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Organic Liquids having a Mineral Oil Base
AVIA Thermofluid A

ade Name:
hemical Structure:
lanufacturer:

tial Boiling Point 1,01325 bar: 280 °C n. DIN 51356

>w Point: <-60°C n. DIN ISO 3016
aximum Application Values:

ax. permissible Flow Temp.: 250 °C
ax. permissible Film Temp.: 280 °C
inimum Application Values:

ling and Startup at < 300 mm¥s: -25°C
Jeration at <5 mm?s: 55 °C

Iditional Physical Substancer Properties:
slor Number: L 05 (-} n. DIN ISO 2049
olecular Weight: 225 (-}

AVIA Thermofluid A (ehem. AVILUB C-3826)
paraff., naphthen. und aromatische CH-Verbindung
AVIA Mineral6l-AG

Additional Substance Properties:

Flash Point: 140 °C n. DIN 51758
Ignition Temperature: 330 °C n. DIN 51794
Neutralization Number: < 0,06 mg KOH/g n. DIN 51558 T1
Asphaltenes: < 0,05 Mass.-% n. DIN 51595
Coke Residue: < 0,02 Mass.-% n. DIN 51551
Ash Value: < 0,01 Mass.-% n.DINEN 7

Maximum Water uptake: < 0,1 Mass.-%
Sulphur Value: 0,08 Mass.-%
Corrosion Value

for Copper: 1-100 A3 {-}

Additional Properties:

n. DIN ISO 3733
n. DIN 51400 T6

n. DIN 51758

irface Tension: 30 - 103 N/m bei 20 °C
secific Electr. Resistance at: 1,0 - 10 Q cm bei 25 °C
ilorific Value: 42240 kJ/kg n. DIN 5499
ManS?:cl::u?:rl’)sStSZ:: fv:?}? e“rt;ﬁzrke d Calculated from the Basic Substance Properties
Temperatur Density | True Specific| Kinematic Thermal Vapor Vol. Spec. Specific Dynamic Temperature | Volum, Exp. Prandtl-
Heat Capacity| Viscosity | Conductivity | Pressure Heat Capac. | Enthalpy Viscosity Conductivity | Coefficient Number

°C kg/m? kJ/(kg - K} mm?s Wilm - K} mbar kJim® - K) kJikg mPa- s mm?ls 1K -

~60

-40
' .20 9215 1,71 255 0,133 1564,7 ~34,8 233,3 8,50E-02 | 6,56E-04 2999,9
* [] 903 1,78 47 0,131 1607,1 0,0 42,4 8,15E-02 | 6,64E-04 576,7
" 20 891 1,85 18 0,130 1648, 4 36,3 16,0 7,89E-02 | 6,73E-04 228,2
' 40 879 1,92 8,2 0,129 1687,7 24,0 7,2 7,64E-02 | 6,83E-~04 107,3
* 6o 867 1,99 4,7 0,128 9, 1725,1 13,1 4,1 7,42E-02 | 6,92E-04 63,4
“ 80 855 2,06 3,1 0,126 a, 1761,1 153,7 2,7 7,15E-02 7,02E~04 43,3
* 100 843 2,14 2,2 0,125 2 1804,0 195,8 1,9 6,93E-02 7.128-04 1,8
* 120 811 2,21 1,6 0,124 5 1836,5 239,2 1,3 6,75E-02 7,22E-04 23,7
* 140 819 2,28 1,3 0,122 n 1867,3 284,1 1,06 6,53E-02 | 7,33E-04 19,9
* 160 808 2,35 1,01 0,121 2 1898,8 320,4 0,83 6,378-02 | 7,14E-04 16,2
* 180 196 2,43 0,90 0,120 45 1924,2 78,2 0,72 6,208-02 7,46E-04 14,5
* 200 784 2,50 0,75 0,118 15 1960,0 427,4 0,59 6,02E-02 | 7,58E-04 12,5
* 220 772 2,57 0,65 0,117 140 1984,0 478,0 0,50 5,90E-02 | 7,71E=-04 1n,o0
* 240 760 2,64 0,56 0,115 250 2006,4 530,1 0,43 5,73E-02 | 7,83E-04 9,8
* 260 748 2,71 0,50 0,114 a7e 2027,1 583,6 0,37 5,62E-02 | 7,97E-04 8,9
* 280 736 2,78 0,45 0,112 110 2046,1 618,6 0,313 5,47E-02 | 8,10B-04 8,2
* age 724 2,86 0,40 0,111 as0 2070,6 695,0 0,29 5,36E-02 | 8,24E-04 7,5

320

40

360

330

400

420

440

460
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Organic Liquids having a Mineral Oil Base
AVIA Thermofluid B

Trade Name:
Chemical Structure:

Manufacturer: AVIA Mineral6l-AG
Initial Boiling Point at 1,01325 bar: > 360 °C

n. DIN 51356

Flow Point -16°C n. DIN ISO 3016
Maximum Application Values:

Max. permissible Flow Temp.; 310°C
Max. permissible Film Temp.: 340 °C
Minimum Application Values:

Filling and Startup at < 300 mm?¥s: -1°C
Operation at <5 mm¥s: 98 °C

Additional Physical Substancer Properties:
Color Number: 0,5

(=) n. DIN ISO 2048

AVIA Thermofluid A (ehem. AVILUB C-3824)
paraff., naphthen. und aromatische CH-Verbindung

Additional Substance Properties:

Flash Point: 205 °C n. DIN 517!
Ignition Temperature: 340 °C n. DIN 517!
Neutralization Number: < 0,05 mg KOH/g n. DIN 515581
Asphaltenes: < 0,06 Mass.-% n. DIN 515¢
Coke Residue: < 0,02 Mass.-% n. DIN 515!
Ash Value: < 0,01 Mass.-% n. DIN EN
Maximum Water uptake: < 0,1 Mass.-% n. DIN [SO 37:
Sulphur Value: 012 Mass.-% n. DIN 514001
Corrosion Value

for Copper: 1-100 A3 (-} n. DIN 517¢

Additional Properties:

Molecular Weight: 395 =)
Surface Tension: 30 - 103 N/m bei 20 °C
Specific Electr. Resistance at: 1,0 - 10 Q cm bei 25°C
Calorific Value: kJ/kg n. DIN 5499
Mangf:é:u?:r?sstgr:t:: rvrifﬁe:t:;ked Calculated from the Basic Substance Properties
Temperature Density | True Specific| Kinematic Thermal Vapor Vol. Spec. Specific Dynamic Temperature | Volum. Exp. Prandtl-
Heat Capacity| Viscosity |Conductivity | Pressure |Heat Capacity| Enthalpy Viscosity | Conductivity | Coefficient Number
°C kg/m? kJitkg - K mms Wilm - K} mbar kdH{m? - K) kJlkg mPa s mm?js 1K -
-60
-40
-20
° o 8715 1,81 295 0,135 1583,8 0,0 258,1 8,52£-02 | 6,86E-04 1460,8
* 20 6 1,88 7 0,134 1622,4 36.9 67,3 8,262-02 | 6,95E-04 944,4
LY ss0 1,95 29 0,133 1657,5 75,3 24,7 8,022-02 | 7,65E-04 61,4
T [+1} 2,03 1 0,131 1701,1 11s,2 10,9 7,70E-02 | 7,46E-04 168,8
‘s 826 2,10 ? 0,130 1734,6 156,5 5,8 7,49£-02 | 7,47E-04 93,4
“ 100 t1s 2.17 H 0,128 1768,6 199,2 4.1 7,242-02 | 7,36Z-04 69,1
‘120 0 2,25 3,3 0,127 0,1 | 1s06,8 243,4 2,7 7,03E-02 | 7,47Z-04 47,0
* 10 791 2,32 2,5 0,125 9,3 | 1835,1 289,1 2,0 €,812-02 | 7,56E-04 36,7
“ 160 779 2,39 1.9 0,124 0.8 18618 136,2 1,5 6,66E-02 |+ 7,70E-04 28,5
Y 1ee 767 2,41 1,6 9,123 2,2 1894,5 84,8 1,2 6,492-02 | 7,82E-04 24,6
* 200 755 2,54 L3 0,121 s 1917,7 434,8 0,98 | 6,312-02 | 7,958-04 20,6
° 220 743 2,61 L1 0,120 12 1939,2 486,3 0,82 | 6,192-02 | s,08E-04 17,8
* 240 731 2,68 0,93 0,118 22 1959,1 538,2 0,68 | 6,02£-02 | 8,21E~04 15,4
* 260 719 2,76 [ 33 0,117 18 3984,4 593,6 0,58 | 5,90E-02 | §,34E-04 13,7
‘200 707 2,83 0,71 9,115 80 2000,8 €49,5 0,50 | 5,752-02 | 8,49%-04 12,4
“ 100 (313 2,90 9,63 0,114 100 201%,5 706,8 0,44 | 5,66x-02 | 8,63E-04 1.1
" 32 683 2,97 9,57 0,112 17s 2028,5 765,6 0.3% | 5,52E-02 | 8,78E-04 10.3
* 40 (133 1,08 a,51 0,111 268 2046,6 2s,e 6,34 | 5,428-02 | §,94%-04 9.4
360
180
400
420
440
460
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Organic Liquids having a Mineral Oil Base
BP Transcal LT

-ade Name: BP Transcal LT
themical Structure: Mineraldl, naphthenbasisch
lanufacturer: BP Oiltech GmbH
itial Boiling Point at 1,01325 bar: 290 °C Additional Substance Properties:

DIN 51356 Flash Point: 155 °C n. DIN ISO 2592
ow Point <~-5b4°C n. DIN ISO 3016 Ignition Temperature: 240 °C n. DIN 51794
taxi ication V. . Neutralization Number: < 0,01 mg KOH/g n.DIN 51558 T1
aximum Ap_phcaFtlon Talues: 260 °C Asphaltenes: - Mass.-% n. DIN 51595
ax. permissible Flow Temp.: 6! o Coke Residue: < 0,01 Mass.-% n. DIN 51551
lax. permissible Film Temp.: 280 °C Ash Value: <001 Mass.-% n. DINEN 7
linimum Application Values: Maximum Water uptake: < 0,1 Mass.-% n. DIN ISO 3733
lling and Startup at < 300 mm?s: —20°C Squhu_rVaIue: 0,03 Mass.-% n. DIN 51400T6
peration at <5 mm¥s: 70 °C Corrosion Value

for Copper: 1-100 A3 (-} n. DIN 51759
dditional Physical Substancer Properties: . .
olor Number: 1,0 {-) n. DIN 1SO 2049 Additional Properties:
lolecular Weight: 300 =)
urface Tension: 35 10 N/m bei 20 °C
pecific Electr. Resistance at: 2,3 - 10° Q cm bei 25 °C
alorific Value: 42400 kJ/kg n. DIN 5499

Basic Substance Properties
Manufacturer’s Data with * marked

Calculated from the Basic Substance Properties

Temperatur Density | True Specific| Kinematic Thermal Vapor Vol. Spec. Specific Dynamic Temperature | Volum. Exp. Prandtl-
Heat Capacity| Viscosity | Conductivity | Pressure Heat Capac. | Enthalpy Viscosity Conductivity | Coefficient Number
°C kgfm® kJitkg - K} mm?ls Witm - K) mbar kJ){m? - K) kJikg mPa-s mm2(s 1K -
~60
-40
‘.20 900 1,80 300 0,136 1620,0 -16,9 270 8,40E-02 | 6,66E-04 3573,s
* ° [T 1,90 ss 0,135 1687,2 0,0 48,8 §,00E-02 | 6,76E-04 687,4
* 20 876 1,95 19,2 0,133 1708,2 38,3 16,8 7,79E-02 | 6,858-04 46,6
Y e 864 2,02 9,0 0,132 1745,3 77.9 7.8 7,56E-02 | 6,498~04 19,0
* e0 852 2,08 5,1 0,131 0,1 1772,2 118,9 “4 7,39E-02 | 7,04%-04 65,0
‘80 840 2,15 2,3 0,130 0,3 1806,0 161,2 2,8 7,20E-02 | 7,14E-04 45,8
* 100 828 2,22 2,2 0,128 1 1838,2 20s,0 1,8 6,962-02 | 7,25E-04 31,6
" 120 816 2,28 1,6 0,127 3 1860,5 50,0 1.3 6,83E-02 | 7,352-04 23,4
‘e 804 2,35 1.3 0,126 6 18894 296,5 1,05 | 6,672-02 | 7.46E-04 19,5
* 160 792 2,42 1.0 0,124 12 1916,6 344,3 0,79 6,472-02 | 7,58E-04 15,5
AETY) 780 2,49 0.83 0,123 25 1942,2 393,s 0,65 | 6,338-02 | 7,69E-04 1.1
* 200 768 2,56 0,75 0,122 4s 1966,1 44,0 0,38 6,212-02 | 7,81E-04 12,1
4 220 756 2,03 0,63 0,120 90 1988,3 493,9 0,48 | 6,04E-02 | 7,94E-04 10,4
Y 240 744 2,70 0,55 0,119 160 2008,8 549,2 0,41 | 5,92E-02 | 8,06E-04 9.3
* 260 732 2,77 0,49 0,118 280 2027,6 603,08 0,36 | 5,82E-02 | 8,20E-04 8,4
* 200 720 2,84 0,45 0,117 420 20448 659,8 0,32 $,728-02 | 8,33E-04 7.9
100
320
340
160
180
400
420
440
460
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Organic Liquids having a Mineral Oil Base
BP Transcal N

Trade Name: BP Transcal N

Chemical Structure:

Manufacturer: BP Qiltech GmbH
Initial Boiling Point at 1,01325 bar: 365 °C

n. DIN 51356

Flow Point -15°C n. DIN ISO 3016
Maximum Application Values:

Max. permissible Flow Temp.: 320°C
Max. permissible Film Temp.: 340 °C
Minimum Application Values:

Filling and Startup at < 300 mm?¥s: -0°C
Operation at < 5 mm?s: 100 °C

Additional Physical Substancer Properties:
Color Number: 0,5 {-) n. DIN 1SO 2049
Molecular Weight: 400 )

Mineraldl, paraffinbasisch

Additional Substance Properties:

Flash Point: 225°C n. DIN 517¢
Ignition Temperature: 340 °C n. DIN 517¢
Neutralization Number: < 0,01 mg KOH/g n. DIN 515681
Asphaltenes: - Mass.-% n. DIN 515¢
Coke Residue: < 0,01 Mass.-% n. DIN 515¢
Ash Value: < 0,01 Mass.-% n.DIN EN
Maximum Water uptake: < 0,1 Mass.-% n. DIN ISO 37:
Suiphur Value: 0,03 Mass.-% n. DIN 514001
Corrosion Value

for Copper: 1-100 A3 (-) n. DIN 517¢
Additional Properties:

Surface Tension: 35 - 10 N/m bei 20 °C
Specific Electr. Resistance at: 6,0 - 108 Q cm bei 25°C
Calorific Value: 42240 kd/kg n. DIN 5499
Mam?i?aséiu?:r?:tlgg(t:ae \';I:r?e“rtﬁzrked Calculated from the Basic Substance Properties
Temperature Density | True Specific| Kinematic Thermal Vapor Vol. Spec. Specific Dynamic Temperature | Volum. Exp. Prandtl-
Heat Capacity| Viscosity |Conductivity | Pressure Heat Capacity| Enthalpy Viscosity Conductivity | Coefficient Number
°C kgim® kJitkg - K) mm?fs Wi(m - K} mbar kJf(m? - K} kJikg mPa - s mm?s 1/Kg -
-60
~40
-20
* 0 889 1,95 10 0,135 1733,6 0,0 275,6 7,792-02 | 17,31E-04 1980,7
* 20 876 2,00 85 0,133 1752,0 39,3 74,5 7,59E-02 | 7,42E~04 1119,7
Y 863 2,07 1 0,132 1786,4 80,0 26,8 7,39£-02 | 7,53E-04 419,5
‘6o 850 2,13 15 0,131 1810,5 122,0 12,8 7,24E-02 | 7,65E-04 207,3
“ s 8317 2,20 [] 0,130 1841,4 165,5 6,7 7,062-02 | 7,77E-04 113,3
* 100 824 2,27 5,2 0,128 1870,5 210,3 4.3 6,842-02 | 7,89E-04 76,0
* 120 s 2,34 1,5 0,127 1897,7 256,5 2,8 6,69€-02 | 8,01E-04 52,3
" 140 797 2,41 2,5 0,126 0,1 | 1920,8 304.1 2.0 6,56K-02 | 8,26E-04 18,1
* 160 784 2,48 1,95 0,125 0,4 19443 353,1 1,5 6,43E-02 | 8,38E-04 30,3
" 180 771 2,55 1,55 0,124 1,2 1966,1 403,s 1,2 6,11E-02 | 8,51E-04 24,6
* 200 158 2,62 1,18 0,122 3 1996,0 455,2 0,95 6,142-02 | 8,65E-04 20,4
* 220 745 2,69 1,05 0,121 6 2004.1 508,3 0,78 6,04K-02 | 8,79E-04 17,4,
* 240 732 2,76 0,90 0,120 12 2020,3 562,9 0,66 5,94E-02 | 8,94E-04 15,2
* 260 719 2,83 0,78 0,119 22 2034.8 618,8 0,56 $,85E-02 | 9,10E-04 13,3
* 200 706 2,90 0,70 0,118 40 2047,4 676,0 0,49 $,76E-02 | 9,26E-04 12,2
" 300 693 2,97 0,62 0,116 80 2058,2 734,7 0,43 $,64E-02 | 9,43E~04 11,0
* 320 680 3,04 0,56 0,115 130 2067,2 794,8 9,38 S,S6E-02 | 9,61E-04 10,1
* 240 667 3,11 0,52 0,114 200 2074.4 856,2 0,35 5,50K-02 | 9,79E-04 9,5
260
180
400
az0
440
460
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Organic Liquids having a Mineral Oil Base

Deacal A12
-ade Name: Deacal A12
hemical Structure: Mineraldl, paraffinbasisch
lanufacturer: DEA Mineraldl AG
itial Boiling Point at 1,01325 bar: 290 °C Additional Substance Properties:
DIN 51356 Flash Point: > 100 °C n. DIN I1SO 2592
ow Point <-36°C n. DIN ISO 3016 Ignition Temperature: °C n. DIN 51794
Vo o i Neutralization Number: < 0,015 mg KOH/g n. DIN 51558 T1
'aximum Application Values: . Asphaltenes: Mass.-% n. DIN 51595
ax. permissible Flow Temp.: 250 oC Coke Residue: < 0,15 Mass.-% n. DIN 51551
ax. permissible Film Temp.: 270 °C Ash Value: Mass.-% n.DIN EN 7
linimum Application Values: Maximum Water uptake: Mass.-% n. DIN I1SQ 3733
lling and Startup at <300 mm?s: -10°C Sulphur Value: Mass.-% n. DIN 51400 T6
peration at <5 mm¥s: 80 °C Corrosion Value
for Copper: -) n. DIN 51759
dditional Physical Substancer Properties: . i
olor Number: <15 {-} n. DIN ISO 2049 Additional Properties:
lolecular Weight: -)
urface Tension: N/m bei °C
pecific Electr. Resistance at: Q cm bei °C
alorific Value: kJ/kg n. DIN 51900
Basic Substance Properties . .
Manufacturer’s Data with * marked Calculated from the Basic Substance Properties
Temperatur Density | True Specific| Kinematic Thermal Vapor Vol. Spec. Specific Dynamic Temperature | Volum. Exp. Prandtl-
Heat Capacity| Viscosity |Conductivity | Pressure Heat Capac. | Enthalpy Viscosity Conductivity | Coefficient Number
°C kgfm? kJitkg - K) mm?fs Witm - K) mbar kdfm? - K) kdtkg mPa-s mm?s 1K -
-60
-40
-20
¢ ° 882 1,78 82,6 0,135 1543,5 0,0 72,9 8,758-02 | 7,317E-04 944,4
‘20 869 1,81 27,2 0,134 1590,3 15,8 21,6 8,43E-02 | 7,48E-04 122,8
' 40 856 1,90 12,0 0,111 1626,4 73,1 10,3 8,18E-02 | 7,59E-04 146,7
60 843 1,97 6.4 0,131 1660,7 11,8 5,4 7,892-02 | 7,718-04 81,1
80 a30 2,05 3,9 0,130 1701,s 152,0 3,2 7,64E-02 | 7,83E-04 51,0
* 100 a7 2,12 2,8 0,128 1732,0 193,7 2,3 7,39E~02 | 7,96E-04 17,9
120 804 2,19 1,9 0,127 1760,8 236,8 1,5 7,21E-02 | 8,08E-04 26,3
140 791 2,27 1,4 0,125 1795,6 281,3 1,1 6,96E-02 | 8,22E-04 20,1
160 778 2,34 1,1 0,124 1820,5 327,4 0,86 6,812-02 | 8,35E-04 16,2
180 765 2,41 0,9 0,122 1843,7 374,9 0,69 6,62E-02 | 8,50E-04 13,6
* 200 752 2,48 0,8 0,121 1865,0 423,8 0,60 6,498-02 | 8,64E-04 12,1
220 738 2,56 0,65 9,120 1891,8 474,2 0,48 6,34£~02 | 8,80E-04 10,1
240 726 2,63 0,56 0,118 1909,4 526,1 0,41 | 6,18E-02 | 8,95E-04 9,1
260 73 2,70 0,5 0,117 1825,1 579,4 0,36 6,08E-02 | 9,12E-04 8,2
280 700 2,78 0,44 0,115 1946,0 634,2 9,31 $,91E-02 | 9,29E-04 7.5
* 300 687 2,85 0,4 0,114 1958,0 690,5 0,27 5,8022-02 | 9,46E-04 6,9
320
340
380
8o
400
420
440
460
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Organic Liguids having a Mineral Oil Base

