Q3(cal/g) 950, 930, 1200,

In 7,3 45,0 26,2 28,1

E3(kcal/m) 54,0 33,5 34,0

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

q = N_QIZ le-_'_,/(tc'13+ NaN_Q2Z2e-eJ (tc't)+ Nt_Q3Zae-E_/(tc't3

i
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