Deacal 32
Trade Name: Deacal 32
Chemical Structure: Mineraldl, paraffinbasisch
Manufacturer: DEA Mineralol AG
Initial Boiling Point at 1,01325 bar: 340 °C Additional Substance Properties:
n. DIN 51356 Flash Point: >200°C n. DIN ISO 259
Flow Point <—24°C n. DIN ISO 3016 Ignition Temperature: °C n. DIN 5179
Maxi Application Values: Neutralization Number: <0,2 mg KOH/g n. DIN 51558 T
Maxrmum. pf;llcaFllon Ta ues: 270 C Asphaltenes: - Mass.-% n. DIN 5159
Max' perm!ss!b'e F_IL)WTemp:. 260 G Coke Residue: <0,3 Mass.-% n. DIN 5155
ax. permissible Fiim femp.: Ash Value: < 0,003 Mass.-% n. DIN EN
Minimum Application Values: Maximum Water uptake: < 0,01 Mass.-% n. DIN ISO 373
Filling and Startup at < 300 mmtfs: 0°C Sulphur Value: 01 Mass.-% n. DIN 51400 T
Operation at < 5 mm?s: 100 °C Corrosion Value
for Copper: 1) n. DIN 5175
Additional Physical Substancer Properties: . .
Color Number: <10 {-) n. DIN 1SO 2049 Additional Properties:
Molecular Weight: -)
Surface Tension: N/m bei °C
Specific Electr. Resistance at: Qcm bel °C
Calorific Value: kJ/kg n. DIN 51900
Basic Substance Properties . .
Manufacturer's Data with * marked Calculated from the Basic Substance Properties
Temperature Density | True Specific| Kinematic | Thermal Vapor Vol. Spec. Specific Dynamic Temperature | Volum. Exp. Prandtl-
Heat Capacity| Viscosity |Conductivity | Pressure Heat Capacity| Enthalpy Viscosity Conductivity | Coefficient Number
°C kgim® kJikg - K} mm?/s Wiim - K} mbar kdfim® - K) kJikg mPa s mm¥s 1K -
-60
-40
-20
. ° 887 1,78 310 0,115 1578,9 0,0 275,0 8,S5E-02 | 7,33E-04 3615,5
* 20 874 1,86 84 0,133 1625,6 36,4 73,4 8,18E-02 | 7,44E-04 | 1026,7
Y e 861 1,91 32 0,132 1661,7 74,2 27,6 7,94E-02 | 7,SSE-04 402,8
60 848 2,00 15 0,131 1696,0 113,6 12,7 7,72E-02 | 7,66E-04 194,2
80 83s 2,08 8,5 0,129 1736,8 154,4 7,1 7,43E-02 | 7,78E-04 114,4
* 100 822 2,15 5,6 0,128 1767,3 196,7 4,6 7,24E-02 | 7,91E-04 77,3
120 809 2,22 1,5 0,126 1796,0 240,4 2,8 7,02E-02 | 8,03E-04 49,9
140 796 2,30 2,5 0,125 0,1 | 1e30,8 285,6 2,0 6,83E-02 | 8,172-04 36,6
160 783 2,37 1,9 0,123 0,4 1855,7 132,4 1,5 6,63E-02 | 8,30E-04 28,7
180 770 2,45 1,5 0,122 0,9 1886,5 380,5 1,2 6,472-02 | 8,44E-04 23,2
* 200 757 2,52 1,2 0,120 2,2 1907,6 430,2 9,91 | 6,298-02 | 8,59E-04 19,1
220 744 2,59 0,99 0,119 5,1 | 1927,0 481,13 0,74 6,18E-02 | 8,74E-04 16,0
240 731 2,67 0,84 0,117 10,9 | 19s1,8 $34,0 0,61 | 5,99E-02 | 8,89E-04 1,0
260 718 2,74 0,72 0,116 22,3 1967,3 588,0 0,52 $,90E-02 | 9,0SE-04 12,2
280 705 2,82 0,63 0,114 43,4 1988,1 641,6 0,44 5,73E-02 | 9,22E-04 11,0
* 300 692 2,89 0,56 0,113 81,2 1999,9 700,7 0,39 5,65E-02 | 9,39E-04 9,9
320
340
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400
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ppendix: Properties of Organic Heat Carriers 603
Organic Liquids having a Mineral Oil Base
Deacal 46
-ade Name: Deacal 46
‘hemical Structure: Mineraldl, paraffinbasisch
lanufacturer: DEA Mineraldl AG
itial Boiling Point at 1,01325 bar: 270°C Additional Substance Properties:
DIN 51356 Flash Point: > 200 °C n. DIN ISO 2593
ow Point <—-24°C n. DIN ISO 3016 Ignition Temperature: °C n. DIN 51794
. ication Values: Neutralization Number: < 0,2 mg KOH/g n. DIN 515658 T1
laximum pr.phcat:an a ues: 280 ° Asphaltenes: - Mass.-% n. DIN 51585
lax. permissible F!°WTTemP;- e g Coke Residue: Mass.-% n. DIN 51551
lax. permissible Film Temp.: Ash Value: < 0,003 Mass.-% n.DINEN 7
linimum Application Values: Maximum Water uptake: < 0,01 Mass.-% n. DIN ISO 3733
lling and Startup at < 300 mm¥s: 0°C SulphurValue: <01 Mass.-% n.DIN 51400 T6
peration at <5 mm?s: 100 °C Corrosion Value
for Copper: 1 (=) n. DIN 51759
dditional Physical Substancer Properties: » .
olor Number: <15 {~) n. DIN 1SO 2049 Additional Properties:
Iolecular Weight: =)
urface Tension: N/m bei °C
pecific Electr. Resistance at: Qcem bei °C

alorific Value:

kJ/kg n. DIN 51800

Basic Substance Properties
Manufacturer’s Data with * marked

Calculated from the Basic Substance Properties

Temperatur Density | True Specific| Kinematic Thermal Vapor Vol. Spec. Specific Dynamic Temperature | Volum. Exp. Prandt)-
Heat Capacity| Viscosity |Conductivity | Pressure Heat Capac. | Enthalpy Viscosity Conductivity | Coefficient Number
°g kgim? kJitkg - K) mm?fs Wim- K mbar kJi{m? - K) kJlkg mPa-s mm?s 1K -
-60 |
-40
-20
] 885 1,80 604 0,133 1593,0 0,0 534,5 8,35E-02 | 7,34E-04 | 7234,4
* 20 872 1,87 134 0,132 1630.6 36,7 116,9 8,09E-02 | 7,4SE-04 | 1655,4
oo 860 1,94 16 0,131 1668,4 74,8 39,6 7,852-02 | 6,98E-04 585,9
60 847 2,00 21 0,129 1702,5 114,3 17,8 7,58E-02 | 7,38E-04 217,2
80 a3s 2,09 11 0,128 174s,2 155,3 9,2 7.,338-02 | 7,39E-04 150,0
* 100 822 2,16 6,8 0,126 1775,5 197,8 5,6 7,10E-02 | 7,60E-04 95,8
120 810 2,23 4,6 0,125 1006,3 241,6 3,7 6,92E-02 | 7,65E~04 66,5
140 797 2,30 3,3 0,123 0,1 | 1833,1 2687,0 2,6 6,71E-02 | 7,84E-04 49,2
160 785 2,37 2,5 0,122 0,2 1860,5 333,7 2,0 6,56E-02 | 7,928-04 18,1
180 772 2,45 1,9 0,121 0,6 1891,4 381,9 1,5 6,40E-02 | 8,10E-04 29,7
* 200 759 2,52 1,6 0,119 1,5 | 1912,7 431,6 1,2 6,22E-02 | 8,27E-04 25,7
220 47 2,59 1,3 0,118 3,4 | 1924,7 482,7 0,97 6,10E-02 | 8,37E-04 21,3
240 735 2,66 1,1 0,116 7,4 | 1955,1 53s,3 0,81 | 5,93E-02 | 8,47E-04 18,5
260 722 2,74 0,96 0,115 15,4 1978,3 589,2 0,69 5,81E-02 | 8,66E-04 16,5
280 709 2,81 0,84 0,113 30,3 1992,3 644,7 0,60 S,67E-02 | 8,84E-04 14,8
* 300 697 2,88 0,75 0,112 57,4 | 2007,4 01,6 0,52 5,58E-02 | 8,97E-04 13,4
aze
340
160
180
400
420
440
460




604 Appendix: Properties of Organic Heat Carrier

Organic Liquids having a Mineral Oil Base
ESSO Thermaldél S

Trade Name: Thermaldl S
Chemical Structure: Mineraldl
Manufacturer: ESSO AG
Initial Boiling Point at 1,01325 bar: 278 °C Additional Substance Properties:
n. DIN 51356 Flash Point: 146 °C n. DIN 259
Flow Point -48°C n. DIN ISO 3016 Ignition Temperature: 340 °C n. DIN 5179
3 ication Values: Neutralization Number: < 0,03 mg KOH/g n.DIN 51558 T
Maximum APPb/’Ca“O" Ta ues: 240 °C Asphaltenes: < 0,05 Mass.-% n. DIN 5159
Max. permissible F!°WTemP-_- o Coke Residue: < 0,05 Mass.-% n. DIN 5155
Max. permissible Film Temp.: 0 Ash Value: <0,03 Mass.-% n. DIN EN
Minimum Application Values: Maximum Water uptake: < 0,1 Mass.-% n. DIN ISQ 373
Filling and Startup at < 300 mm¥s: _25°C Sulphu_rVaIue: 0,2 Mass.-% n. DIN 51400 T¢
Operation at <5 mm?s: 58 °C Corrosion Value
for Copper: 1-100 A3 () n. DIN 5175¢
Additional Physical Substancer Properties: . X
Color Number: 0,5 {(-) n. DIN I1SO 2049 Additional Properties:
Molecular Weight: -
Surface Tension: N/m bei °C
Specific Electr. Resistance at: Qcm bei °C
Calorific Value: kJ/kg n. DIN 5499
Basic Substance Properties . .
Manufacturer’s Data with * marked Calculated from the Basic Substance Properties
Temperature Density | True Specific| Kinematic Thermal Vapor Vol. Spec. Specific Dynamic Tempecature | Volum. Exp. Prandtl-
Heat Capacity| Viscosity |Conductivity | Pressure Heat Capacity| Enthalpy Viscosity Conductivity | Coefficient Number
°C kgim? kJitkg - K} mm?s Witm - K) mbar kJfim? - K} kJikg mPa - s (s 1K -
-60
] ]
-40 911 1,65 1510 0,136 1501,2 -69,0 1375,6 9,05E-02 | 6,77E-D4 | 166239,4
* -20 299 1,73 189 0,135 1555, -35,2 169,9 8,68E-02 | 6,95E-04 2177,4
‘ ° 206 1.80 46,6 0,114 1594,8 0,0 41,13 8,40E-02 | 6,77E-04 554,6
KL a74 1,87 17.3 0,132 1634,4 36,7 15,1 8,00E-02 | 6,86E-04 214,2
" 4o 861 1,94 8,4 0,131 1670,3 74.8 7,2 7,84E-02 | 7,55E-04 107,1
e 849 2,02 48 0,129 0,1 1715.,0 114.2 41 7,52E-02 | 7,36E-04 62,8
" 8o 816 2,09 2.1 0,128 0,5 1747.2 155,3 2,6 7,33E-02 | 7,58E-04 42,3
* 100 423 2,16 2.2 0,126 1,6 1777,7 197,82 1,8 7,09E-02 | 7,7SE-04 1,0
* 120 alo 2,23 1.6 0,125 4,8 1806,3 241,7 1,3 6,92E-02 | 7,90E-04 23,1
Y e 797 2,30 1,26 0,124 12 1833,1 287.1 1,0 6,76E-02 | 8,05E-04 18,6
“ 160 784 2,38 1,02 0,122 30 1 1865,9 221,9 0,80 6,54E-02 | 8,20E-04 15,6
* 180 771 2,45 0,84 0,121 60 ‘ 1889,0 282,1 0,65 6,41E-02 | 8,35E-04 13,1
* 200 ) 758 2,52 0,72 0,119 120 \ 1910,2 411,8 9,55 6,23E-02 | 8,50E-04 11,6
“ 220 744 2,39 0,62 0,118 230 1927,0 482,9 0,46 6,12E-02 | B,74E-04 10,1
* 240 71 2,67 0,58 0,116 280 1951,8 535,5 0,40 5,94E-02 | 8,39E-04 9,2
* 260 718 2,74 0,49 0,115 640 1967.3 589.6 0,35 5,85E-02 | 9,05E-04 8,4
280
300
120
140
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Appendix: Properties of Organic Heat Carriers 605
Organic Liquids having a Mineral Oil Base
ESSO Thermaldl T

Trade Name: Thermalol T
Chemical Structure: Mineraldl
Manufacturer: ESSO AG
Initial Boiling Point at 1,01325 bar: 360 °C Additional Substance Properties:
n. ASTM D86 mod Flash Point: 210 °C n. DIN 51758
Flow Point <—-24°C n. DIN ISO 3016 Ignition Temperature: 315 °C n. DIN 51794

. L, . Neutralization Number: < 0,03 mg KOH/g n. DIN 51558 T1
Maximum Application Values: o Asphaltenes: < 0,05 Mass.-% n. DIN 51595
Max. permissible Flow Temp.: 3207 Coke Residue: <0,01 Mass.-% n. DIN 51551
Max. permissible Film Temp.: 340 °C Ash Value: < 0,03 Mass.-% n. DIN EN 7
Minimum Application Values: Maximum Water uptake: < 0,1 Mass.-% n. DIN ISO 3733

Filling and Startup at
Operation at

0°C
103 °C

< 300 mm¥s:
<5 mm¥s:

Additional Physical Substancer Properties:

Sutphur Value:

0,25 Mass.-% n. DIN 51400T6

Corrosion Value

for Copper:

1-100 A3 (-} n. DIN 51759

Color Number: 1,0 {-} n. DIN ISO 2049 Additional Properties:
Molecular Weight: -)
Surface Tension: N/m bei °C
Specific Electr. Resistance at: Q cm bei °C
Calorific Value: kJ/kg n. DIN 5498
Mam?faaséiu?:rl?sstsgf: vﬁ/';?r??t::zsarked Calculated from the Basic Substance Properties
Temperatur Density | True Specific| Kinematic Thermal Vapor Vol. Spec. Specific Dynamic Temperature | Volum. Exp. Prandtl-
Heat Capacity| Viscosity | Conductivity | Pressure Heat Capac. | Enthalpy Viscosity Conductivity | Coefficient Number
°C kgim® kJitkg - K} mm¥s Wim - K mbar kdim? - K} kdikg mPa-s mm?fs 1K -
~60
-40
-20 )
‘ ° 877 1,81 293 0,135 1587,4 0,0 257,0 8,50E-02 | 6,84E-04 3445,2
‘20 865 1,88 79 0,134 1626,2 16,9 68,3 8,24E-02 | 6,94E-04 958,7
Y 852 1,95 30 0,132 1661,4 15,2 25,6 7,95E-02 | 7,63E-04 177,6
' e 839 2,03 14,5 0,131 1703,2 11s,0 12,2 7,69E-02 | 7,7SE-04 las,5
" a0 827 2,10 8,2 0,129 1736,7 156,3 6,8 7,43E-02 | 7,66E-04 110,4
* 100 814 2,17 5.2 0,128 1766,4 199,0 4,2 7,25E-02 | 7,83E-04 71,8
* 120 801 2,24 1.6 0,126 0,1 1794,2 243,2 2,9 7,02E-02 | 7,99E-04 51,3
" 140 788 2,32 2.6 0,125 0,5 1828,2 288,8 2,1 6,84E-02 | 8,14E-04 38,0
* 160 775 2,39 2,0 0,123 1,4 1852,3 335,8 1,6 6,64E-02 | 8,29E-04 30,1
* 180 762 2,46 1,6 0,122 a,s 1874,5 384,4 1,2 6,51E~02 | 8,45E-04 24,6
* 200 748 2,54 1.3 0,121 9,0 1899,9 434,3 0,97 6,37E-02 | 8,69E-04 20,4
* 220 735 2,61 1,09 0,119 20 1918,4 485.8 0,80 6,20E-02 | 8,84E-04 17,6
* 240 722 2,68 0,94 0,118 40 1935,0 538,7 0,68 6,10E-02 | 9,00E-04 15,4
* 260 709 2,715 0,81 0,116 100 1949.8 $93,0 0,57 5,95E-02 | 9,17E-04 13,6
“ 280 696 2,83 0,72 0,115 160 1969,7 648,8 6,50 $,84E~02 | 9,34E-04 12,3
* 300 683 2,90 0,64 0,113 260 1s80,7 706,1 0,44 5,71E-02 | 9,52E-04 11,2
* 220 670 2,97 0,58 0,112 450 1989,9 764,8 0,39 5,63E-02 | 9,70E-04 10,3
340
iso
180
400
420
440
450




606 Appendix: Properties of Organic Heat Carriers

Organic Liquids having a Mineral Oil Base
Essotherm 650

Trade Name: Essotherm 650
Chemical Structure: Mineraldl, paraffinbasisch
Manufacturer: ESSO AG
Initial Boiling Point at 1,01325 bar: 430 °C Additional Substance Properties:
n. ASTM D86 mod Flash Point: 300 °C n. DIN 1SO 2592
Flow Point -9°C n. DIN ISO 3016 lgnition Temperature: 350 °C n. DIN 561794
. Application Values: Neutralization Number: < 0,03 mg KOH/g n.DIN 61558 T1
Maximum Application Values: 520 °C Asphaltenes: < 0,05 Mass.-% n. DIN 51595
Max~ pe’mlsslble F,I"WTemP;- 240 °C Coke Residue: 05 Mass.-% n. DIN 51557
ax. permissible Fiim lemp.: 4 Ash Value: < 0,03 Mass.-% n. DIN EN 7
Minimum Application Values: Maximum Water uptake: < 0,1 Mass.-% n. DIN{SQ 3733
Filling and Startup at <300 mm¥/s: 47 °C Sulphu_rValue: 0,7 Mass.-% n. DIN 51400 T6
Operation at <5 mm¥/s: 185 °C Corrosion Value
for Copper: 1-100 A3 {-) n. DIN 51759
Additional Physical Substancer Properties: » 3
Color Number: 4,0 (=) n. DIN ISO 2049 Additional Properties:
Molecular Weight: (=)
Surface Tension: N/m bei °C
Specific Electr. Resistance at: Q cm bei °C
Calorific Value: kJ/kg n. DIN 54989
Basic Substance Properties . .
Manufacturer’s Data with * marked Calculated from the Basic Substance Properties
Temperature Density | True Specific| Kinematic Thermal Vapor Vol. Spec. Specific Dynamic Temperature | Volum. Exp. Prandtl-
Heat Capacity| Viscosity | Conductivity | Prassure Heat Capacity| Enthalpy Viscosity Conductivity | Coefficient Numbar
°C kgim? kJitkg - K) mm?s Wiim - K} mbar kJifm® - K) kJikg mPa - s mméfs 1K -
~60
-40
-20
* ° 909 1,77 15800 0,130 1608,9 0,0 [14362,2 8,082-02 | 6,60E-04 |195546,9
* 20 897 1,85 2140 0,129 1659,5 36,2 1919,6 7.77E~02 | 6,69E~0D4 | 27528,9
" a0 884 1,92 480 0,127 1697,3 73,9 424,21 7,48E-02 | 7,15E-04 | 6414,9
" e 872 1,99 154 0,126 1735,3 12,9 114,23 7,26E-02 | 7,17E-04 2120,9
* 80 859 2,06 63,5 0,125 1769,5 153,5 54,6 7,06E-02 | 7,17E-04 98,9
* 100 846 2,13 ,s 0,123 1802,0 195,4 26,7 6,83E-02 | 7,54E-04 461,5
* 120 833 2,20 17,9 0,122 1832,6 218,8 14,9 6,66E-02 | 7,68E-04 268,9
" 140 820 2,28 1,2 0,120 1869,6 283,6 9,2 6,42E-02 | 7,83E-04 174,5
* 160 807 2,15 7,62 0,119 1696,5 329,8 6,2 6,27E~02 | 7,97E-04 121,4
* 180 794 2,42 5,48 0,118 a,1 | 1921,5 377,5 4,4 6,14E-02 | 8,11E-04 89,2
* 200 781 2,49 4,13 0,116 0,4 | 1944,7 426,6 1,2 5,96E-02 | 8,25E-04 69,2
* 220 767 2,56 1,22 0,115 1 1963, 477,1 2,5 5,86E-02 | 8,47E-04 55,0
* 240 754 2,63 2,59 0,114 a 1983,0 529,1 2,0 $,75E-02 | 8,62E-04 45,1
‘260 741 2,70 2,14 0,112 [ 2000,7 582,53 1,6 5,60E-02 | 8,77E-04 18,2
* 200 728 2,78 1,80 0,111 16 2021,8 637,3 1.3 5,48E-02 | 8,93E-04 12,8
¢ 300 71s 2,as 1,54 0,110 30 20137,8 691,6 1,1 5,40E-02 | 9,09E-04 28,5
* 220 702 2,92 1,34 0,108 55 2049,8 751,23 0,94 $,27E-02 | 9,26E~04 25,4
240
a0
130
400
420
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460




Appendix: Properties of Organic Heat Carriers 607
Organic Liquids having a Mineral Qil Base
Finkotherm M-300

Trade Name: FINKOTHERM M-300
Chemical Structure: Mineralol, paraff./naphthen. Selektivraffinat mit Wirkstoffen
Manufacturer: FINKE Mineralélvertriebs-GmbH
Initial Boiling Point at 1,01325 bar: 380 °C Additional Substance Properties:
n. DIN 51356 Flash Point: 215 °C n. DIN |SO 25692
Flow Point -12°C n. DIN ISO 3016 Ignition Temperature: °C n. DIN 51794

. lication Values: Neutralization Number: < 0,04 mg KOH/g n.DIN 51558 T1
Maximum Apfz)l’cagl'on Ta ues: 20 °C Asphaltenes: Mass.-% n. DIN 51595
Max. perm!ss!ble F'IOWTemp... 343 oG Coke Residue: < 0,02 Mass.-% n. DIN 5615651
Max. permissible Film Temp.: 3 Ash Value: Mass.-% n.DIN EN 7
Minimum Application Values: Maximum Water uptake: < 0,03 Mass.-% n. DIN ISO 51777
Filling and Startup at <300 mm?¥s: 0°C Sulphu_rVaIue: Mass.-% n. DIN 5140076
Operation at < 5 mm?/s: 101 °C Corrosion Value

. . for Copper: 1-100 A3 (-) n. DIN 51759

Additional Physical Substancer Properties: . i
Color Number: 2,5 (-} n. DIN 1SO 2049 Additional Properties:
Molecular Weight: (]
Surface Tension: N/m bei °C
Specific Electr. Resistance at: Q cm bei °C
Calorific Value: kJ/kg n. DIN 5499

Mans:asé(t:u?;]rt’)sstlggi:: vi':r?e:t:;ked Calculated from the Basic Substance Properties
Temperatur Density | True Specific| Kinematic Thermal Vapor Vol. Spec. Specific Dynamic Temperature | Volum. Exp. Prandtl-
Heat Capacity| Viscosity |Conductivity | Pressure Heat Capac. | Enthalpy Viscosity Conductivity | Coefficient Number
°C kgfm? kJifkg - K} mm¥s Wilm - K) mbar kJdf(m? - K} kJdikg mPa - s mm?s 1K -
-60
-40
-20
* ° 880 1,89 100 0,135 1663,2 0,0 264,0 8,12E-02 | 7,39E-04 3696,0
Y 20 867 1,97 79 0,133 1708,0 38,5 68,5 7,79E-02 | 7,50E-04 1014,5
a0 854 2,05 32 0,132 1750,7 78,7 27,3 7,54E-02 | 7,61E-04 4244
Y 841 2,14 14,4 0,131 1799,7 120,5 12,1 7,28E-02 | 7,73E-04 197,8
Y 828 2,22 8,1 0,129 1838,2 164,1 6,7 7,02E-02 | 7,85E-04 115,4
* 100 81s 2,30 5,1 0,128 1874,5 209,3 4,2 6,83E-02 | 7,98E-04 74,7
* 120 800 2,38 3,3 0,127 0,1 1904,0 256,2 2,6 6,67E-02 | 8,37E-04 49,5
‘140 186 2,47 2,4 0,125 0,2 1941,4 304,8 1,9 6,44E~02 | B,59E-04 37,3
* 160 773 2,55 1,8 0,124 0,5 1971,2 55,0 1,4 6,298-02 | B,69E-04 28,6
* 180 759 2,64 1.4 0,122 1,0 2003,8 407,0 1,1 6,09E-02 | 8,89E-04 23,0
* 200 745 2,72 1,2 0,121 2,6 2026, 4 460,6 0,89 5,97E-02 | 9,10E-04 20,1
* 220 730 2,80 1,03 0,120 4,3 2044,0 515,9 0,75 5,87E-02 | 9,38E-04 17,5
" 240 714 2,89 0,91 0,118 9 2063,5 572,9 0,65 5,72E-02 | 9,74E-04 15,9
* 260 698 2,97 0,79 0,116 18 2073,1 631,5 0,55 5,60E-02 | 1,01E-03 14,1
* 280 680 3,05 0,71 0,115 EL) 2074,0 691,9 0,48 5,54E-02 | 1,06E-03 12,8
“ 300 660 3,14 0,63 0,113 69 2072,4 753,9 0,42 5,45E-02 | 1,12E-03 11,6
* 320 645 3,23 0,57 0,112 167 2083,4 817,6 0,37 5,38E-02 | 1,15E-03 10,6
* 340 624 3,32 0,51 0,111 347 2071,7 883,0 0,32 5,36E-02 | 1,22E-03 9.5
* 360 605 3,40 0,48 0,109 721 2057,0 950,0 0,29 5,30E-02 | 1,27E-03 9,1
180
400
420
440
460




608 Appendix: Properties of Organic Heat Carriers

Organic Liquids having a Mineral Qil Base
Fragol Agotherm Q32

Trade Name: Fragol Agotherm Q32
Chemical Structure: Mineralisches Selektivraffinat
Manufacturer: FRAGOL Industrieschmierstoff GmbH
Initial Boiling Point at 1,01325 bar: 355 °C Additional Substance Properties:
n. DIN 51751 Flash Point: 220 °C n. DIN 51758
Flow Point -12°C n. DIN ISO 3016 Ignition Temperature: °C n. DIN 51794
Maxi Application Values: Neutralization Number: < 0,01 mg KOH/g n. DIN 51558 T1
M"”“m"’", P.Fl’)l'c"’Fl"’" Ta ues: 320 °C Asphaltenes: Mass.-% n. DIN 51595
Ma"- Pe’mlsslble F_I"WTemP-_- 340 °C Coke Residue: < 0,02 Mass.-% n. DIN 51551
ax. permissible Fiim lemp.: Ash Value: Mass.-% n. DIN EN 7
Minimum Application Values: Maximum Water uptake: Mass.-% n. DIN ISO 3733
Filling and Startup at <300 mm?/s: 0°C Sulphur Value: Mass.-% n. DIN 51400 T6
Operation at <5 mm¥s: 102 °C Corrosion Value
for Copper: ) n. DIN 51759
Additional Physical Substancer Properties: " 3
Color Number: (-} n. DIN ISO 2049 Additional Properties:
Molecular Weight: (<)
Surface Tension: N/m bei °C
Specific Electr. Resistance at: Q cm bei °C
Calorific Value: kJ/kg n. DIN 5499
1 . N
. Basic Substance Properties . .
Manufacturer’s Data with * marked Calculated from the Basic Substance Properties
| Temperature Density | True Specific| Kinematic Thermal Vapor Vol. Spec. Specific Dynamic Temperature | Volum. Exp. Prandtl-
Heat Capacity| Viscosity |Conductivity | Pressure Heat Capacity| Enthalpy Viscosity Conductivity | Coefficient Number
°C kg/m? kJftkg - K) mm?s Wiim - ) mbar kJf{m® - K} kJkg mPa s mm?s 1K -
-60
-40
-20
* o 890 1,90 100 0,134 1691,0 0,0 267 7,92E-02 | 1,01E-03 1785,8
20 872 1,96 85 0,133 1709,1 39,1 74,1 7,78E-02 | 1,03g-03 1092,3
Y 865 2,04 1 0,132 1764,6 9,6 26,8 7,48E-02 | 4,05E-04 4144
* e 853 2,13 15 0,131 1816,9 121,5 12,8 7,21E-02 | 5,57E-04 208,0
Y 840 2,22 8,2 0,130 1864,8 164,8 6.9 6,97E-02 | 6,35E-04 117,6
* 100 828 2,30 5,4 0,129 1904,4 209,5 4.s 6,77E-02 | 6,64E-04 79,7
* 120 813 2,35 3,5 0,127 1910,5 255,6 2,9 6,65E-02 | 7,26E-04 52,7
‘140 800 2,41 2,6 0,126 0,2 1928,0 203,1 2,1 6,54E-02 | 7,50E-04 19,8
* 160 788 2,48 1,9 0,125 0,5 1954,2 352,0 1,5 6,40E-02 | 7,61E-04 29,7
* 180 773 2,55 1,55 0,124 1,2 1971,1 402,13 1,2 §,29E-02 | 8,00E-04 24,6
* 200 761 2,62 1,28 0,122 3,0 1993,8 454,0 0,97 6,12E-02 | 8,10E-04 20,9
* 220 748 2,69 1,05 0,121 6,0 2012,1 507,1 0,79 6,01E-02 | 8,29E-04 17,5
* 240 735 2,76 0,90 0,120 13 2028,6 561,6 0,66 5,92E-02 | 8,47E-04 15,2
* 260 722 2,83 0,78 0,119 23 2043,3 617,5 0,56 5,82E-02 | 8,66E-04 13,4
* 280 710 2,90 0,68 0,117 42 2059,0 674,8 0,48 5,60E-02 | 8,78E-04 12,0
* 300 698 2,96 0,62 0,116 73 2066,1 733,5 0,43 5,61E-02 | 8,90E-04 11,0
* 320 683 3,02 0,56 0,115 140 2069,5 793,6 0,38 5,56E-02 | 9,22E~04 10,1
' 340 670 3,10 0,53 0,114 200 2077,0 8s5,1 0,36 5,49E-02 | 9,42E-04 9,7
160
380
400
420
440
450
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Organic Liquids having a Mineral Oil Base
MINERA Thermaldl 4

Trade Name: MINERA Thermalol 4
Chemical Structure: paraff., naphthen. und aromatische CH-Verbindung
Manufacturer: MINERA Kraftstoffe
initial Boiling Point at 1,01325 bar: 280 °C Additional Substance Properties:
n. DIN 51356 Flash Point: 140 °C n. DIN 51758
Flow Point -60°C n. DIN ISO 3016 Ignition Temperature: 330 °C n. DIN 51794

N L . Neutralization Number: < 0,05 mg KOH/g n. DIN 51558 T1
Maximum Application Values: 250 °C Asphaltenes: < 0,05 Mass.-% n. DIN 51595
Max. permissible Flow Temp.'. 280 o Coke Residue: < 0,02 Mass.-% n. DIN 51551
Max. permissible Film Temp.: 0 Ash Value: < 0,01 Mass.-% n.DIN EN 7
Minimum Application Values: Maximum Water uptake: < 0,1 Mass.-% n. DIN ISO 3733
Filling and Startup at <300 mm¥s: -25°C SulphurValue: 0,08 Mass.-% n. DIN 5140076
Operation at <5 mm?s: 55°C Corrosion Value

Additional Physical Substancer Properties:

Color Number: 05
225

Molecular Weight:

{(-) n. DIN ISO 2049
)

for Copper:
Additional Properties:

1-100 A3 {-)

n. DIN 51759

Surface Tension: 30 - 107 N/m bei 20 °C
Specific Electr. Resistance at: 1,0 - 10 Q em bei 25°C
Calorific Value: 42240 kJ/kg n. DIN 5499
ManE?:(;(t:uf:r"JsStggf: vF:/E?r?e*rt::Zrked Calculated from the Basic Substance Properties
Temperatur Density | True Specific| Kinematic | Thermal Vapor Vol. Spec. Specific Dynamic Temperature | Volum. Exp. Prandtl-
Heat Capacity| Viscosity |Conductivity | Pressure Heat Capac. | Enthalpy Viscosity Conductivity | Coefficient Number
°c kgim® kJi{kg - K} mm¥s Wim - K mbar kJim? - K} kdikg mPa-s mm?s 1K -
-60
-40
*o-20 915 1,71 255 0,133 1564,7 -34,8 233,3 8,50E-02 | 6,56E-04 2999,9
* ° 903 1,78 47 0,131 1607,3 0,0 42,4 8,15E-02 | 6,64E-04 576,7
20 891 1,85 18 0,130 1648,4 36,3 16,0 7,89E-02 | 6,73E-04 228,2
T 879 1,92 8,2 0,129 1687,7 74,0 7,2 7,64E-02 | 6,83E-04 107,3
t e 867 1,99 4,7 0,128 0,2 1725,3 113,1 4,1 7,42E-02 | 6,92E-04 63,4
‘e 855 2,06 3,1 0,126 0,7 1761,3 153,7 2,7 7,15£-02 | 7,02E-04 43,3
“ 100 843 2,14 2,2 0,125 2 1804,0 195,8 1,9 6,93E-02 | 7,12E-04 31,8
" 120 §31 2,21 1,6 0,124 5 1836,5 239,2 1,3 6,75E-02 | 7,22E-04 23,7
‘140 519 2,28 1,3 0,122 11 1867,3 284,1 1,06 6,53E~02 | 7,33E-04 19,9
“ 160 808 2,35 1,03 0,121 23 1896,8 130,4 0,83 6,37E~02 | 7,34E-04 16,2
* 180 796 2,43 0,90 0,120 45 1934,3 378,2 0,72 6,20E-02 | 7,46E-04 14,5
* 200 784 2,50 0,75 0,118 75 1960,0 427,4 0,59 6,02E-02 | 7,58E-04 12,5
" 220 772 2,57 0,65 0,117 140 1984,0 478,0 9,50 5,90E-02 | 7,71E-04 11,0
" 240 760 2,64 0,56 0,115 250 2006,4 530,1 6,43 $,73E-02 | 7,83E-04 9.8
* 260 748 2,71 0,50 0,114 370 2027,1 583,6 0,37 5,62E-02 | 7,97E-04 8,9
* 280 736 2,78 0,45 0,112 730 2046,1 638,6 0,33 $,47E-02 | 8,10E-04 8,2
* 300 724 2,86 0,40 0,111 850 2070,6 §95,0 0,29 5,36E-02 | B,24E~04 7.5
320
340
360
160
400
420
440
460
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Organic Liquids having a Mineral Oil Base

MINERA Thermaldl 36
Trade Name: MINERA Thermaldl 36
Chemical Structure: paraff., naphthen. und aromatische CH-Verbindung
Manufacturer: MINERA Kraftstoffe
Initial Boiling Point at 1,01325 bar: 360 °C Additional Substance Properties:
n. DIN 51356 Flash Point: 205 °C n. DIN 51758
Flow Point -186°C n. DIN [SO 3016 Ignition Temperature: 340 °C n. DIN 51794
Maxi Apolication Values: Neutralization Number: < 0,05 mg KOH/g n. DIN 51558 T1
Max:mum_ p%IIcaFllon Ta ues: 310 °C Asphaltenes: < 0,05 Mass.-% n. DIN 51595
M ole Filo Tom s 210G Coke Residue: <0,02 Mass.-% n. DIN 51551
ax. permissible Fiim femp.: Ash Value: < 0,01 Mass.-% n.DINEN 7
Minimum Application Values: Maximum Water uptake: < 0,1 Mass.-% n. DIN ISO 3733
Filling and Startup at < 300 mm?¥s: _1°C Sulphur Value: 012 Mass.-% n. DIN 51400 T6
Operation at <5 mm?s: 98 °C Corrosion Value
. . for Copper: 1-100 A3 (-} n. DIN 51759
Additional Physical Substancer Properties: . .
Color Number: 0,5 {-) n. DIN ISO 2049 Additional Properties:
Molecular Weight: 395 {-)
Surface Tension: 30 - 102 N/m bei 20°C
Specific Electr. Resistance at: 1,0 - 10" Q cm bei 25 °C
Calorific Value: kJ/kg n. DIN 5499
Basic Substance Properties . .
Manufacturer’s Data with * marked Calculated from the Basic Substance Properties
Temperature Density | True Specific| Kinematic Thermal Vapor Val. Spec. Specific Dynamic Temperature | Valum. Exp. Prandtl-
Heat Capacity| Viscosity |Conductivity | Pressure | Heat Capacity| Enthalpy Viscosity Conductivity | Coefficient Number
°c kgfm?® kJitkg - K} mm?s Witm - K) mbar kdfim? - K} Iikg mPa-s mm?fs 1K -
-60
-40
-20
* [ 875 1,81 295 0,135 1583,8 0,0 258,1 8,52E-02 | 6,86E-04 1460,8
20 863 1,88 78 0,134 1622,4 16,9 67,3 8,26E-02 | 6,95E-04 944,4
a0 850 1,95 29 0,133 1657,5 75,3 24,7 8,02E-02 | 7,65E-04 61,4
* 60 818 2,01 12 0,131 1701,1 115,2 10,9 7,70E~02 | 7,46E-04 68,8
“ e0 826 2,10 7 0,130 1734,6 156,5 5.8 7,49E-02 | 7,47E-04 91,4
* 100 815 2,17 s 0,128 1768,6 199,2 4,1 7,24E-02 | 7,36E-04 69,1
* 120 803 2,25 3,3 0,127 0,1 1806,8 243,4 2,7 7,03E-02 | 7,47E-04 47,0
* 140 791 2,32 2,5 0,125 0,1 1835,1 289,1 2,0 6,81E-02 | 7,58E-04 36,7
* 160 779 2,39 1,9 0,124 0,8 1861,8 336,2 1,5 6,66E-02 | 7,70E-04 28,5
* 180 767 2,47 1,6 0,123 2,2 1894,5 384,8 1,2 6,49E-02 | 7,82E-04 24,6
* 200 755 2,54 1,3 0,121 s 1917,7 434,8 0,98 6,31E-02 | 7,95E-04 20,6
* 220 743 2,61 1,1 0,120 12 1939,2 486,3 0,82 6,19E-02 | 8,08E-04 17,8
b 240 731 2,68 0,93 0,118 22 1959,1 519,2 0,68 6,02E-02 | 8,21E-04 15,4
" 260 79 2,76 0,81 0,117 18 1984,4 591,6 0,58 5,90E-02 | 8,34E-04 13,7
‘200 707 2,81 0,7 0,115 80 2000,8 649,5 0,50 5,75E-02 | 8,49E-04 12,4
T 695 2,90 0,63 0,114 100 2015,5 706,8 0,44 | 5,66E-02 | 8,63E-04 11,1
¢ 320 683 2,97 0,57 0,112 175 2028,5 765,6 0,39 5,52E-02 | 8,78E-04 10,3
* 240 671 3,05 0,51 0,111 265 2046,6 825,8 0,34 | 5,428-02 | 8,94E-04 9,4
360
180
100
420
440
460
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Organic Liquids having a Mineral Oil Base
Mobiltherm 594

Trade Name: Mobiltherm 594
Chemical Structure: Mineraldl, naphthenbasisch
Manufacturer: Mobil Oil AG
Initial Boiling Point at 1,01325 bar: 285 °C Additional Substance Properties:
n.DIN 51383 T1E Flash Point: 122 °C n. DIN 51758
Flow Point <-69°C n. DIN I1SO 3016 \gnition Temperature: 300 °C n. DIN 51794
., L . Neutralization Number: < 0,03 mg KOH/g n.DIN 51558 T 1
Maximum Application Values: 250 °C Asphaltenes: Mass.-% n. DIN 51595
Max. permissible Flow Temp.: PO Coke Residue: <01 Mass.% n. DIN 51551
Max. permissible Film Temp.: 80 Ash Value: _ Mass.-% n.DIN EN 7
Minimum Application Values: Maximum Water uptake: Mass.-% n. DIN ISO 3733
Filling and Startup at < 300 mm?¥s: —44°C Sulphur Value: 01 Mass.-% n.DIN 51400 T6
Operation at <5 mmYs: 34°C Corrosion Value
for Copper: =) n. DIN 51759
Additional Physical Substancer Properties: . i
Color Number: <05 {-) n. DIN ISO 2049 Additional Properties:
Molecular Weight: )
Surface Tension: N/m bei °C
Specific Electr. Resistance at: Q cm bei °C
Calorific Value: 42400 kJ/kg n. DIN 5499
Basic Substance Properties i .
Manufacturer's Data with * marked Calculated from the Basic Substance Properties
Temperatur Density | True Specific| Kinematic Thermal Vapor Vol. Spec. Specific Dynamic Temperature | Volum. Exp. Prandtl-
Heat Capacity| Viscosity | Conductivity | Pressure Heat Capac. | Enthalpy Viscosity Conductivity | Coefficient Number
°C kg/m? kdltkg - K) mm?s Wilm - K) mbar kJfm? - K} kJikg mPa - s mm?/s 1K -
-60
-40 912 1,66 153 0,137 1513,9 -69,1 119,5 9,05E-02 | 7,13E~04 1690,7
-20 899 1,73 41 0,135 1555,1 -35,3 16,9 8,68E-02 | 7,23E-04 472,12
- ° 886 1,60 16 0,134 1594,8 0,0 4,2 8,40E-02 | 7,34E-04 190,4
* 20 873 1,87 .5 0,133 1632,5 36,7 6,6 8,15E-02 | 7,45E-04 92,1
Yo 860 1,94 43 0,131 0,1 1666, 4 74,9 3,7 7,88E-02 | 7,56E-04 54,8
T 847 2,02 2,8 0,110 0,4 1710,9 114,5 2,4 7,60E-02 | 7,67E-04 16,9
" 80 834 2,09 1,98 0,128 1,2 1743,1 155,5 1,7 7,34E-02 | 7,792-04 27,0
* 100 821 2,16 1,5 0,127 1,3 1773,4 198,0 1,2 7,16E-02 | 7,92E~04 21,0
120 808 2,23 1,16 0,125 7,7 1801,8 241,9 0,94 6,94E-02 | 8,04E-04 16,7
140 795 2,30 0,93 0,124 17 1828,5 287,2 0,74 €,782-02 | 8,18E-04 13,7
160 783 2,37 0,77 0,122 L% 1855,7 24,0 0,60 6,57E-02 | 8,21E-04 11,7
180 770 2,45 0,66 0,121 64 1886,5 182,2 0,51 6,41E-02 | 8,36E-04 10,3
* 200 757 2,52 0,58 0,120 115 1907,6 431,8 0,44 6,29E-02 | 8,51E-04 9,2
220 744 2,59 0,50 0,118 198 1927,0 482,9 0,37 6,128~02 | 8,67E-04 8,2
240 731 2,66 0,44 0,117 327 1944,5 535,4 0,32 6,02E-02 | 8,83E-04 1,3
260 718 2,73 0,40 0,115 518 1960,1 589,3 0,29 5,87E-02 | 8,99E-04 6.8
280 705 2,81 0,36 0,114 794 1981,1 644,7 0,25 5,752-02 | 9,17E-04 6,3
300
120
140
350
380
400
420
440
460
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Organic Liquids having a Mineral Oil Base
Mobiltherm 603

Trade Name: Mobiltherm 603
Chemical Structure: Mineralol, paraffinbasisch
Manufacturer: Mobil Oil AG
nitial Boiling Point at 1,01325 bar: 382°C Additional Substance Properties:
1. DIN 51383 T1E Flash Point: 188 °C n. DIN 51758
“low Point -19°C n. DIN ISO 3016 Ignition Temperature: 340 °C n. DIN 51794
Viaxi lication Values: Neutralization Number: 0,056 mg KOH/g n.DIN 516568 T1
wax'm”m App l’cagl"’” Ta ues: 220 °C Asphaltenes: Mass.-% n. DIN 51595
ax. perm!ss!ll:le F_IOWTemp:- 250 °C Coke Residue: < 0,01 Mass.-% n. DIN 51551
Vlax. permissible Film Temp.: 50 Ash Value: - Mass.-% n.DINEN 7
Viinimum Application Values: Maximum Water uptake: Mass.-% n. DIN ISO 3733
Silling and Startup at < 300 mm?¥s: -8°C SulphurValue: 04 Mass.-% n. DIN 51400 T6
Jperation at < 5 mm¥s: 90 °C Corrosion Value
for Copper: {-) n. DIN 51759
Additional Physical Substancer Properties: . :
Zolor Number: <15 (-) n. DIN ISO 2049 Additional Properties:
Violecular Weight: {-)
Surface Tension: N/m bei °C
Specific Electr. Resistance at: Q cm bei °C
Calorific Value: 42500 kJ/kg n. DIN 5499
Basic Substance Properties . .
Manufacturer’s Data with * marked Calculated from the Basic Substance Properties
Temperature Density | True Specific | Kinematic Thermal Vapor Vol. Spec. Specific Dynamic Temperature | Volum. Exp. Prandtl-
Heat Capaeity| Viscosity |Conductivity | Pressure Heat Capaeity| Enthalpy Viscosity Conductivity | Coefficient Number
°C kg/m? kJitkg - K} mm?fs Wilm - K} mbar kJftm? - K} kJikg mPa - s mm?fs 1K -
-60
-40
-20
* ° 871 1,81 167 0,116 1576,5 0,0 45,5 8,63E-02 | 6,89E-04 | 1935,9
' 20 859 1,89 50,5 0,135 1623,5 17,0 43,4 8,32E-02 | 6,94E-04 607,3
f e 847 1,96 20,5 0,133 1660,1 75,5 17,4 8,01E-02 | 7,08E-04 255,9
‘6o 834 2,03 10,5 0,132 1693.0 115,4 8,8 7,80E-02 | 7,49E-04 134,7
* 80 823 2,11 6,24 0,130 1736,5 156,8 5,1 7,49E-02 | 7,29E-04 83,4
* 100 811 2,18 4,12 0,129 0,1 | 17¢8,0 199,6 1,2 7,30E-02 | 7,40E-04 56,5
120 798 2,25 2,9 0,127 0,3 | 1795.5 244,0 2,3 7,07E-02 | 7,64E-04 41,0
140 786 2,32 2,2 0,126 0,7 | 1823,5 289,7 1,7 6,91E~02 | 7,74E-04 31,8
160 774 2,40 1,7 0,124 1,8 | 1857,6 136,9 1,3 6,68E-02 | 7,84E-04 25,5
180 762 2,47 1,3 0,123 4,0 | 1882,1 18s,6 0,99 6,548-02 | 7,96E-04 19.9
* 200 750 2,54 1,2 0,122 8,5 | 1905,0 435,8 0,90 6,40E-02 | 8,07E~04 18,7
220 738 2,62 0,95 0,120 17 1933,6 487,4 0,70 6,21E-02 | 8,20E-04 15,3
240 726 2,69 0,82 0,118 32 1952,9 540,4 0,60 6,04E-02 | 8,313E-04 13,6
260 714 2,76 0,72 0,117 59 19706 594,9 0,51 5,94E-02 | 8,46E-04 12,1
280 702 2,84 0,64 0,116 102 1993,7 650,9 0,45 5,82E-02 | 8,60E-04 11,0
* 00 690 2,91 0,58 0,114 170 2007,9 708,4 0,40 5,68E-02 | 8,7SE-04 10,2
* 320 677 2,98 0,52 0,123 275 2017,5 767.3 0,35 5,60E-02 | 8,96E-04 9.3
340 665 3,05 0,48 0,111 431 2028,3 827,6 0,32 5,47E-02 | 9,12E-04 8.8
360
180
400
420
440
460
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Organic Liquids having a Mineral Oil Base
OMV-OI WT 15

Trade Name:
Chemical Structure:

OMV-OIWT 15
Naphthenbasisch

Manufacturer: OMV AG

nitial Boiling Point at 1,01325 bar: 290 °C
1. DIN 51356

‘low Point -50°C n. DIN ISO 3016
Waximum Application Values:

vlax. permissible Flow Temp.: 250 °C
vlax. permissible Film Temp.: 270°C
Winimum Application Values:

‘illing and Startup at < 300 mm¥s: -9°C
Jperation at <5 mm?s: 79°C

Additional Physical Substancer Properties:

olor Number:
Volecular Weight:

L20
315

(-} n. DIN ISO 2049

-)

Additional Substance Properties:
Flash Point:

Ignition Temperature:
Neutralization Number: < 0,01 mg KOH/g

Asphaltenes:
Coke Residue:
Ash Value:
Maximum Water uptake: < 0,01 Mass.-%

Sulphur Value:

Corrosion Value

for Copper:

165 °C

0.4
0.4

295 °C

Mass.-%
Mass.-%
Mass.-%

0,05 Mass.-%

1A (-)

Additional Properties:

n. DIN 51758

n. DIN 51794

n. DIN 61558 T1
n. DIN 51595

n. DIN 51551

n. DIN EN 7

n. DIN ISO 3733
n.DIN 51400 T6

n. DIN 51759

surface Tension: 32107 N/m bei 20 °C
Specific Electr. Resistance at: 8,0 - 10° Q cm bei 25 °C
>alorific Value: 43100 kJ/kg n. DIN 5499
Mansf:(l:fu?:rl’):tgr;f: v’::/ri?r?in:s;rked Calculated from the Basic Substance Properties
Temperatur Density | True Specific| Kinematic Thermal Vapor Vol. Spec. Specific Dynamic Temperature | Volum. Exp. Prandtl-
Heat Capacity| Viscosity |Conductivity | Pressure Heat Capac. | Enthaipy Viscosity Conductivity | Coefficient Number
°c kg/m? kJditkg - K} mm?fs Wim - K} mbar kJiim® - K) kJdtkg mPa - s mm?s 1K -
~-60
~40
~20
* ] 892 1,79 143,4 0,133 1596,7 0,0 127,9 8,33E-02 | 6,73E-04 1721,8
* 2 880 1,87 40,5 0,132 1645,6 36,6 35,6 8,02E-02 | 6,02E-04 504,9
* 40 ase 1,95 16,3 0,130 1692,6 4,8 14,2 7.68E-02 | 6,91E-04 212,2
" 60 as56 2,04 8,3 0,129 1746,2 114,7 7.1 7,39E~02 | 7,01E-04 112,4
* 80 844 2,12 4,9 0,127 0,3 1789,3 156,2 4,1 7,10E~02 | 7,11E-04 €9,0
* 100 832 2,20 3,2 0,126 0,6 1830,4 199,3 2,7 6,88E-02 | 7,21K-04 46,5
‘120 820 2,28 2,3 0,125 1 1869,6 244,1 1,9 6,69E-02 | 7,32E-04 34,4
* 10 808 2,37 1,7 0,123 2 1915,0 290,6 1,4 6,42E-02 | 7,43E-04 26,5
* 160 796 2,45 1,3 0,122 4 1950,2 238,7 1,03 6,26E-02 | 7,54E-04 20,8
* 180 784 2,53 1,07 0,120 8 1983,5 388,s 0,84 6,05E-02 | 7,65E-04 12,7
* 200 772 2,61 0,89 0,119 16 2014,9 439,9 0,63 5,91E-02 | 7,77E-04 15,1
* 220 760 2,70 0,76 0,118 28 2052,0 493,0 0,58 5,75E-02 | 7,89E~04 13,2
* 240 748 2,78 0,66 0,116 58 2079, 4 547,7 0,49 5,58E-02 | 8,02E-04 1,8
" 260 736 2,86 0,58 0,115 83 2105,0 604,1 0,43 5.46E-02 | 8,15E-04 10,6
280
300
320
340
360
380
400
420
440
460
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Organic Liquids having a Mineral Oil Base

OMV-GI WT 32

Trade Name: OMV-OI WT 32
Chemical Structure: Paraffinbasisch
Manufacturer: oMV AG
Initial Boiling Point at 1,01325 bar: 360 °C Additional Substance Properties:
n. DIN 51356 Flash Point: 210 °C n. DIN ISO 2592
Flow Point -18°C n. DIN SO 3016 Ignition Temperature: 310 °C n. DIN 51794

) L . Neutralization Number: 0,056 mg KOH/g n.DIN 51568 T1
Maximum Appllcatlon \_I/_alues: o Asphaltenes: 0 Mass.-% n. DIN 51595
Max. permissible Flow Temp.: 310°C Coke Residue: 04 Mass. % n. DIN 51551
Max. permissible Film Temp.: 330 °C Ash Value: < 0,01 Mass.-% n. DIN EN 7
Minimum Application Values: Maximum Water uptake: < 0,2 Mass.-% n. DIN 1SO 3733
Filling and Startup at < 300 mm¥s; 1°C Sulphur Value: 0,08 Mass.-% n. DIN 51400 T€
Operation at < 5 mm¥s: 103 °C Corrosion Value .

for Copper: 1A (-} N n. DIN 5175¢

Additional Physical Substancer Properties: . 3
Color Number: L0o5 (-} n. DIN ISO 2049 Additional Properties:

Molecular Weight: 400 (=)
Surface Tension: N/m bei °C
Specific Electr. Resistance at: Q cm bei °C

Calorific Value: 43100 kJ/kg n. DIN 5499

ManEfaast;:u?:rl’):th:: :/ritt)r?irt:::rked Calculated from the Basic Substance Properties
Temperatute Density | True Specific| Kinematic Thermal Vapor Vol. Spec. Spacific Dynamic Temperature | Volum, Exp. Prandtl-
Heat Capacity| Viscosity |Conductivity | Pressure |Heat Capacity| Enthalpy Viscosity | Conductivity | Coefficient Number
°g kgim* | kJikg-K) | mmis | Wim- K) mbar kJim® - K} | kJlkg mPa - s mm?/s 1K -
~60
-10
-20
. o 882 1,80 122 0,115 1587,6 0,0 284,0 8,50E-02 | 6,B80E-04 3786,7
* 2 870 1,88 84 0,111 1615,6 36,8 73,1 8,13E-02 | 6,90E-04 1031,0
* 40 858 1,97 31,5 0,132 1690,3 75,3 27,0 7,81£-02 | 7,00E-04 403,4
* 60 846 2,05 15 0,130 1734,3 1s,s 12,7 7,50E-02 | 7,09E-04 200,1
Y 834 2,13 8,4 0,129 1776,4 157,3 7,0 7,26E-02 | 7,19E~04 11s,7
* 100 822 2,21 5,3 0,127 1816,6 200,7 4,4 6,99E-02 | 7,30E-04 75,8
* 120 alo 2,30 3,6 0,126 0,2 1863,0 245,8 2,9 6,76E-02 | 7,41E-04 53,2
* 140 797 2,38 2,7 0,125 0,5 1896,9 292,6 2,2 6,59€-02 | 7,63E-04 41,0
“ 160 785 2,46 2,0 0,121 1 1931,1 3,1 1,6 6,37E-02 | 7,73E-04 31,4
* 180 773 2,55 1,6 0,122 2 1971,2 391,2 1,2 6,19E-02 | 7,84E-04 25,9
* 200 761 2,63 1,3 0,120 3 2001,4 442,9 0,99 6,00E-02 | 7,96E-04 21,7
* 220 749 2,71 1,1 0,119 6 2029,6 496,3 0,82 5,86E-02 | 8,08E-04 18,8 !
* 240 737 2,79 0,94 0,118 14 2056,2 551,4 0,69 5,74E-02 | 8,20E-04 16,4 |
* 260 728 2,88 0,82 0,116 25 2088,0 608,1 0,59 5,56E-02 | 8,33E-04 14,8 i
* 280 713 2,96 0,72 0,115 5% 2110,5 666,5 0,51 5,45E-02 | 8,47E-04 13,2 |
* 100 701 3,04 0,64 0,113 120 2131,0 726,5 0,45 5,30E-02 | 8,61E-04 12,1
320 [1.1] 3,13 0,58 0,112 210 21%3,4 788,2 0,40 5,20E-02 | 8,82E-~04 1,2 |
340
160
180
400
420
440
460




Appendix: Properties of Organic Heat Carriers 615
Organic Liquids having a Mineral Oil Base
OMV-OIWT 46
Trade Name: OMV-OI WT 46
Chemical Structure: Paraffinbasisch
Manufacturer: OMV AG
Initial Boiling Point at 1,01325 bar: > 360 °C Additional Substance Properties:
n. DIN 51356 Flash Point: 225°C n. DIN ISO 2592
Flow Point -15°C n. DIN ISO 3016 Ignition Temperature: 320 °C n. DIN 51794
) L . Neutralization Number: 0,06 mg KOH/g n.DIN 51668 T 1
Maximum APPI’cagl’O" ¥alues: 320 °C Asphaltenes: 0 Mass.-% n. DIN 51595
Max., perm!ss!ble low emp... 320 o¢ Coke Residue: 04 Mass.-% n. DIN 51551
Max. permissible Film Temp.: 40 Ash Value: 04  Mass. % n. DIN EN 7
Minimum Application Values: Maximum Water uptake: < 0,01 Mass.-% n. DIN ISO 3733
Filling and Startup at < 300 mm?¥s: 8°C Sulphur Value: 03 Mass.-% n. DIN 51400 T6
Dperation at <5 mm¥s: 14°C Corrosion Value
for Copper: 1A () n. DIN 51759
Additional Physical Substancer Properties: . X
Zolor Number: L10 {-) n. DIN 1SO 2049 Additional Properties:
Molecular Weight: -
Surface Tension: N/m bei °C
Specific Electr. Resistance at: Q cm bei °C
Calorific Value: 43100 kJ/kg n. DIN 5499
Basic Substance Properties . .
Manufacturer’s Data with * marked Calculated from the Basic Substance Properties
Temperatur Density | True Specific| Kinematic Thermal Vapor Vol. Spec. Specific Dynamic Temperature | Volum. Exp. Prandtl-
Heat Capacity| Viscosity |Conductivity | Pressure Heat Capac. | Enthalpy Viscosity Conductivity | Coefficient Number
°c kgim? kdflkg - K} mm?s Wi{m - K} mbar kdf{m? - K} kJikg mPa - s mm?fs UK -
-60 ’
-40
-20
* 0 889 1,79 570 0,133 1591,3 0,0 506,7 8,36E-02 | 6,75E-04 | 6819,9
* 20 877 1,87 133 0,132 1640,0 36,6 116,6 8,05E-02 | 6,84E-04 | 1652,4
LT 065 1,96 46 0,131 1695,4 74,9 39,8 7,73E-02 | 6,94E-04 595,3
T 853 2,04 20,5 0,129 1740,1 114,68 17,5 7,41E-02 | 7,03E-04 276,5
* 80 841 2,12 1n 0,128 1702,9 156,4 9,3 7,168-02 | 7,13E-04 153,2
* 100 829 2,20 6,7 0,126 1823,8 199,7 5,6 6,91E-02 | 7,24B-04 97,0
* 120 817 2,29 45 0,125 1670,9 244,5 3,7 6,68E-02 | 7,34E-04 67,4
* 140 804 2,37 3,2 0,124 0,3 1905,5 291,1 2,6 6,51E-02 | 7,57E-04 49,2
* 160 792 2,45 2,4 0,122 0,6 1940,4 339,3 1,9 6,29E~02 | 7,67E-04 28,2
* 100 780 2,53 1,9 0,121 1 1973,4 389,1 1,5 6,13E-02 | 7,77E-04 e
“ 200 768 2,62 1,5 0,119 2 2012,2 40,6 1,2 5,91E-02 | 7,88E-04 25,4
* 220 756 2,70 1,3 0,118 4 2041,2 493,80 0,98 | 5,76E-02 | 8,00E-04 22,5
* 240 744 2,78 1,1 0,117 9 2068,3 548,5 0,82 | 5,66E-02 | 8,138-04 19,5
* 260 732 2,86 0,92 0,115 16 2093,5 605,0 0,67 5,49E-02 | 8,25E-04 16,8
* 280 720 2,95 0,81 0,114 27 2124,0 663,1 0,58 5,37E-02 | 8,39E-04 15,1
* 00 708 3,03 0,72 0,112 55 2145,2 722,9 0,51 | 5,22E-02 | 8,53E-04 13,8
* 320 696 3,11 0,64 0,111 100 2164,6 784,3 0,45 | 5,13E-02 | 8,67E-04 12,5
40
360
280
400
420
440
460
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Appendix: Properties of Organic Heat Carriers

Organic Liquids having a Mineral Oil Base
SHELL Thermia Ol A

Trade Name:
Chemical Structure:

SHELL Thermia Ol A
paraff., naphthen. und aromatische CH-Verbindung

Additional Substance Properties:

Flash Point:
Ignition Temperature:
Neutralization Number:
Asphaltenes:
Coke Residue:
Ash Value:
Maximum Water uptake:
Sulphur Value:
Corrosion Value

for Copper:

Additional Properties:

Manufacturer: Deutsche Schell AG
Initial Boiling Point at 1,01325 bar: 285 °C
n. DIN 51356

Flow Point —60°C n. DIN ISC 3016
Maximum Application Values:

Max. permissible Fiow Temp.: 250 °C
Max. permissible Film Temp.: 280 °C
Minimum Application Values:

Filling and Startup at < 300 mm?¥s: -23°C
Operation at <5 mm?s: 56 °C
Additional Physical Substancer Properties:

Color Number: <0,5 (-} n. DIN ISO 2049
Molecular Weight: 225 =)

140 °C

330 °C

< 0,05 mg KOH/g
< 0,05 Mass.-%
< 0,02 Mass.-%
< 0,01 Mass.-%
<01 Mass.-%
0,08 Mass.-%

1-100 A3 (-)

n. DIN 51758

n. DIN 51794

n. DIN 61558 T1
n. DIN 51595

n. DIN 561551
n.DINEN 7

n. DIN ISO 3733
n. DIN 61400 T6

n. DIN 51759

Surface Tension: 30 - 102 N/m bei 20 °C
Specific Electr. Resistance at: 1,0 - 10" Q cm bei 25 °C
Calorific Value: 42245 kJ/kg n. DIN 5499
Mant?:asclztt:ufgr")sstsra“t:: vﬁ/z?r?irtﬁzrked Calculated from the Basic Substance Properties
Temperature Density | True Specific| Kinematic | Thermal Vapor Vol. Spec. Specific Dynamic Temperature | Volum. Exp. Prandtl-
Heat Capacity| Viscosity | Conductivity | Pressure Heat Capacity| Enthalpy Viscosity Conductivity | Coefficient Number
°c kgim? kJitkg - K} mm3s Wilm - K} mbar kJim? - K) kJdikg mPa - s mm¥s 11K -
-60 |
-40
* 20 914 1,71 250 0,133 1562,9 ~34,9 228,5 8,51E-02 | 6,56E~04 2937,9
- 0 902 1,79 46 0,131 1614,6 0,0 41,5 8,11E-02 | 6,65E-04 567,0
* 20 890 1,85 17 0,130 1646,5 36,3 15,1 7,90E-02 | 6,74E-04 21s5,3
' 878 1,92 8,0 0,129 0,1 1685,8 74,1 7,0 7,65-02 | 6,83E-04 104,5
" 6o 866 1,99 4,6 0,128 0,2 1723,3 113,3 4,0 7,43E-02 | 6,9I1E-04 61,9
* 80 854 2,07 3,0 0,126 e,7 1767,8 153,9 2,6 7,13E-02 | 7,03E-04 42,1
* 100 842 2,14 2,2 0,124 2 1801,1 196,0 1.9 6,88E-02 | 7,13E-04 32,0
‘120 830 2,21 1,62 0,123 5 1834,3 239,5 1,3 6,71E-02 | 7,23E-04 24,2
* 140 818 2,28 1,25 0,122 1 1865,0 284,4 1,02 6,54E~02 | 7,33E-04 19,1
" 160 807 2,36 1,03 0,121 22 1904,5 130,8 0,83 6,35E-02 | 7,35E-04 16,2
* 180 795 2,43 0,89 0,119 43 1931,9 378,6 0,71 6,16E-02 | 7,47E-04 14,5
* 200 783 2,50 0,76 0,118 75 1957,5 427,8 0,60 6,03E-02 | 7,59E~04 12,6
* 220 771 2,57 0,65 0,116 140 1981,5 478,5 0,50 5,85E-02 | 7,72E-04 11,1
* 240 759 2,64 0,56 0,115 240 2003,8 530,6 0,43 5,74E~02 | 7,85E-04 9.8
* 260 747 2,70 9,50 0,113 370 2024,4 584,1 0,37 5,38E~02 | 7,98E-04 9,0
* 280 735 2,79 0,45 0,112 120 2050,7 639,1 0,33 5,46E-02 | 8,11E-04 8,2
* 100 723 2,86 0,40 0,111 850 2067,8 695,6 0,29 5,37E-02 | 8,2SE-04 1,5
120
40
360
1so
400
420
440
460 I




Appendix: Properties of Organic Heat Carriers 617
Organic Liquids having a Mineral Oil Base
SHELL Thermia Ol B

Trade Name: SHELL Thermia Ol B
Chemical Structure: paraff., naphthen. und aromatische CH-Verbindung
Manufacturer: Deutsche Shell AG
Initial Boiling Point at 1,01325 bar: > 360 °C Additional Substance Properties:
n. DIN 51356 Flash Point: 205 °C n. DIN 51758
Flow Point -15°C n. DIN 1SO 3016 Ignition Temperature: 340 °C n. DIN 51794

. ication Values: Neutralization Number: < 0,05 mg KOH/g n. DIN 51558 T1
Maximum Application Values: 0ec Asphaltenes: < 0,05 Mass.-% n. DIN 51595
Max. permissible Flow Temp.: 30 Coke Residue: 002 Mass.% n. DIN 51551
Max. permissible Film Temp.: 340 Ash Value: < 0,01 Mass.-% n.DINEN 7
Minimum Application Values: Maximum Water uptake: < 0,1 Mass.-% n. DIN 1SO 3733
Filling and Startup at < 300 mm¥s: 0°C SulphurValue: 0,12 Mass.-% n. DIN 51400 T6
Operation at <5 mm¥s: 100 °C Corrosion Value

Additional Physical Substancer Properties:

Color Number:
Molecular Weight:

0,5
395

{-) n. DIN ISO 2049
(=)

for Copper: 1-100 A3 (-)

Additional Properties:

n. DIN 51758

Surface Tension: 30 - 107 N/m bei 20 °C
Specific Electr. Resistance at: 1,0 - 10" Q ¢m bei 25°C
Calorific Value: 42520 kJ/kg n. DIN 5498
ManS?:(l::u?:r?SStlaDraut:: \t,vri(t)r?e:t::rked Calculated from the Basic Substance Properties
Temperatur Density | True Specific| Kinematic Thermal Vapor Vol. Spec. Specific Dynamic Temperature | Volum. Exp. Prandtl-
Heat Capacity| Viscosity |Conductivity | Pressure Heat Capac. | Enthalpy Viscosity Conductivity | Coefficient Number
°C kgim* kJditkg - K} mm?s Wiim - K mbar kdftm? - K) kdikg mPa - s mm?s 1K -
~60
~40
~20
. ° 875 1,61 300 0,135 1583,7 0,0 262,5 8,52E-02 | 6,86E-04 3519,4
* 20 863 1,88 80 0,134 1622,4 36,9 €9,0 8,26E-02 | 6,95E-04 968,6
' a0 851 1,95 10 0,133 1659,4 75,2 25,5 8,01E-02 | 7,05E-04 374,3
* 6o 839 2,03 14 0,131 1703,2 1s,0 11,8 7,69E-02 | 7,15E-04 182,0
* a0 827 2,10 7,5 0,130 1736,7 156,2 6,2 7,49E-02 | 7,26E-04 100,2
* 100 815 2,17 5,0 0,128 17¢8,5 198,9 4,1 7,24E-02 | 7,36E-04 €9,1
* 120 802 2,24 3,3 0,127 1796,5 243,1 2,7 7,07E-02 | 7,61E-04 46,7
* 140 790 2,32 2,5 0,125 0,2 1832,8 288,7 2,0 6,82E~02 | 7,70E-04 36,7
* 160 778 2,39 1,9 0,124 0,7 1859,4 335,7 1,5 6,67E-02 | 7,80E-04 28,5
* 180 766 2,46 1,8 0,123 2 1884,4 384,2 1,2 6,53E~02 | 7,91E-04 24,5
' 200 754 2,32 1,3 0,171 5 1907,6 424,2 0,98 6,34E-02 | 8,03E-04 20,5
* 220 742 2,61 1,1 0,119 n 1926,6 485,6 0,82 6,14£~02 | 8,15E-04 17,9
* 240 730 2,68 0,93 0,118 22 1956,4 538,5 0,68 6,03E~02 | 8,28E-04 15,4
* 260 718 2,75 0,81 0,117 37 1974,5 592,9 0,58 5,93E-02 | 8,41E-04 13,7
* 280 706 2,82 e,71 0,115 a0 1998,0 648,7 9,50 5,76E-02 | 8,55E-04 12,3
* 300 €94 2,90 0,62 0,114 100 2012,6 705,9 0,44 5,66E~02 | 8,70E~04 11,1
* a2 681 2,97 0,57 0,112 170 2022,6 764,6 0,39 5,54E-02 | 8,91E-04 10,3
* 340 669 3,04 0,52 0,111 260 2033,8 824,8 0,35 5,46E-02 | 9,06E-04 9,5
380
380
400
420
440
460
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Appendix: Properties of Organic Heat Carriers

Organic Liquids having a Mineral Oil Base
SHELL Thermia Ol E

Trade Name:
Chemical Structure:

Manufacturer: Deutsche Shell AG
initial Boiling Point at 1,01325 bar: > 360 °C

n. DIN 513566

Flow Point -21°C n. DIN ISO 3016
Maximum Application Values:

Max. permissible Flow Temp.: 310 °C
Max. permissible Film Temp.: 340 °C
Minimum Application Values:

Filling and Startup at < 300 mm¥s: -27°C
Operation at <5 mm¥s: 123°C

Additional Physical Substancer Froperties:

Color Number; 1.5
Molecular Weight:

410

SHELL Thermia Ol E

paraff., naphthen. und aromatische CH-Verbindung

(-} n. DIN ISO 2049

Additional Substance Properties:
Flash Point: 220 °C
Ignition Temperature: 355 °C
Neutralization Number:

Asphaltenes: < 0,05 Mass.-%
Coke Residue: < 0,01 Mass.-%
Ash Value: < 0,01 Mass.-%

Maximum Water uptake: < 01 Mass.~%
Sulphur Value: 0,05 Mass.-%
Corrosion Value

for Copper: 1-100 A3 (-)

Additional Properties:

< 0,056 mg KOH/g

n. DIN 51758
n. DIN 51794

n. DIN 51558 T1

n. DIN 61598
n. DIN 61651
n.DIN EN 7

n. DIN SO 3733
n. DIN 51400T86

n. DIN 51759

Surface Tension: 30 - 103 N/m bei 20°C
Specific Electr. Resistance at: 1,0 - 10" Q cm bei 25 °C
Calorific Value: 42083 kJ/kg n. DIN 5499
Mansf:éiuf:r!?:tlggfae v}?/ri(t)r?e“rt:::zrked Calculated from the Basic Substance Properties
Temperature Density | True Specific| Kinematic Thermal Vapor Vol. Spec. Specific Dynamic Temperature | Volum. Exp. Prandtl-
Heat Capacity| Viscosity | Conductivity | Pressure Heat Capacity| Enthalpy Viscosity Conductivity | Coefficient Number
°C kgim? kJitkg - K} mm2fs Wiim - K) mbar kJf{m? - K} kJikg mPa-s mméls 1K -
-60
-40
-20
°
' 20 904 1,04 s85 0,128 1663,4 36,1 s20,8 7,70E-02 7602,1
T 892 1,91 130 0,127 1703,7 73,5 116,0 7,45E-02 | 6,73E-04 1744,0
‘6o 880 1,98 38 0,125 1742.4 112,4 33,4 7,172-02 | 6,82E-04 529,7
* eo 868 2,05 16 0,124 1779,4 1s2,8 13,9 6,97E-02 | 6,91E-04 229.6
¢ 100 8s6 2,12 10 0,123 1614,7 194,5 8,6 6,782-02 | 7,01E-04 147,5
* 120 844 2,20 5,4 0,121 1856,8 237,7 4,6 6,522-02 | 7,11E-04 82,9
* 140 832 2,27 3,7 0,120 0,1 1888,6 282,13 3,1 6,352-02 | 7,21E-04 58,2
* 160 820 2,34 2,6 0,119 0,4 1918,8 328,3 2,1 6,20E-02 | 7,32E-04 41,9
* 180 808 2,41 2,0 0,117 0,9 1947,3 3713,7 1,6 6,01E-02 | 7,43E-04 33,3
* 200 796 2,48 1,7 0,116 2,0 1974,1 424,6 1,4 S,88E-02 | 7,54Z-04 28,9
* 220 784 2,55 1,3 0,114 4,5 1999,2 474,9 1,02 5,708-02 | 7,65E-04 22,8
‘240 772 2,62 1,1 0,113 9 2022,6 526,6 0,85 5,59E-02 | 7,77E-04 19,7
" 260 760 2,69 0,91 0,111 15 2044,4 579,8 0,69 5,43E-02 | 7,89E-04 16,8
* 280 748 2,76 0,78 0,110 34 2064,5 634,3 0,58 5,33E-02 | 8,02E-04 1,6
* 100 736 2,84 0,68 0,109 45 2099,2 650,3 0,50 5,21E-02 | 8,15E-04 13,0
* 320 724 2,91 0,61 0,108 73 2106,8 747,7 0,44 5,13E-02 | 8,29B-04 11,9
‘340 712 2,98 0,56 0,106 120 2121,8 806,6 0,40 5,00E-02 | 8.43E-04 11,2
360
180
400
420
440
460
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Organic Liquids having a Mineral Oil Base
WINTERSHALL Mihatherm WU 10
Trade Name: Wintershall Mihatherm WU 10
Chemical Structure: paraff., naphthen. und aromatische CH-Verbindung
Manufacturer: Wintershall AG
Initial Boiling Point at 1,01325 bar: > 280 °C Additional Substance Properties:
n. DIN 51356 Flash Point: 150 °C n. DIN 1SO 2592
Flow Point -50°C n. DIN ISO 3016 Ignition Temperature: °C n. DIN 51794
. ication Values: Neutralization Number: 0,01 mg KOH/g n. DIN 51558 T1
max”"“’" APfL’I’caFfI"’" values: 250 °C Asphaltenes: - Mass-% n. DIN 51695
Max. perm!ss!ble F'?wTemp.'. 270 °C Coke Residue: 0,01 Mass.-% n. DIN 51551
ax. permissible riim femp.: Ash Value: 0,01 Mass.-% n.DINEN 7
Minimum Application Values: Maximum Water uptake: ~  Mass.-% n. DIN ISO 3733
Filling and Startup at <300 mm¥/s: -20°C SulphurValue: 0,2 Mass.-% n. DIN 51400 T6
Operation at <5 mm¥s: 60 °C Corrosion Value
for Copper: -) n.DIN 51759
Additional Physical Substancer Properties: . i
Color Number: 0,5 (=) n. DIN ISO 2049 Additional Properties:
Molecular Weight: 245 )
Surface Tension: 31,7 - 10 N/m bei 20 °C
Specific Electr. Resistance at: Q cm bei °C
Calorific Value: 44000 kJ/kg n, DIN 5499
Basic Substance Properties N .
Manufacturer’s Data with * marked Calculated from the Basic Substance Properties
Temperatur Density | True Specific| Kinematic Thermal Vapor Vol. Spec. Specific Dynamic Temperature | Volum. Exp. Prandtt-
Heat Capacity| Viscosity |Conductivity | Pressure Heat Capac. | Enthalpy Viscosity Conductivity | Coefficient Number
°C kgfm* kditkg - K) mm?s Wiim - K} mhbar kdf{m? - K} kJikg mPa - s mmtfs 11K -
-60
-40
-20 914 1,69 4 0,133 1544,7 -34,6 m,? 8,61E-02 | 6,56E-04 1960, 4
. ° 901 1,77 65 0,132 1594,8 0,0 58,6 8,208-02 | 6,10E-04 785,3
‘20 890 1,86 21,4 0,130 1655,4 36,2 19,1 7,85E-02 | 6,18E-04 272,5
Y a7a 1,94 9,6 0,129 1703,3 74,1 8,4 7,57E-02 | 6,83E-04 126,8
" 6o 866 2,02 5,0 0,127 o, 1749,3 13,6 4,3 7,26E-02 | 6,93E-04 68,9
* eo 854 2,10 3,0 0,126 o, 1793,4 154,7 2,6 7.03E-02 | 7,03E-04 42,7
* 100 842 2,18 2,2 0,124 o, 1835,6 197,5 1.9 6,76E-02 | 7,13E-04 32,6
120 a0 2,26 1,6 0,123 2 1875,8 241,9 1,3 6,56E-02 | 7,23E-04 24,4
140 (3] 2,34 1,2 0,121 5 1914,1 288,0 0,98 6,32E-02 | 7,33E~04 19,0
160 206 2,43 1,0 0,120 10 1958,6 15,7 0,81 6,13E-02 | 7,44E-04 16,3
180 794 2,51 0,8 0,118 20 1992,9 385,0 0,64 5,92E-02 | 7,56E-04 13,5
* 200 782 2,59 0,7 0,117 40 2025,4 46,0 0,55 5,78E-02 | 7,67E-04 12,1
220 770 2,67 0,6 0,115 n 2055,9 48,6 0,46 5,59E-02 | 7,79E-04 10,7
240 758 2,75 0,53 0,114 123 2084,5 542,9 0,40 5,47E-02 | 7,92E-04 9,7
260 746 2,84 0,47 0,112 206 2118,6 598,8 0,35 5,29E-02 | 8,04E-04 8.9
280
100
220
240
360
180
400
420
440
460
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Appendix: Properties of Organic Heat Carriers

Organic Liquids having a Mineral Oil Base
WINTERSHALL Mihatherm WU 46

Trade Name:

WINTERSHALL Mihatherm WU 46

Chemical Structure:

Manufacturer: Wintershall AG

Mineraldlkohlenwasserstoffe

Initial Boiling Point at 1,01326 bar: 400 °C Additional Substance Properties:
n. DIN 51356 Flash Point: 220 °C n. DIN SO 2592
Flow Point -12°C n. DIN ISQ 3016 Ignition Temperature: 360 °C n. DIN 61794

3 L . Neutralization Number: 0,01 mg KOH/g n. DIN 51558 T1
Maximum Apf)hcatlon Values: o Asphaltenes: - Mass.-% n. DIN 51595
Manx. perm!ss!ble F!ow Temp._. 320 OC Coke Residue: 0,01 Mass.-% n. DIN 51551
Max. permissible Film Temp.: 350 °C Ash Value: 0,01 Mass.-% n. DINEN 7
Minimum Application Values: Maximum Water uptake: —  Mass.-% n. DIN ISO 3733
Filling and Startup at <300 mmYs: 5°C Sulphur Value: 0,02 Mass.-% n. DIN 51400 T6
Operation at <5 mm¥s: 10 °C Corrosion Value

for Copper: {-) n. DIN 51759

Additional Physical Substancer Properties:
Color Number: 15 () n. DIN 1SO 2049 Additional Properties:

Molecular Weight: 430 =)
Surface Tension: 33,7 - 1072 Nfm bet 20°C
Specific Electr, Resistance at:  cm bei 25°C

Calorific Value: 44000 kJ/kg n. DIN 5499

M anﬁfaas ;tu?:r?:tgr;:: \':v:i’lﬁ’ e‘n:l:rked Calculated from the Basic Substance Properties
Temperature Density | True Specific| Kinematic Thermal Vapor Vol. Spec. Specific Dynamic Temperature | Volum, Exp. Prandtl-
Heat Capacity| Viscosity | Conductivity | Pressure Heat Capacity| Enthalpy Viscosity Conductivity | Coefficient Number
°C kg/m? kJilkg - K} mm?s Wiim - K) mbar kdifm? - K} kJjkg mPa s mm?s 1/K -
~60
~¢0
~20
‘ 0 881 1,81 529 0,135 1598,2 0,0 467,1 8,45E-02 | 7,36E-04 6262,7
. 20 870 1,88 122 0,133 1635,6 36,8 106,1 8,13E-02 | 7,47E-04 1500,1
* 40 857 1,95 43 0,132 1671,2 75,1 16,9 7,90E-02 | 7,58E-04 544,4
‘60 84s 2,02 18,5 0,130 1706, 9 114,8 15,6 7,62E-02 | 7,40E-04 242,9
* 80 812 2,10 9,8 0,129 1747,2 156,0 8,2 7,38E-02 | 7,61£-04 132,7
* 100 [ 38 2,17 6,4 0,127 17177,2 198,7 5,2 7,15E-02 7,78E-04 89,6
120 806 2,24 4,2 0,126 1805,4 242,7 3,5 6,98E-02 | 7,94E-04 61,6
140 791 2,31 3,1 0,124 0,2 1811,8 288,3 2,s 6,772-02 | 8,09E-04 45,8
160 781 2,39 2,2 0,123 0,5 1666, 6 335,3 1,8 6,592-02 | 8,14E-04 14,9
180 768 2,46 1,8 0,122 1,2 1869,3 383,7 1,4 6,46E-02 | 8,30E-04 27,9
* 200 155 2,53 1,5 0,120 2 1910,2 433,6 1,1 6,282-02 | 8,46E-04 23,9
220 742 2,60 1,2 0,119 6 1929,2 485,0 0,89 6,17E-02 e,63E-04 19,5
240 729 2,68 1,0 0,117 11 1953,7 537,7 0,73 5,99E-02 | 8,79E-04 16,7
260 717 2,75 0,9 0,116 20 1971,8 592,0 0,68 5,00E-02 | §,89E-04 15,3
280 704 2,82 0,8 0,114 36 1985,3 647,7 0,56 5,742-02 | 9,07E-04 13,9
* 200 691 2,69 0,7 0,113 60 1997,0 - 704,9 0,48 5,66E-02 9,25E-04 12,4
* 320 311 2,97 ‘0.6 0,112 100 2013,7 761.5 0,41 | 5,56E-02 | 9,44E-04 10,8
40 (131 3,04 0,57 0,110 1s8 2021,6 823,5 0,18 5,44E-02 | 9,63E-04 10,5
360
380
400
420
440
460
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Organic Liquids having a Synthetic Base

AVIA Thermofluid S
frade Name: AVIA Thermofluid S {ehem. AVILUB B-3819 N)
~hemical Structure: Alkylat
Vanufacturer: AVIA Mineraldl-AG
nitial Boiling Point at 1,01325 bar: 340 °C Additional Substance Properties:
1. DIN 51356 Flash Point: 190 °C n. DIN I1SO 2592
‘low Point —-45 °C n. DIN [SO 3016 Ignition Temperature: 364 °C n. DIN 51794
) L. : Neutralization Number: 0,1 mg KOH/g n. DIN 51558 T1
viaximum Application Values: . Asphaltenes: Mass.-% n. DIN 51595
Aax. permissibla Flow fomp.: 300 Coke Residue: 0,01 Mass.-% n. DIN 51551
ax. permissible Flim Temp.: 3 Ash Value: 0,01 Mass.-% n.DINEN 7
Minimum Application Values: Maximum Water uptake: 0,01 Mass.-% n. DIN 1SO 3733
iilling and Startup at <300 mm?¥s: _5°C Sulphur Value: Mass.-% n. DIN 51400T6
peration at <5 mm?¥s: 90 °C Corrosion Value
for Copper: 1(-) n. DIN 51759
\dditional Physical Substancer Properties:
‘olor Number: 0,5 (-} n. DIN 1SO 2049 Additional Properties:
Nolecular Weight: 320 (-}
surface Tension: 30 - 10 N/m bei 50 °C
specific Electr. Resistance at: Q cm bei °C
>alorific Value: 43000 kJ/kg n. DIN 5499

Basic Substance Properties
Manufacturer’s Data with * marked

Calculated from the Basic Substance Properties

Temperatur Density | True Specific| Kinematic Thermal Vapor Val. Spec. Specific Dynamic Temperature | Volum. Exp. Prandtl-
Heat Capacity| Viscosity |Conductivity | Pressure Heat Capac. | Enthalpy Viscosity Canductivity | Coefficient Number
°c kgim? kJitkg - KI mm?s Wiim - K} mbar kJitm® - K) kJikg mPa-s mm?(s 1K -

~60
-40

" -20 937 1,65 1500 0,131 1548,1 -33,7 1405,5 8,472-02 | 6,672-04 | 17702,9

¢ ° 925 1,72 200 0,130 1591,0 9,0 185,0 8,172-02 | 7,03x-04 2447,7

20 912 1,79 48 0,129 1632,5 15,1 43,8 7,902-02 | 7,13E-04 607,4

40 898 1,87 19 0,127 1679,3 7,7 17,1 7,562-02 | 7,80E-04 251,2

60 883 1,94 9 0,126 1716,9 09,8 8,0 7,34K-02 | 7,63E-04 122,6

[ 872 2,01 s 9,124 17s2,1 149,13 4,6 7,07E-02 | 7,63E-04 74,9

* oo 860 2,10 3,4 0,123 1806,0 190,3 2,9 6,81X-02 | 7,56E-04 49,9

120 845 2,16 2,4 0,121 1e82%,2 232,8 2,0 6,63x-02 7,93E-04 36,2

140 832 2,23 1,8 0,120 1855,4 278,7 1,s 6,47E-02 | 8,01KX-04 27,8

160 818 2,3 1,4 0,118 1889,6 322,1 1,2 6,248-02 | 8,21E-04 22,4

180 805 2,38 1,1 0,117 1915,9 168,9 0,89 6,11E-02 | 8,31Z-04 18,0

* 200 790 2,50 1,0 0,115 1975,0 417,2 0,79 5,82E-02 | 8,50X-04 17,2

220 779 2,53 0,8 0,114 1970,9 467,0 0,63 5,78E-02 | 8,54X-04 14,0

240 765 2,60 0,7 0,113 1989,0 s18,2 0,54 5,68K-02 | 8,73K-04 12,3

260 752 2,67 0.6 0,111 2007,8 570,9 0,47 5,53E-02 | 8,87E-04 1,2

280 739 2,74 0,55 0,110 2024,9 625,1 0,41 5,43E-02 | 9,00E-04 10,1

* 300 725 2,82 9,5 0,109 2044,5 680,7 0,36 5,33K-02 | 9,21E-04 9,4
120
340
360
380
400
420
440
460
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Organic Liquids having a Synthetic Base

BAYER Diphyl DT
Trade Name: Diphyl DT
Chemical Structure: Ditolether; Synonyma: Dimethyldiphenylether, Isomerengemisch
Manufacturer: BAYER AG
Initial Boiling Point at 1,01325 bar: 284-294 °C Additional Substance Properties:
n. DIN 51356 Flash Point: 135 °C n, DIN 5175¢
Flow Point -54°C n. DIN ISO 3016 Ignition Temperature: 545 °C n. DIN 5179¢
Maxi Application Values: Neutralization Number: 0,01 mg KOH/g n, DIN 515658 T1
i "%I’c"’“"" alues: 230 °C Asphaltenes: Mass.-% n. DIN 5159¢
ax. perm!ss!ble E!?WTemp:. 3 o Coke Residue: Mass.-% n. DIN 51551
Max. permissible Film Temp.: 340 Ash Value: Mass.-% n.DINEN
Minimum Application Values: Maximum Water uptake: < 200 Mass.-% n. K. Fischer {Coul.
Filling and Startup at <300 mm?¥s: -30°C Sulphur Value: Mass.-% n. DIN 51400 T¢
Operation at <5 mm?¥s: 25°C Corrosion Value
. for Copper: (=) n. DIN 5175¢
Additional Physical Substancer Properties: . X
Color Number: (-} n. DIN 1SO 2049 Additional Properties:
Molecular Weight: )
Surface Tension: 40 - 10-* N/m bei 20 °C
Specific Electr. Resistance at: 10" Q ¢cm bei 90 °C
Calorific Value: 37600 kJ/kg
Basic Substance Properties . .
Manufacturer's Data with * marked Calculated from the Basic Substance Properties
Temperature Density | True Specific|  Kinematic Thermal Vapor Vol. Spec. Specific Dynamic Temperature | Volum. Exp. Prandtl-
Heat Capacity| Viscosity |Conductivity | Pressure |Heat Capacity| Enthalpy Viscosity Conductivity | Coefficient Number
°C kgim* kJftkg - K mmz/s Wiim - K) mbar kJiim? - K) kJikg mPa-s mm?fs 1K -
-60
-40
T 1067 1,45 61 0,138 1547,2 -30,0 €6,4 8,92E-02 | 7,50E-04 682,0
* 0 1051 1,51 14 0,136 1587,0 0,0 15,0 8,572-02 | 7,61E-04 164,0
* 20 1035 1,58 6,3 0,133 1635,3 10,9 6,7 8,13£-02 | 7,73E-04 77,1
* 40 1019 1,64 3,4 0,130 1671,2 62,7 1,5 7,78E-02 | 7,85E-04 41,8
* 60 1002 1,70 2,3 0,127 0,2 | 1703,4 96,1 2,4 7,46E-02 | 8,23E-04 20,7
" so 986 1,76 1,6 0,125 0,7 | 173s,4 131,6 1,6 7,20E-02 | 8,28E-04 22,2
* 100 970 1,82 1,2 0,123 2,3 | 1765,4 167,2 1,1 6,97E-02 | 8,38E-04 17,4
* 120 954 1,87 1,0 0,119 6,1 | 1784,0 202,7 0,97 | 6,672-02 | 8,492-04 14,9
* 140 938 1,9 0,82 0,116 14,8 | 1810,3 242,4 0,78 | 6,412-02 | 8,62B-04 12,8
* 160 922 1,98 0,68 0,114 32,5 | 1825,6 280,0 0,64 | 6,24E-02 | 8,75E-04 10,9
* 180 906 2,03 0,58 0,111 64 1839,2 19,7 0,54 | 6,04E-02 | §,90E-04 9.6
* 200 890 2,07 0,51 0,108 124 1842,3 63,6 0,46 | 5,86E-02 | 9,05E-04 8,7
* 220 874 2,12 0,45 0,106 224 1852,9 401,8 0,40 | 5,728-02 | 9,21E-04 7.9
¢ 240 858 2,16 0,41 0,103 364 1653,3 45,9 0,36 | 5,568-02 | 9,38E-04 7.4
* 260 842 2,20 0,38 0,100 609 1652,4 491,1 0,33 | 5,402-02 | 9,55E-04 7,1
* 280 826 2,24 0,37 0,097 937 1850,2 535,9 0,31 | 5,248-02 | 9,73E-04 7,0
* 200 810 2,28 0,35 0,094 1480 1846,8 579,3 0,29 | 5,092-02 | 9,92E-04 6,9
* 320 794 2,32 0,34 0,092 2240 1842,1 624,5 0,28 | 4,99E-02 | 1,01E-03 6.8
* 340 778 2,35 0,33 0,089 3100 1828,3 €73,8 0,26 | 4,872-02 | 1,03E-02 6,8
160
280
400
420
440
460
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Organic Liquids having a Synthetic Base
BAYER Diphy! KT

rade Name: Diphyl KT
hemical Structure: Gemisch aus Benzyltoluol und Dibenzyitoluol
danufacturer: BAYER AG
itial Boiling Point at 1,01325 bar: 285 °C Additional Substance Properties:
ow Point -60°C Flash Point: 144 °C n. DIN 51758

. ication V: . Ignition Temperature: 490 °C n. DIN 51794
laximum Apphcatlon alues: o0 Neutralization Number: 0,01 mg KOH/g n. DIN 51668 T1
lax. perm!ss!ble F!owTemp.'. 350 g Asphaltenes: Mass.-% n. DIN 51595
lax. permissible Film Temp.: 370 Coke Residue: Mass.-% n. DIN 51551
linimum Application Values: Ash Value: Mass.-% n. DIN EN 7
lling and Startup at < 300 mm?/s: ~ 50 °C Maximum Water uptake: < 100 Mass.-% n. DIN [SO 3733
peration at <5 mm?s: 20 °C Sulphur Value: Mass.-% n. DIN 61400 T6

Corrosion Value

dditional Physical Substancer Properties: for Copper: [ n. DIN 51759
olor Number: (=) n. DIN I1SO 2049 . i
lolecular Weight: 225 (-} Additional Properties:
urface Tension: - N/m bei °C
pecific Electr. Resistance at: 10" Q cm bei 90 °C
alorific Value: - kJkg n. DIN 51900

Mansf:;iu?:r?:tggf: \fvzﬁr??tﬁs;rked Calculated from the Basic Substance Properties
Temperature Dansity | True Specific| Kinematic Thermal Vapor Vol. Spec. Specific Dynamic Temperature | Volum. Exp. Prandtl-
Heat Capacity|  Viscosity |Conductivity | Pressure |Heat Capacity| Enthalpy Viscosity | Conductivity | Coefficient Number
°c kgim® kJitkg - K) mm?/s Wilm - K} mbar kJf(m® - K) kJ/kg mPa - 5 mm?s 1K -
-60
~40 1055 1,40 120 0,139 1477,0 -58,9 127 9,41E-02 | 7,11E-04 1275,0
* -2 1040 1,47 31 0,136 1528,8 -310,1 34 8,92E-02 | 7,21E-04 369,0
. 0 1025 1,54 12 0,134 1578,5 0,0 12,3 8,492-02 | 7,32E-04 141,0
* 20 1010 1,61 5,8 0,132 1626,1 11,s 5,9 8,10E-02 | 7,43E-04 72,0
Y a0 995 1,67 3,4 0,129 1661,7 64,3 3,4 7,782-02 | 7,54E-04 4,s
' s 980 1,74 2,2 0,127 0,1 1705,2 98,5 2,2 7,44E-02 | 7,65E-04 29,9
Y 965 1,81 1,6 0,125 0.4 1746,6 134,0 1,54 7,13E-02 | 7,77E-04 22,4
* 100 950 1,87 1,22 0,122 1,4 1776,5 170.9 1,16 6,87B-02 | 7,89E-04 17,8
* 120 935 1,94 0,97 0,120 4,2 1813,9 209,1 0,91 | 6,59E-02 | 8,02E~04 14,8
* 140 920 2,01 0,80 0,117 11 1849,2 248,7 0,74 6,32E-02 | 8,15E-04 12,7
* 160 905 2,08 0,69 0,114 25 1882,4 289,7 0,62 6,07€-02 | 8,29E-04 11,3
* 180 890 2,14 0,61 0,112 53 1904,6 132,0 0,54 5,86E-02 | 8,43E-04 10,3
* 200 875 2,21 0,54 0,109 103 1933,8 175,6 0,47 5,658~02 | 8,57E-04 9,5
* 220 860 2,28 0,49 0,107 186 1960,8 420,6 0,42 5,44E-02 | 8,72E-04 9,0
* 240 845 2,35 0,44 0,104 320 1985,7 466,9 0,37 5,24E-02 | 8,88E-04 8.4
* 260 830 2,42 0,41 0,101 523 2008,6 514,6 0,34 5,05-02 | 9,04E-04 8,1
* 280 81s 2,49 0,38 0,099 821 2029,4 563,7 0,31 4,87E-02 | 9,20E-04 7,8
* 100 800 2,58 0,36 0,096 1241 2040,0 614,1 0,29 4,728-02 | 9,38E-04 7,7
* 320 785 2,62 0,34 0,094 1815 2056,7 665,9 0,27 4,55E-02 | 9,55E-04 7.6
* 340 770 2,69 0,32 0,091 2580 2071,3 719,0 0,25 4,39E-02 | 9,74E-04 7.4
160 755 2,76 0,30 0,088 1576 2083,8 773,4 0,23 4,22£-02 | 9,93E-04 7,1
180
400
420
440
460
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Organic Liquids having a Synthetic Base

BAYER Diphyl THT

Trade Name: Diphyl THT
Chemical Structure: Teilhydriertes Terphenyl
Manufacturer: BAYER AG
Initial Boiling Point at 1,01325 bar: 352 °C Additional Substance Properties:
Flow Point -33°C Flash Point: 190 °C n. DIN 5175!
Maxi licati Iues: Ignition Temperature: 380 °C n. DIN 5179
MaXImum fqp.p IcaFtlon va ues: 45 °C Neutralization Number: 0,06 mg KOH/g n. DIN 51558 T

ax. perm!sgg:e F!Iow_l'_l'emp... 373 o0 Asphaltenes: Mass.-% n. DIN 5159!
Max. permissible Film Temp.: Coke Residue: Mass.-% n. DIN 5155
Minimum Application Values: Ash Value: Mass.-% n. DIN EN
Filling and Startup at < 300 mm¥/s: —5°C Maximum Water uptake: < 100 Mass.-% n. K. Fischer {Coul.
Operation at < 5 mm¥s: 80 °C Sulphur Value: Mass.-% n. DIN 51400 Tt

Corrosion Value

Additional Physical Substancer Properties: for Copper: (=) n. DIN 5175¢
Color Number: (=) n. DIN ISO 2049 " i
Molecular Weight: (-} Additional Properties:
Surface Tension: N/m bei °C
Specific Electr. Resistance at: 10" Q cm bei 90 °C
Calorific Value: kJ/kg n. DIN 51900

Ma nsf:é:uf:rl?:t;g:: a:?ﬁ e: t:::rke 4 Calculated from the Basic Substance Properties
Temperature Density | True Specific| Kinematic Thermal Vapor Val. Spec. Specific Dynamic Temperature | Yolum. Exp. Prandtl-
Heat Capacity| Viscosity |Conductivity | Pressure |Heat Capacity| Enthalpy Viscosity Conductivity | Coefficient Number
°c kg/im? kJilkg - K} mm?(s Wilm - K} mhbar kJf(m® - K} kdikg mPa-s mm?fs 1K -
~60
-40
-20
¢ o 1016 1,48 s30 0,110 1503,7 0,0 $39,0 7,29£-02 | 6,89E-04 7278,0
* 20 1002 1,54 76 0,109 1543,1 10,1 76,0 7,06E-02 | 6,99E-04 1077,0
TS 9es 1,61 22 0,109 1590,7 61,6 22,0 6,82E-02 | 7,09E-04 320,0
" 60 97s 1,68 9,4 0,108 1638,0 94,4 9,2 6,60E-02 | 6,92E-04 143,0
* 8o 961 1,74 5,2 0,108 1672,1 128,7 5,0 6,43E-02 | 7,11E-04 80,1
* 100 948 1,81 3,3 0,107 0,1 | 171s,9 164,3 3,1 6,24E-02 | 7,12E-04 52,6
* 120 934 1,88 2,3 0,107 0,4 | 17ss,9 201,3 2,2 6,07E-02 | 7,28E-04 38,1
* 140 920 1,95 1,7s 0,106 1,1 | 1794,0 239,7 1,6 5,91E-02 | 7,43E-04 29,6
* 160 907 2,01 1,40 0,106 k] 1823,1 279,5 1,3 5,79£-02 | 7,482-04 24,2
“ 180 893 2,08 1,16 0,105 7 1857,4 320,7 1,04 $,65E-02 | 7,632-04 20,6
“ 200 879 2,15 0,99 0,108 16 1889,9 363,2 0,87 5,53E-02 | 7.77E-04 11,9
“ 220 866 2,22 0,87 0,104 32 1922,5 407,1 0,75 | 5,41E-02 | 7,85E-04 16,0
* 200 852 2,29 0,77 0,104 62 1951,1 452,5 0,66 5,30E-02 | 8,00E-04 u,6
* 260 819 2,36 0,70 0,103 111 1980,0 499,2 0,59 5,20E-02 | 8,09E-04 13,5
* 280 825 2,44 0,65 0,103 190 2013,0 547,2 0,54 5,09E-02 | 8,258-04 12,9
* 300 811 2,51 0,60 0,102 312 2035,6 596,7 0,49 5,01E-02 | 8,41E-04 12,1
“ 320 798 2,58 0,58 0,102 491 2058,8 647,6 0,46 4,93E-02 | 8,52B-04 1,7
* 340 784 2,65 0,54 0,101 746 2077,6 99,8 0,42 4,86E-02 | 8,692-04 11,0
160 7 2,72 0,52 0,101 1097 2097,1 753,4 0,40 4,82E-02 | 8,81E-04 10,8
180
400
420
440
450
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Organic Liquids having a Synthetic Base
BP Olex WF 0801
rade Name: BP Olex WF 0801
-hemical Structure: Gemisch isomerer Dibenzyltoluole
Aanufacturer: BP Oiltech GmbH
ritial Boiling Point at 1,01325 bar: 360 °C Additional Substance Properties:
. DIN 51356 Flash Point: 220 °C n. DIN 1SO 2592
low Point -33°C n.DIN iSO 3016 Ignition Temperature: > 500 °C n. DIN 51794
3 o . Neutralization Number: < 0,056 mg KOH/g n. DIN 51558 T1
faximum Application ¥alues: . Asphaltenes: - Mass.-% n. DIN 51595
lax. permissible Flow Temp.: 350 °C Coke Residue: 0,03 Mass.-% n.DIN 51551
lax. permissible Film Temp.: 370°C Ash Value: <0,01 Mass.-% n.DINEN 7
finimum Application Values: Maximum Water uptake: < 0,02 Mass.-% n. DIN 18O 3733
illing and Startup at < 300 mm¥s: -10°C Sulphu_rVaIue: <01 Mass.-% n. DIN 51400T6
iperation at <5 mm¥s: 80 °C Corrosion Value
for Copper: 1-100 A3 (-} n. DIN 51759
dditional Physical Substancer Properties: . .
olor Number: 15 () n. DIN ISO 2049 Additional Properties:
tolecular Weight: 270 )
urface Tension: N/m bei °C
pecific Electr. Resistance at: 150 - 10% Q c¢m bei 25 °C
alorific Value: 39400 kJ/kg n. DIN 5499
Basic Substance Properties . .
Manufacturer's Data with * marked Calculated from the Basic Substance Properties
Temperature Density | True Specific| Kinematic Thermal Vapor Vol. Spec. Specific Dynamic Temperature | Volum, Exp. Prandtl-
Heat Capacity]  Viscosity |Conductivity | Pressure |Heat Capacity| Enthalpy Viscosity Conductivity | Coefficient Number
°c kgim? kJitkg - K) mm?s Wim - K) mbar kJj{m® - K) kJikg mPa-s mm?s 1K -
~60
-40
* -20 1056 1,44 1040 0,136 1520,6 -29,4 | 1098,2 8,94E-02 | 6,39E~04 | 11628,4
o 1043 1,51 180 0,134 1574,9 0,0 17,7 8,51E-02 | 6,71B-04 21s,6
* 2 1029 1,58 40 0,132 1625,8 30,8 4,2 8,12E-02 | 6,80E~04 492,7
" 40 1015 1,65 1s 0,130 1674,8 63,0 15,2 7,76E-02 | 6,90E-04 193,2
* 60 1001 1,71 2.6 0,128 1711,7 96,5 7.6 7,48E-02 6,99E-04 101,6
‘a0 988 1,78 4.4 0,126 1758,6 131,5 44 7,162-02 | 6,92E-04 61,4
“ 100 974 1,85 3,0 0,124 1801,9 167,9 2,9 6,88E-02 | 7,06E-04 43,6
* 12 960 1,92 2,4 0,122 1843,2 205,6 2,3 6,62E-02 | 7,19E-04 36,3
‘140 945 1,99 1,? 0,120 0,1 | 1880,6 44,8 1,6 6,38E-02 | 7.41E-04 26,6
* 160 931 2,06 1,4 0,118 0,3 | 1917,9 285,4 1,3 6,15E-02 | 7,52E~04 22,8
* 180 917 1,13 1,1 0,116 1 1953,2 327,3 1,0 5,94E-02 | 7,63E-04 18,5
* 200 904 2,20 0,95 0,114 4 1988,8 370,7 0,86 5,73E-02 | 7,68E~04 16.6
* 220 a90 2,27 0,82 0,112 8 2020,3 a1s,s 0,73 5,54E~02 | 7,81B-04 14,0
* 240 a76 2,34 0,71 0,110 17 2049,8 461,6 0,62 5,37E-02 | 7,94E-04 11,2
* 260 862 2,41 0,63 0,108 EE] 2077,4 509,2 0,54 5,20E-02 | 8,07E-04 12,1
* 200 a4n 2,48 0,56 0,106 64 2103,0 558,1 0,47 $,04E-02 | 8,212-04 1m,1
* 300 834 2,35 0,51 0,104 14 2126,7 608,5 0,4 4,892-02 | 8,35E-04 10,4
Y 320 820 2,63 0,47 0,102 190 2156,6 660,2 0,39 | 4,73E-02 | 8,50E-04 9,9
YY) 806 2,70 0,43 0,100 326 2176,2 713,4 0,35 | 4,60E-02 | 8,65E-04 9,4
* 3s0 792 2,17 0,40 0,098 5131 2193,8 767,9 0,32 4,472-02 | 8,80E-04 9.0
380
400
420
440
460
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Organic Liquids having a Synthetic Base

Deacal HT22
Trade Name: Deacal HT 22
Chemical Structure: Synthetischer Warmetrager, alkylaromaten
Manufacturer: DEA Mineraldl AG
Initial Boiling Point at 1,01325 bar: 340 °C Additional Substance Properties:
n. DIN 51356 Flash Point: >190 °C n. DIN I1SO 2592
Flow Point <—45°C n. DIN IS0 3018 Ignition Temperature: 364 °C n. DIN 51794
Maxi Application Values: Neutralization Number: 0,1 mg KOH/g n. DIN 51558 T1
Maxrmum. pf:)I’caFtl’o" Ta ues: 200 °C Asphaltenes: - Mass.-% n. DIN 51595
Max. perm!ss!ble F.:)wTemp... 220 °C Coke Residue: < 0,01 Mass.-% n. DIN 51551
ax. permissible Film lemp.: Ash Value: < 0,01 Mass.-% n.DINEN 7
Minimum Application Values: Maximum Water uptake: < 0,1 Mass.-% n. DIN ISO 3733
Filling and Startup at <300 mm¥s: -5°C SulphurValue: - Mass.-% n. DIN 51400 T6
Operation at <5 mm¥s: 90 °C Corrosion Value
i i for Copper: 1(-) n. DIN 51752
Additional Physical Substancer Properties: . .
Color Number: <0,5 (-} n. DIN 1SO 2049 Additional Properties:
Molecular Weight: 320 g/mol
Surface Tension: 31 - 102 N/m bei 50 °C
Specific Electr. Resistance at: 2,0 - 10" Q cm bei °C
Calorific Value:. 43000 kJ/kg n. DIN 51900
Basic Substance Properties . .
Manufacturer’s Data with * marked Calculated from the Basic Substance Properties
Temperature Density | True Specific| Kinematic Thermal Vapor Vol. Spec. Specific Dynamic Temperature | Volum. Exp. Prandtl-
Heat Capacity|  Viscosity |Conductivity | Pressure Heat Capacity Enthalpy Viscosity Conductivity | Coefficient Number
°G kgim? kditkg - K} mm?s Wim - K} mbar kdf(m? « K} kJikg mPa-s mm?s 1K -
-60
-40
-20 938 1,65 1500 0,131 1547,7 -33,7 1407,0 8,46E-02 | 6,93E-04 | 17721,8
* ° 925 1,71 200 0,130 1581,8 0,0 185,0 8,22E-02 | 7,03E-04 2433,5
20 912 1,79 49 0,129 1632,5 35,1 44,7 7,90E-02 | 7,13B-04 620,1
40 898 1,87 19 0,127 1679,3 71,7 17,1 7,56E-02 | 7,79E-04 251,2
60 885 1,94 9 0,126 1716,9 109,8 8.0 7,34E-02 | 7,63E-04 122,6
80 872 2,01 H 0,124 0,1 | 1752,7 149,3 4.4 7,07E-02 | 7,65E-04 70,7
* 100 859 2,10 3,4 0,123 0,2 1803,9 190,3 2,9 6,82E-02 | 7,71E-04 49,9
120 845 2,16 2.4 0,122 0,4 | 1825,2 232,7 2,0 6,68E-02 | 7,93E-04 5,9
140 832 2,23 1,8 0,120 0,9 1855,4 276,6 1,8 6,478-02 | 8,01E-04 27,8
“160 019 2,30 1,4 0,119 1,9 1883,7 21,9 1,2 6,32E-02 | 8,11E-04 22,2
180 805 2,38 1,2 0,117 4,0 191s,9 168,7 0,97 6,11E-02 | 8,31E-04 19,7
* 200 792 2,50 0,97 0,116 8,3 1900,0 47,0 0,77 5,86E-02 | 8,42E-04 16,6
220 779 2,52 0,84 0,115 19,3 1963,1 466,7 0,65 5,86E-02 | 8,54E-04 14,3
240 766 2,60 0,73 0,113 42,3 1991,6 517,9 0,56 | 5,67E-02 | 8,66E-04 12,9
260 752 2,67 0,65 0,112 92,6 2007,8 570,6 0,49 5,50E-02 | 8,87E-04 1,7
280 739 2,74 0,58 0,110 203 2024,9 624,7 0,42 5,432-02 | 9,00E-04 10,7
* 200 725 2,80 0,53 0,109 443 2030,0 680,3 0,30 5,37E-02 | 9,21E-04 9,9
320 713 2,09 0,49 0,108 970 2060,6 737,3 0,35 5,24E-02 | 9,30E-04 9,4
40
360
180
400
420
440
460
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Organic Liquids having a Synthetic Base

Dowtherm G

rade Name: Dowtherm G
“hemical Structure: Gemisch aus Diaryl- und Triarylether
Wanufacturer: DOW Chemical / FRAGOL GmbH
nitial Boiling Point at 1,01325 bar: °C Additional Substance Properties:
1. DIN 51356 Flash Point: 130 °C n. SETA
‘low Point —-40°C Ignition Temperature: 583 °C n.ASTM E659-78

. S i Neutralization Number: mg KOH/g n. DIN 51558 T1
Vaximum Application \_]/_alues: . Asphaltenes: Mass.-% n. DIN 51595
fax. permissible Flow Temp.: 8nec Coke Residue: Mass.-% n. DIN 515517
JAax. permissible Film Temp.: C Ash Value: Mass.-% n. DIN EN 7
Viinimum Application Values: Maximum Water uptake: Mass.-% n. DIN ISO 3733
‘illing and Startup at < 300 mm?s: ~6°C Sulphur Value: Mass.-% n. DIN 561400 T6
dperation at <5 mm?/s: °C Corrosion Value

for Copper: (-} n. DIN 61759

Additional Physical Substancer Properties: " .
Solor Number: (-} n. DIN ISO 2049 Additional Properties:
Violecular Weight: {-)
Surface Tension: N/m bei 20 °C
Specific Electr. Resistance at: Q cm bei 25°C
Calorific Value: kJ/kg n. DIN 5499

Basic Substance Properties
Manufacturer's Data with * marked

Calculated from the Basic Substance Properties

Temperature Density | True Specific| Kinematic Thermal Vapor Vol. Spec. Specific Dynamic Temperature | Volum. Exp. Prandtl-
Heat Capacity|  Viscosity |Conductivity | Pressure | Heat Capacity| Enthalpy Viscosity Conductivity | Coefficient Number
°¢ kgim? kJitkg - K} mm?ls Witm - X) mbar kJi{m? - K} kdikg mPa - s mm?s 1K -
-60
=40
-20
* ° 121 1,53 66,6 0,136 1715,1 0,0 74,7 7,93E-02 | 7,14E~-04 839,9
* 2 1105 1,58 17,1 0,136 1745,9 31,1 1,9 7,79E~02 | 7,24E~-04 219,5
a0 1089 1,61 7.6 0,135 0,1 17451 63,0 8.3 7.61E-02 | 7,35E-04 99.9
) 1072 1,67 4.4 0,134 0,3 1790,2 95,9 4“8 7,498~02 | 7,70E-04 58,8
* 80 1056 1,72 3,0 0,132 1 1816,3 129,8 3,2 7,27E-02 | 7,73E-04 41,3
* 100 1040 1Ln 2,2 0,131 3 1840,8 164,5 2,3 7.12p-02 7.81E-04 30,9
* 120 1023 1,81 1,7 0,129 7 1851,6 200,2 1,7 6,972-02 | 8,02E-04 24,4
¢ 140 1007 1,86 1,3 0,127 16 1873,0 236,7 1,3 6,78E-02 | 8,11E-04 19,2
* 1e0 991 1,90 1,1 0,124 3¢ 1662,9 274,2 1,08 6,59£-02 | 8,22E-04 16,7
* a0 975 1,95 0,90 0,122 68 1901,3 2.7 0.88 6,422-02 8,33E-04 1.4.0
* 200 958 2,00 0,76 0,119 125 1916,0 352,0 0,73 6,21£-02 | 8,52E~04 12,2
* 220 942 2,04 0,65 0,116 217 1921,7 392,3 0,61 | 6,04E-02 | 8,65E-04 10,8
* 240 926 2,09 0,56 0,113 158 193s,3 433,4 0,s2 S,84E-02 | 8,79E-04 9.6
* 260 909 2,13 0,49 0,110 565 1936,2 475,5 0,44 5,66E-02 | 8,98E-04 8.6
" 200 93 2,18 0,43 0,107 858 1946,7 518,6 0,38 5,50E-02 | 9,13E-04 7.8
* 300 77 2,23 0.38 0,104 1261 195s,7 562,5 0,33 S,32£-02 | 9,20E-04 7,2
¢ 320 860 2,27 0,34 0,101 1798 1952,2 607,4 0,29 $,17E-02 | 9,50E-04 6,6
* 340 [ 2,32 0,30 0,098 2496 1958,1 653,1 0,26 $,00E-02 | 9,66K-04 6,0
* 260 [}1] 2,36 0,27 0,094 3388 1954,1 699,8 0,23 4,81E~02 | 9,84E-04 5,6
a0
400
420
440
460
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Organic Liquids having a Synthetic Base
Dowtherm HT

Trade Name:
Chemical Structure:

Dowtherm HT
Teilhydriertes Terphenyl

Manufacturer: DOW Chemical / FRAGOL GmbH
Initial Boiling Point at 1,01325 bar: °C Additional Substance Properties:
n. DIN 51751 Flash Point: 172 °C n. SETA
Flow Point -3°C Ignition Temperature: 350 °C n. ASTM E 659-7¢

3 L Neutralization Number: KOH/g n. DIN 51558 T1
Maximum Application Values: Asphaltenes: Mass.-% n. DIN 51595
Max. permissible Flow Temp.: 3a3°C Coke Residue: Mass.-% n. DIN 51551
Max. permissible Film Temp.: °C Ash Value: Mass.-% n.DIN EN 7
Minimum Application Values: Maximum Water uptake: Mass.-% n. DIN ISO 3733
Filling and Startup at < 300 mm?¥/s: ~3°C Sulphur Value: Mass.-% n. DIN 51400 Té
Operation at <5 mm?s: °C Corrosion Value

for Copper: ) n. DIN 51759

Additional Physical Substancer Properties:

Color Number:
Molecular Weight:

(-} n. DIN ISO 2049
=)

Additional Properties:
Sicherheitsdatenblatt liegt nicht vor!

Surface Tension: N/m bei 20°C
Specific Electr. Resistance at: Q cm bei 25°C
Calorific Value: kJ/kg n. DIN 5499
Mansfasc"t:u?:rt’):tlggf: zz?ﬁirt:::rked Calculated from the Basic Substance Properties
Temperature DenWrTrue Specific|  Kinematic Thermal Vapor Val. Spe:.ﬁ Specific Dynamic Temperature | Volum. Exp. Prandtl-
Heat Capacity| Viscosity |Conductivity | Pressure Heat Capacity| Enthalpy Viscosity Conductivity | Coefficient Number
°g kgim? kJiikg - K) mm?fs Wim - K} mbar kJim? - K} kJdikg mPa-s mm?fs 1K -
-60
-40
~20
* 0 1015 1,42 939 0,125 1441,3 0,0 953 8,67E-02 | 6,90E-04 | 10827,0
20 1001 1,50 97 0,124 1501,5 29,2 97 8,26E-02 | 6,99E-04 1174,6
* 0 987 1,58 26 0,123 1559,5 59,9 25,6 7,89E-02 | 7,09E-04 329,6
* 60 973 1,65 1 0,122 1605,5 92,2 10,6 7,60E-02 { 7,19E-04 14,8
* a0 959 1,73 5,9 0,120 1659,1 126,0 5,6 7,23E-02 | 7,30E-04 81,6
* 100 945 1,81 3,7 0,119 0,1 [ 1710,5 161,3 3,5 6,96E-02 | 7,41E-04 53,2
* 120 931 1,89 2,5 0,118 0,3 1759,6 198,2 2,3 6,71E-02 | 7,52E-04 37,3
* 140 917 1,96 1,9 0,117 1 1797,3 236,6 1,7 6,51E-02 | 7,63E~04 29,2
* 160 903 2,04 1,4 0,116 3 1842,1 276,6 1,3 6,30E-02 | 7,75E-04 22,2
* 180 889 2,12 1,2 0,115 6 1884,7 318,1 1,03 6,10E-02 | 7,87E-04 19,7
* 200 875 2,19 0,97 0,113 1s 1916,3 361,2 0,85 5,90E-02 | 8,00E-04 16,5
* 220 961 2,27 0,82 0,112 n 1954,5 405,8 0,71 5,73E~02 | 8,13E-04 14,2
* 240 847 2,35 0,71 0,111 61 1990,5 452,0 0,61 5,58E-02 | 8,26E-04 12,7
* 260 833 2,43 0,63 0,110 11s 2024,2 499,7 0,53 5,43E-02 | 8,40E-04 11,6
® 200 819 2,50 0,56 0,109 205 2047,5 548,9 0,46 5,32E-02 | 8,55E-04 10,5
* 300 80s 2,58 0,51 0,108 350 2076,9 599,7 0,41 5,20E-02 | 8,70E-04 9,8
* 220 791 2,66 0,47 0,106 573 2104,1 652,0 0,17 5,04E-02 | 8,e5E-04 9,3
* 340 777 2,73 0,43 0,105 907 2121,2 705,9 0,34 4,95E-02 | 9,01E-04 8,7
360
360
400
420
440
460
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Organic Liquids having a Synthetic Base
Dowtherm LF

Trade Name: Dowtherm LF
Chemical Structure: Aromatengemisch
Manufacturer: Dow Chemical / FRAGOL GmbH
Initial Boiling Point at 1,01325 bar: °C Additional Substance Properties:
n. DIN 51751 Flash Point: 120 °C n. SETA
Flow Point -40°C Ignition Temperature: 471 °C n.ASTM E659-78
Maxi Application Values: Neutralization Number: mg KOH/g n. DIN 51558T1
Max:mum : p%llcaFtIIOn Ta ues: 343 °C Asphaltenes: Mass.-% n. DIN 51595
vy Pe"“!sslble F.]‘"’"Te’“p;- o Coke Residue: Mass.-% n. DIN 51551

ax. permissible Fiim femp.: Ash Value: Mass.-% n.DINEN 7
Minimum Application Values: Maximum Water uptake: Mass.-% n. DIN ISO 3733
Filling and Startup at < 300 mm?s: -40°C Sulphur Value: Mass.-% n. DIN 5140076
Operation at <5 mm¥/s: °C Corrosion Value

for Copper: - n. DIN 51759

Additional Physical Substancer Properties:

Color Number: {-) n.DIN 1SO 2043 Additional Properties:
Molecular Weight: (=)
Surface Tension: N/m bei °C
Specific Electr. Resistance at: Q cm bei °C
Calorific Value: kJ/kg n. DIN 5499
Manff:;fu?:r?:tggf: z:f:irt:::,ked Calculated from the Basic Substance Properties
Temperature Density | True Specific| Kinematic Thermal Vapor Vol. Spec. Specific Dynamic Temperature | Volum. Exp. Prandtl-
Heat Capacity|  Viscosity | Conductivity | Pressure Heat Capacity| Enthalpy Viscosity Conductivity | Coefficient Number
°C kgim® kJ/(kg - K} mm?fs Wim - K} mhbar kJ/tm3 - K} kJikg mPa-s mm?fs 1K -
-60
* -a0 1064 1,64 m 0,145 1745,0 -67,3 197 8,311-02 | 7,36E-04 4488,0
¢ .20 1048 1,68 40 6,142 1760,6 -34,1 41,8 8,128-02 | 7,40E-04 492,5
* ° 1032 1,73 11,4 0,141 1785,4 6,0 11,8 7,90E-02 | 7,27E-04 144,4
* 20 1017 1,78 5.2 0,138 1610,3 as,1 5,2 7,628-02 | 7,37E-04 68,2
a0 1001 1,03 1,0 0,136 0,1 1031,8 71,1 3,0 7,42E~02 | 7,99E-04 40,4
* 60 985 1,87 2,0 0,132 0,1 1842,0 108,0 2,0 7.22E-02 | 0,12E-04 21,7
" s 969 1,92 1.4 0,131 1 1860,5 145,9 1,4 7,04E-02 | 8,26E-04 19,9
“ 100 954 1,97 L1 0,128 a 1079,4 184,7 1,06 6,812-02 | 8,25E-04 16,2
* 120 938 2,01 0,30 0,125 8 1685,4 224,5 0,85 6,63E-02 | 8,42E-04 13,6
* 140 922 2,08 0,75 0,122 18 1699,3 265,1 0,69 6,42E-02 | 8,592-04 11,7
* 160 906 2,11 0,64 o, 119 41 1911,7 306,8 0,58 6,22E~02 | 8,75E-04 10,3
* 1s0 891 2,15 0,56 0,116 02 1915,7 249,23 0,50 6,062~02 | 8,842-04 9,3
* 200 87s 2,20 0,50 0,113 155 1925,0 92,8 0,44 5,872-02 | 9,02E-04 8,s
* 220 059 2,25 0,45 0,110 74 1932,0 437,2 0,38 5,69E-02 | 9,20E-04 7,9
* 240 842 2,29 0,41 0,106 4s8 1920,5 482,6 0,34 5,49E-02 | 9,28E-04 7.5
* 260 827 2,24 0,37 6,103 732 193s,2 528,9 0,31 5,32E-02 | 9,57E-04 7,0
* 280 812 2,19 0,35 0,100 123 1940,7 576,1 0,20 5,158-02 | 9,712-04 6,8
* 00 796 2,43 0,32 0,096 1663 1934, 624,3 0,26 4,962-02 | 9,92E~04 6,5
Y aze 780 2,48 0,10 0,092 2387 1934,4 673,4 0,24 4,76E~02 | 1,012-03 6,3
" 240 764 2,53 0,29 0,088 EERE] 1932,9 723,5 0,22 4,55E-02 | 1,03z-03 6,4
160
180
400
420
440
450
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Organic Liquids having a Synthetic Base
Dowtherm Q

Trade Name:
Chemical Structure:

Dowtherm Q

Gemisch aus Diphenylethan und Alkylaromaten
DOW Chemical / FRAGOL GmbH

Manufacturer:

Initial Boiling Point at 1,01325 bar: 267 °C
Flow Point -34°C

Maximum Application Values:

Max. permissible Flow Temp.: 329 °C
Max. permissible Film Temp.: 355 °C
Minimum Application Values:

Filling and Startup at < 300 mm?¥s: -34°C
Operation at <5 mm?s: °C

Additional Physical Substancer Properties:

Color Number:

Molecular Weight:

Surface Tension:

Specific Electr. Resistance at:
Calorific Value:

() n. DIN SO 2049
=

N/m bei 20°C
Q cm bei 25°C
kJrkg n. DIN 5499

Additional Substance Properties:
Flash Point:

{gnition Temperature:

120 °C

Neutralization Number:
Asphaltenes:
Coke Residue:
Ash Value:
Maximum Water uptake:
Sulphur Value:

Corrosion Value

for Copper:

=)

Additional Properties:

41 °C

KOH/g
Mass.-%
Mass.-%
Mass.-%
Mass.-%
Mass.-%

n. SETA

n. ASTM E659-78
n. DIN 61558 T1

n. DIN 51595
n. DIN 51551
n.DINEN7

n. DIN ISO 3733
n. DIN 51400 T6

n. DIN 51759

Manl?faastlz't:u?:ri?sstlgg‘t:: \/Pvri:r':e‘rt::rked Calculated from the Basic Substance Properties
Temperature Oensity | True Specific| Kinematic Thermal Vapor Vol. Spec. Specific Dynamic Temperature | Volum. Exp. Prandtl-
Heat Capaeity| Viscosity |Conductivity | Pressure Heat Capacity| Enthalpy Viscasity Conductivity | Coefficient Number
°C kgim? kJitkg - K) mm?s Wim - K} mbar kJfim? - K] kdfkg mPa-s mm¥s 1K -
-60 ¢
-40
* -2 1002 1,53 19,4 0,145 1533,1 -31,4 19,5 9,46E-02 | 7,73E-04 205,1
¢ ° 987 1,39 8,2 0,137 1569,3 o,0 8,1 8,732-02 | 8,11E-04 93,9
* 20 971 1,65 4,4 0,128 1602,2 22,6 4,3 7,99E-02 | 8,24E-04 55,1
) 956 1,72 2,8 0,127 0,1 | 1644,3 66,4 2,6 7,72E-02 | 7,85E-04 36,3
T 941 1,78 1,9 0,125 0,3 | 1675,0 101,5 1,8 7,462-02 | 7,97E-04 25,5
LY 925 1,84 1,4 0,122 1 1702,0 137,7 1,3 7,172-02 | 8,29E-04 19,5
* 100 910 1,91 1,07 0,119 4 1738,1 175,2 0,97 6,852-02 | 8,38E-04 15,6
* 220 895 1,97 0,86 0,116 10 1763,2 213,9 0,77 6,58E-02 | 8,49E-04 n,l
* 140 (1] 2,03 6,70 0,113 23 1786,4 253,8 0,62 6,132-02 | 8,62E-04 11,1
* 160 864 2,09 0,60 0,110 49 1805,8 294,9 0,52 6,09E-02 | 8,.85E-04 9.9
* 180 849 2,15 0,51 0,107 98 1825,4 237,3 0,44 5,86E-02 | 8,98E-04 8,7
4 200 834 2,21 0,45 0,104 182 1843,1 180,8 0,38 5,642-02 | 9,13E-04 8,0
* 220 819 2,27 0,40 0,101 120 1859,1 425,6 0,33 5,43E-02 | 9,282-04 7.4
* 240 [13] 2,3 0,36 0,097 s34 1871,0 471,6 0,29 5,18E-02 | 9,51E-04 6,9
* 260 788 2,39 0,33 6,094 854 1883,3 518,8 0,26 4,99E-02 | 9,68E-04 6,6
* 280 773 2,45 0,30 0,091 1313 1893,9 567,2 0,23 4,81E-02 | 9,852-04 6,2
* 300 757 2,50 0,28 6,088 1952 1892,5 616,8 0,21 4,65E-02 | 1,01%-03 6,0
* a2 742 2,56 0,26 0,085 2814 1899,5 667,7 0,20 4,472-02 | 1,032-03 5,8
340
360
380
400
420
440
460
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Organic Liquids having a Synthetic Base
Finkotherm S-300

Trade Name: FINKOTHERM S-300
Chemical Structure: Alkylbenzol-Gemisch (Synth. alkylsubstit. aromat. CH-Verb.)
Manufacturer: FINKE Mineraldlvertriebs-GmbH
Initial Boiling Point at 1,01325 bar: 360 °C Additional Substance Properties:
n. DIN 51366 Flash Point: 200 °C n. DIN ISO 2592
Flow Point -60°C n. DIN ISO 3016 Ignition Temperature: 360 °C n. DIN 51794
. Applicati Iues: Neutralization Number: 0,02 mg KOH/g n. DIN 51668 T1
Maximum PP”Calfl"’" Values: o Asphaltenes: Mass.-% n. DIN 51595
Max. permissible F.fWTTemp;- g°° o Coke Residue: 0,01 Mass.-% n. DN 51551
Max. permissible Film Temp.: 30 Ash Value: Mass.-% n.DIN EN 7
Minimum Application Values: Maximum Water uptake: < 0,02 Mass.-% n. DIN I1SO 3733
Filling and Startup at < 300 mm?¥s: —4°C Sulphur Value: Mass.-% n.DIN 51400 T8
Operation at <5 mms: 88 °C Corrosion Value
. . for Copper: 0(-) n. DIN 51759
Additional Physical Substancer Properties: » )
Color Number: 1,0 {~) n. DIN 1SO 2049 Additional Properties:
Molecular Weight: 305 -}
Surface Tension: 0,03 N/m bei 20 °C
Specific Electr. Resistance at: Q cm bei 25°C
Calorific Value: kJ/kg n. DIN 5499
Basic Substance Properties . .
Manufacturer's Data witr? * marked Calculated from the Basic Substance Properties
Temperature Density | True Specific| Kinematic Thermal Vapor Vol. Spec. Specific Dynamic Temperature | Volum. Exp. Prandtl-
Heat Capacity| Viscosity |Conductivity | Pressure | Heat Capacity| Enthalpy Viscosity Conductivity [ Coefficient Number
o0 kg/m? kJitkg - K) mmYs Wiim - K} mbar kJi{m? - K} kJikg mPa-s mm?s 1K -
-60
~40
-20 914 1,70 3500 0,138 1553,8 -35,1 | 3199,0 9,88£-02 | 7,66E-04 [ 39408,0
* o 900 1,81 440 0,137 1629,0 0,0 396,0 8,472-02 | 7,78E-04 5193,9
20 886 1,93 88,s 0,135 1710,0 37,3 78,4 7,89E-02 | 7,90E-04 1121,0
4 a72 2,02 e 0,132 1761,4 76,8 2,1 7,498-02 | 8,03E-04 507,1
T 858 2,14 18 0,131 0,1 | 1836,1 118,6 15,4 7,13E-02 | 8,16E-04 252,3
* 80 845 2,26 7,5 0,129 0,5 | 1909,7 162,5 6,3 6,75E-02 | 8,09E-04 11,0
* 100 832 2,37 5,0 0,127 1,6 | 1971,8 208,6 42 6,44E-02 | 8,11E-04 77,6
¢ 320 (30 2,48 3,9 0,125 5,2 | 2028,6 257,0 3,2 6,162-02 | 8,31E-04 63,3
* 140 804 2,59 2,9 0,123 12,6 | 2082.4 307,6 2,3 5,91E-02 | 8,50E-04 49,1
‘ 160 790 2,71 2,3 0,122 27 2140,9 360,4 1,8 5,70E-02 | 8,68E-04 40,4
* 180 777 2,81 1,7 0,120 53 2183,4 415,4 1,3 5,50£-02 | 8,77E-04 30,9
* 200 762 2,92 1,3 0,119 95 2225,0 472,6 0,99 | s.3se-02 | 9,04E-04 24,3
* 220 749 3,02 1,05 0,118 160 2262,0 532,0 0,79 | 5,22E-02 | 9,1SE-04 20,1
* 240 735 3,12 0,a8 0,116 255 2293,2 593,7 0,65 | 5,068-02 | 9,34E-04 17,4
* 260 120 3,23 9,15 0,115 ET 1Y 2315,6 657,5 0,54 | 4,94E-02 | 9,61E-04 15,2
* 200 707 3,34 0,66 0,112 567 2361,4 723,86 0,47 | 4,74E-02 | 9,74E-04 13,9
* 00 693 3,46 0,60 0,111 800 2397,8 791,9 0,42 | 4,63E-02 | 9,95E-04 13,0
‘ * a2 679 3,59 0,53 0,110 1095 2437,6 862,3 0,36 | 4,51£-02 | X,02E-03 11,7
YY) 665 LR K 0,48 0,108 1459 2480,5 935,0 0,32 | 4,358~02 | 1,04E-03 11,0
360
180
400
420
440
460
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Organic Liquids having a Synthetic Base
FRAGOL Ucotherm S20A

Trade Name: FRAGOL Ucotherm S20A
Chemical Structure: Polyalkylenglycol
Manufacturer: FRAGOL Industrieschmierstoff GmbH
Initial Boiling Point at 1,01325 bar: *¥*)°C Additional Substance Properties:
n. DIN 51751 Flash Point: > 170 °C n. DIN 51758
Flow Point -36°C n. DIN SO 3016 Ignition Temperature: > 300 °C n. DIN 51794
Manxi Application Values: Neutralization Number: mg KOH/g n.DIN 51568 T1
Ma"'m“m ’ P!:ﬂ’caFl"’" Ta ues: 240 °C Asphaltenes: Mass.-% n. DIN 51695
Mo e e Film Tomme 260 °C Coke Residue: 0,01 Mass.-% n. DIN 51551
ax. permissible Him femp.: Ash Value: 0,01 Mass.-% n. DIN EN 7
Minimum Application Values: Maximum Water uptake: < 0,25 Mass.-% n. DIN iSO 3733
Filling and Startup at < 300 mm?¥s: —-7°C Sulphur Value: 0,08 Mass.-% n. DIN 51400 T6
Operation at <5 mm?¥s: 160 °C Corrosion Value
i A for Copper: ) n. DIN 51758
Additional Physical Substancer Properties: . i
Color Number: {-) n. DIN 1SO 2049 Additional Properties: )
Molecular Weight: 900 kg/kmol **) zersetzt sich vor Siedebeginn
Surface Tension: 38 Dyn/cm bei 20 °C . e
Specific Electr. Resistance at: Q cm bei °C Korrosionstest bei 80 °C, 7 Tage
Calorific Value: 39000 kJ/kg n. DIN 5499 Kupfer — 1 mg/Pritkérper — > Gewichtsverdnderung
Basic Subs e P tie: .
M anufzsc:fur:r’stlggfa wrifr? g;r r[n:rk ed Calculated from the Basic Substance Properties
Temperature Density | True Specific| Kinematic | Thermal Vapor Vol. Spec. Specific Dynamic Temperature | Volum. Exp. Prandtl-
Heat Capacity|  Viscosity | Conductivity | Pressure Heat Capacity| Enthalpy Viscosity Conductivity | Coefficient Number
°c kgim® kJitkg - K} mm?fs Wilm - K) mbar kJim® - K) kJikg mPa-s mm?(s 1K -
-60
-40
-20
* o 1050 1,68 s10 0,160 1764,0 0,0 $35,5 9,07E-02 | 5,71E-04 | 5622,8
* 2 1038 1,84 140 0,160 1909,9 15,9 145,31 8,38E-02 | 5,76E-04 | 1671,2
© 1020 1,89 56 0,160 1927,8 73,1 s7,1 8,302-02 | 8,82E-04 674,7
' 6o 1002 1,96 28 0,160 1961,9 11,6 28,1 8,158-02 | 8,98E-04 43,7
* s0 987 2,03 16 0,160 2001,6 151,5 15,8 7,998-02 | 8,61E-04 200,4
* 100 975 2,09 11 0,159 2037,7 192,7 10,7 7,80E-02 | 8,08E-04 141,0
* 120 955 2,16 8 0,159 2062,8 235,3 7,6 7,71E-62 | 8,69E-04 203,8
140 939 2,23 6,2 0,159 2094,0 279,2 s,8 7,598-02 | 8,79E-04 81,7
* 160 923 2,30 4,6 0,159 2122,9 24,5 4.3 7,49E~02 | 8,90E-04 61,4
* 10 %08 2,36 3,4 0,159 2142,9 371,1 3,1 7,42E-02 | 8,95E-04 45,8
* 200 290 2,42 3,0 0,159 2162,7 419,0 2,7 7,35E-02 | 9,24E-04 40,8
* 220 873 2,50 2,7 0,159 2182,5 468,13 2,4 7,29E-02 | 9,4SE-04 37,1
240 858 2,56 2,5 0,158 <100 2196,5 s18,9 2,2 7,198-02 | 9,54E-04 .8
260
280
300
320
40
160
380
400
420
440
460
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Organic Liguids having a Synthetic Base
FRAGOL Ucotherm S15A
Trade Name: FRAGOL Ucotherm S15A
Chemical Structure: Polyalkylenglycol
Manufacturer: FRAGOL Industrieschmierstoff GmbH
Initial Boiling Point at 1,01325 bar: **}°C Additional Substance Properties:
n. DIN 51751 Flash Point: > 140 °C n. DIN 51758
Flow Point -51°C n. DIN ISO 3016 Ignition Temperature: > 300 °C n. DIN 51794
. L . Neutralization Number: mg KOH/g n. DIN 51568 T 1
Maximum Application Valges: 5o Asphaltenes: Mass.-% n. DIN 51595
Max. permissible Flow Temp.: e Coke Residue: 0,01 Mass.-% n. DIN 51551
Max. permissible Film Temp.: 215°C Ash Value: 0,01 Mass.-% n.DIN EN 7
Minimum Application Values: Maximum Water uptake: < 0,25 Mass.-% n. DIN ISO 3733
Filling and Startup at < 300 mm¥s: -12°C SulphurValue: Mass.-% n. DIN 5140076
Operation at <5 mm?s: 93°C Corrosion Value
i for Copper: -} n. DIN 51759
Additional Physical Substancer Properties: . .
Color Number: {-) n. DIN 1SO 2049 Additional Properties: )
Molecular Weight: 500 kg/kmol **) zersetzt sich vor Siedebeginn
Surface Tension: 35 Dyn/cm bei 20°C . .
Specific Electr. Resistance at: Qcm bei 25 °C Korrosionstest bei 80 °C, 7 Tage .
Calorific Value: 39000 kJ/kg n. DIN 5499 Kupfer — 1 mg/Priifkérper — > Gewichtsverdnderung
Basic Substance Properties . .
Manufacturer’s Data witf? * marked Calculated from the Basic Substance Properties
Temperature Density | True Specific| Kinematic Thermal Vapor Vol. Spec. Specific Dynamic Temperature | Volum. Exp. Prandtl-
Heat Capacity| Viscosity | Conductivity | Pressure Heat Capacity| Enthalpy Viscosity Conductivity | Coefficient Number
°C kgfm? kditkg - K) mm?s Wilm - K) mbar kJiim? - K) kdikg mPa-s mm?fs 1K -
-60
-40
-20 1047 1,61 600 0,160 1706,6 -31,4 628 9,382-02 | 7,64E-04 | 6399,8
Y 1031 1,71 120 0,160 1761,0 0,0 123,7 9,08E-02 | 7,76E-04 | 1322,3
¢ 20 1015 1,80 40 0,160 1827,0 1s,0 40,6 8,76E-02 | 7,88E-04 456,7
40 999 1,87 18 0,160 1868,1 71,5 18,0 8,56E-02 | 8,01E-04 210,2
&0 983 1,95 10 0,159 1918,8 109,7 9.8 8,292-02 | 8,14E-04 120,6
80 966 2,02 6,5 0,159 1951,3 149,4 6,3 8,158-02 | 8,45E-04 79,8
* 100 950 2,10 4.6 0,159 <100 1995,0 190,6 4,4 7,97E-02 | 8,558-04 51,7
120 934 2,18 3.3 0,159 2036,1 233,5 3,1 7,81E~02 | 8,67E-04 42,3
140 918 2,26 2,6 0,159 2074,7 277,9 2,4 7,66E-02 | 8,81E-04 13,9
160 902 2,34 2,1 0,158 2110,7 323,9 1,9 7,498-02 | 8,95E~04 28,1
180 88s 2,42 1.8 0,158 2141,7 71,5 1,6 7,382-02 | 9,18E-04 24,4
200 869 2,50 1.5 0,158 2172,5 420,6 1,3 7,272-02 | 9,33E-04 20,6
220 853 2,57 1,3 0,158 2192,2 471,3 1,1 7,21E-02 | 9,50E-04 18,0
240
260
280
300
320
340
260
180
400
420
440
460
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Organic Liquids having a Synthetic Base
HOECHST Thermogen VP 1869

Trade Name: Thermogen VP 1869
Chemical Structure: Alkylenglykolether, inhibiert
Manufacturer: HOECHST AG
Initial Boiling Point at 1,01325 bar: 119 °C Additional Substance Properties:
n. DIN 51356 Flash Point: 35°C n. DIN 51758
Flow Point -95°C n. DIN ISO 3016 Ignition Temperature: 270 °C n. DIN 51794
. Application Valuss: Neutralization Number: mg KOH/g n. DIN 51558 T1
Max:mum ! pfz)l’caFtl’o" Ta ues: 50 °C Asphaltenes: Mass.-% n. DIN 51595
Max. permissi Ie F_:)wTemp... 00 ° Coke Residue: Mass.-% n. DIN 51551
ax. permissible Film Temp.: 100 °C Ash Value: < 0,01 Mass.-% n.DINEN7
Minimum Application Values: Maximum Water uptake: < 0,5 Mass.-% n. DIN ISO 3733
Filling and Startup at <300 mm?/s: -70°C SulphurValue: Mass.-% n.DIN 51400 T6
Operation at <5 mms: —-20°C Corrosion Value
for Copper: keine {~} n. DIN 51759
Additional Physical Substancer Properties: . X
Color Number: rot eingefarbt Ac_ldltlopaI'Propertles: i
Molecular Weight: 90 -} Mit Antioxidantien und Inhibitoren antikorrosiv eingestelit.
Surface Tension: 28 - 10 N/m bei 25°C
Specific Electr. Resistance at: < 3,0 - 107 S/cm bei 20°C
Calorific Value: 26400 kJ/kg n. DIN 5499
Mansfast;tt:uf:rk’):tlgra‘:: z?ﬁe:tﬁ:rked Calculated from the Basic Substance Properties
Temperature Density | True Specific| Kinematic Thermal Vapor Val. Spec. Specific Dynamic Temperature | Valum. Exp. Prandtl-
Heat Capacity| Viscosity | Conductivity | Pressure Heat Capacity| Enthalpy Viscosity | Conductivity | Coefficient Number
°C kgim? kJitkg - K) mméfs Wiim - K) mbar kditm® - K} kdikg mPa-s mm?fs 1K -
T 1010 2,10 13s 0,164 2121,0 -132,4 136,4 7,73E-02 | 1,05£-03 1746,0
* -0 988 2,17 FH 0,161 0,2 2144,0 -89,7 24,7 7,512-02 | 1,06E-03 22,9
* -2 967 2,24 1,5 0,158 1 2166,1 -45,5 8,2 7,29E-02 | 1,09E-03 116,5
* ° 946 2,32 1,6 0,154 4 2194,7 0,0 3,4 7,02E-02 | 1,11E-03 51,3
‘2 925 2,39 2,2 0,151 1 2210,8 46,9 2,0 6,83E-02 | 1,14E-03 12,2
) 904 2,45 1,4 0,148 42 2214,8 95,2 1.3 6,68E-02 | 1,16E-03 21,0
Y [TE] 2,51 1,0 0,145 nz 2216,3 144,9 0,88 6,54E-02 | 1,19E-0 14,4
80 862 2,59 0,75 0,141 269 2232,6 196,0 0.65 | 6,32E-02 | 1,22E-03 1,9
100
120
140
160
180
200
220
240
260
280
100
320
0
160
3eo
400
420
440
460
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Organic Liquids having a Synthetic Base
HOECHST Thermogen 1693
Trade Name: Thermogen 1693
Chemical Structure: Polyalkylenglykolether, inhibiert
Manufacturer: HOECHST AG
Initial Boiling Point at 1,01325 bar: 280 °C Additional Substance Properties:
n. DIN 51356 Flash Point: 165 °C n. DIN 51758
Flow Point -36°C n. DIN ISO 3016 Ignition Temperature: 225 °C n. DIN 51794
. Jication Values: Neutralization Number: mg KOH/g n. DIN 51558T1
Maximum App lcaFtllon Ta ues‘. 160 Asphaltenes: Mass.-% n. DIN 51595
Max. Pe’mlsslg:e Flow Tomp- I g Coke Residue: Mass.-% n. DIN 51551
Max. permissible Film Temp.: Ash Value: < 0,01 Mass.-% n.DIN EN 7
Minimum Application Values: Maximum Water uptake: < 0,6 Mass.-% n. DIN ISO 3733
Filling and Startup at < 300 mm?s: -30°C Sulphur Value: Mass.-% n. DIN 51400 T6
Operation at <5 mm¥s: 50 °C Corrosion Value
. for Copper: keine (-) n. DIN 51758
Additional Physical Substancer Properties: " i
Color Number: orange-rot eingefarbt Additional Properties:

Molecular Weight: 210 (=)

Mit Antioxidantien und Inhibitoren antikorrosiv eingestellt.

Surface Tension: 33 - 10 N/m bei 20 °C
Specific Electr. Resistance at: 3,0 - 107 S/cm bei 20 °C
Calorific Value: 24000 kJ/kg n. DIN 5499
Mansfastlz(t:u?:r?sstlggfae vzzir??t:zrked Calculated from the Basic Substance Properties
Temperature Density | True Specific| Kinematic Thermal Vapor Vol. Spec. Specific Dynamic Temperature | Volum. Exp. Prandtl-
Heat Capacity| Viscosity |Conductivity | Pressure Heat Capacity| Enthalpy Viscosity Conductivity | Coefficient Number
°C kgim* kditkg - K mm?ls Witm - K} mbar kJi{m? - K} kJikg mPa-s mmfs 1K -
~60
-40
* -2 1102 2,18 120 0,176 2402,4 -43,7 132,2 7,33E-02 | 7,49E-04 1636,0
. ° 1086 2,19 30 0,174 2378,1 9,0 12,6 7,32E-02 | 7,83E-04 410,1
* 20 1069 2,20 1 0,172 2351,8 43,7 11,9 7,312-02 | 7,95E-04 177,8
" a0 los1 2,11 6,5 9,170 2322,7 [YRY 6.8 7,32£-02 | 8,56E-04 88,8
* s 1024 2,24 4,0 0,168 9,1 2316,2 132,3 4,1 7,25E-02 | 8,46E-04 55,2
‘80 1018 2,28 2,7 0,167 9,2 2321,0 177,4 2,8 7,20E~-02 | 8,35E-04 17,5
* 100 1000 2,12 2,0 0,165 1,0 2320,0 223,3 2,0 7,11E-02 | 8,632-04 28,1
‘120 984 2,36 L5 0,163 2,3 2322,2 270.2 1,5 7.02E-02 | 8,64E-04 21,4
‘140 968 2,41 1,2 0,161 6,0 2322,9 17,9 1,2 6,90E-02 | 8,69E-04 17,4
‘ 160 951 2,46 1,0 0,160 14 2339,5 366.6 0,95 6,842~02 | 8,86E-04 14,6
* 180 918 2,50 0,9 0,158 0 2345,0 416,1 0,04 6,74E-02 | 8,96E-04 13,4
200 917 2,54 0.8 0,156 59 2329,2 466,5 0,73 6,70E-02 | 9,21E-04 11,9
220
240
260
280
300
20
40
160
180
400
420
440
460
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Organic Liquids having a Synthetic Base
HOECHST Thermogen 1757

Trade Name:
Chemical Structure:

Thermogen 1757
Polyalkylenglykolether, inhibiert

Manufacturer: HOECHST AG
Initial Boiling Point at 1,01325 bar: > 200 °C Additional Substance Properties:
n, DIN 51358 Flash Point: 300 °C n. DIN 51758
Flow Point -5°C n. DIN 1SQ 3016 Ignition Temperature: 390 °C n. DIN 51794

. L Neutralization Number: mg KOH/g n. DiN 51558 T1
Maximum Application Values:' N Asphaltenes: Mass.-% n. DIN 51595
Max. perm!ss!ble F!ow Temp.: 200 °C Coke Residue: < 0,02 Mass.-% n. DIN 51551
Max. permissible Film Temp.: 250 °C Ash Value: <0,2 Mass.-% n.DIN EN 7
Minimum Application Values: Maximum Water uptake: < 0,1 Mass.-% n. DIN ISO 3733
Filling and Startup at < 300 mm?s: 10 °C SulphurValue: Mass.-% n. DIN 51400 T6
Operation at <5 mm¥s: 120 °C Corrosion Value

for Copper: keine (-} n. DIN 51759

Additional Physical Substancer Properties:
Color Number: braun eingeféarbt
Molecular Weight: 600 {~)

Additional Properties:
Mit Antioxidantien und Inhibitoren antikorrosiv eingestelit.

Surface Tension: 44 - 103 N/m bei 20°C
Specific Electr. Resistance at: 1,0 - 10 Sfem hetl 20 °C
Calorific Value: 26000 kJ/kg n. DIN 5499
Basic Substance Properties . .
Manufacturer’'s Data with * marked Calculated from the Basic Substance Properties
Temperature Density | True Specific] Kinematic | Thermal Vapor Vol. Spec. Specific Dynamic | Temperature | Volum. Exp. Prandt}-
| Heat Capacity|  Viscosity | Conductivity | Pressure Heat Capaeity| Enthalpy Viscosity | Conductivity | Coefficient Number
i
! °C kgfm* kJifkg - K} mm¥s Wiim - K) mbar kJi{m?® - K) kdikg mPa-s mm?ls 11K -
-60
-40
-20
0 1123 1,9 493 0,215 2133,7 0,0 §53,6 1,01E-01 | 4,01E-04 4892,6
‘2 114 2,0 150 9,210 o, 2228,0 33,0 167,1 9,43E-02 | 4,04E-04 1591,4
* e 1104 2,1 60 0,205 0, 1 2314,4 80,0 66,2 8,84E-02 | 4,53E-04 678,6
* 6o 1096 2,2 28 0,200 o, ’ 2411,2 123,0 10,7 8,29E-02 | 4,11E-04 337,6
LY 1085 2,1 15 0,195 1 ( 2278,5 168,0 16,3 8,56E-02 | 4,45E-04 175,3
* 100 1076 2,4 9,5 0,190 2 ‘ 2562,4 215,0 10,2 7,36E~02 | 4,41E-04 129,1
* 120 1067 2,5 6,3 0,185 4 ‘ 2661,5 264,0 6,7 6,94E-02 | 4,40E-04 90,8
* 10 1057 2,6 4,5 0,180 7.5 ! 2748,2 35,0 4,8 6,55B-02 | 4,49E-04 68,7
* a0 1048 2,7 3,2 0,175 14 \ 2829,6 368,0 3,5 6,18E-02 | 4,50B-04 53,4
* 180 1019 2,8 2,6 0,170 28 ‘ 2909,2 421,0 2,7 5,84E-02 | 4,51E~04 44,5
* 200 1010 2,9 2,1 0,165 55 2987,0 480,0 2,2 5,52E-02 | 4,53E-04 18,0
220 1020 1,0 1,7 0,160 106 3060,0 539,0 1,7 5,21E-02 | 4,61E-04 32,5
240
260
200
300
320
340
160
380
400
420
440
460




Appendix: Properties of Organic Heat Carriers

637

Organic Liquids having a Synthetic Base
HULS llexan S

Trade Name: llexan S
Chemical Structure: Alkylaromaten
Manufacturer: HULS AG

nitial Boiling Point at 1,01325 bar: 280 °C
1. DIN 51356

“low Point -60°C n. DIN ISO 3016
Maximum Application Values:

Vax. permissible Flow Temp.: 280 °C
Viax. permissible Film Temp.: 320 °C
Viinimum Application Values:

“illing and Startup at < 300 mm?s: ~30°C
Jperation at <5 mm¥s: 40 °C

Additional Physical Substancer Properties:

olor Number: {-) n. DIN ISO 2049

Additional Substance Properties:

Flash Point: 120 °C n. DIN 51758
Ignition Temperature: 350 °C n. DIN 51794
Neutralization Number: <0,7 mg KOH/g n. DIN 51558 T1
Asphaitenes: Mass.-% n. DIN 51595
Coke Residue: Mass.-% n. DIN 51551
Ash Value: Mass.-% . DIN EN 7
Maximum Water uptake: < 0,02 Mass.-% n. DIN ISO 3733

Suiphur Value: n. DIN 51400 T6
Corrosion Value

for Copper:

< 0,001 Mass.-%

1-100 A3 {-} n. DIN 51759

Additional Properties:

violecular Weight: 246 G/mol
surface Tension: N/m bei 20°C
3pecific Electr. Resistance at: Q cm bei 25°C
>alorific Value: 42000 kJ/kg n. DIN 51800
Mam?;scl:u?:rt’):tgg:: vil;?ﬁirt:-ﬁ:rked Calculated from the Basic Substance Properties
Temperature Density | True Specific| Kinematic Thermal Vapor Vol. Spec. Specific Dynamic Temperature | Volum. Exp. Prandtl-
Heat Capacity|  Viscosity |Conductivity | Pressure Heat Capacity| Enthalpy Viscosity Conductivity | Coefficient Number
°C kgim® kJitkg - K} mm?s Wilm - K) mbar kJfim® - K) kJikg mPa-s mm2js 1K -
~60
-40
‘20 895 1,67 142 0,119 1434,7 -34,3 127,1 7,962-02 | 7,82E-04 1783,5
- ° (133 1,76 29 0,116 1550,6 0,0 25,6 7,482-02 | 7,95E-04 387,6
‘20 867 1,84 1 0,113 1595,3 16,0 9,5 7,08E-02 | 8,07E-04 1ss5,3
40 853 1,93 5.4 0,111 1646,3 73,8 4,6 6,74E-02 | 8,23E-04 80,1
" e0 819 2,02 3,2 0,108 0,1 | 1694,8 113,4 2.7 6,372-02 | 8,34E-04 50,2
' w0 [} 2,11 2,3 0,105 0.1 1740,8 154,7 1,9 6,012-02 | 8,48E-04 18,1
* 100 [358 2,20 1,6 0,102 1 1784,2 197,8 1,3 5,722-02 | 8,63E-04 28,0
* 120 796 2,29 1,3 0,099 3 18228 2426 1,02 5,432-02 | 8,92E-04 23,9
* 140 182 2,38 1.07 0,096 [ 1061,2 289,1 0,84 S,16E-02 | 9,06E-04 20,7
* 160 768 2,46 0,94 0,094 17 1849,3 37,5 0,72 4,98E-02 | 9,21E-04 18,9
* 180 754 2,58 0,84 0,091 37 1922,7 387,6 0,63 4,732-02 9,317€-04 12,8
* 200 240 2,64 0,76 0,088 16 1953,6 439,4 0,56 4,50E-02 | 9,53E-04 16,9
* 220 725 2,1 0,70 0,085 144 1979,3 493,0 0,51 4,29E-02 | 9,79E-04 16,3
‘ 240 m 2,81 0,65 0,082 260 19917,9 548,4 0,46 4,102-02 | 9,97E-04 15,8
‘260 697 2,89 0,61 0,079 47 2014,3 605,53 0,43 3,922-02 | 1,022~03 15,6
280 683 2,99 0,57 0,076 739 2042,2 664,21 0,39 3,72E-02 | 1,04K-03 15,3
300 669 3,08 0,53 0,073 1180 2060,5 725.0 0,35 3,54E-02 | 1,06E-03 15,0
320
340
160
380
400
420
440
460
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Organic Liquids having a Synthetic Base
HULS Marlotherm N

Trade Name:

Marlotherm N

Chemical Structure: Alkylbenzol
Manufacturer: HULS AG
Initial Boiling Point at 1,01325 bar: 340 °C Additional Substance Properties:
n. DIN 51356 Flash Point: 190 °C n. DIN 51758
Flow Point <-60°C n. DIN ISO 3016 Ignition Temperature: 350 °C n. DIN 51794
. lication Values: Neutralization Number: <0,1 mg KOH/g n. DIN 51558 T1
I\M/IaXImum App ication Ta ues: . Asphaltenes: < Mass.-% n. DIN 51595
ax. permissible Flow Temp.: 300 °C Coke Residue: < Mass.-% n. DIN 51551
Max. permissible Film Temp.: 320 °C Ash Value: < Mass.-% n.DINEN 7
Minimum Application Values: Maximum Water uptake: < 0,02 Mass.-% n. DIN ISO 3733
Filling and Startup at < 300 mm?/s: -20°C Sulphur Value: < 0,001 Mass.-% n. DIN 51400 T6
Operation at <5 mm¥s: 80 °C Corrosion Value
for Copper: 1-100 A3 (-) n. DIN 51758
Additional Physical Substancer Properties: . i
Color Number: {-) n. DIN 1SO 2049 Additional Properties:
Molecular Weight: 370 g/mol
Surface Tension: 30 - 10°* N/m bei 20 °C
Specific Electr. Resistance at: 1,6 + 10"® Q cm bei 20 °C

Calorific Value:

kd/kg n. DIN 51900

Mansi?:éfu?;'?:tggfae vﬁ/??r?e‘rt:::rked Calculated from the Basic Substance Properties
Temperature Density | True Specific| Kinematic Thermal Vapor Vol. Spec. Specific Dynamic Temperature | Yolum. Exp. Prandtl-
Heat Capacity|  Viscosity |Conductivity | Pressure Heat Capacity| Enthalpy Viscosity Conductivity | Coefficient Number

°C kgim? kJitkg - K} mm?s Wim - K) mbar kJftm? - K} kdikg mPa-s mms 1K -

-60 |

~40
* -2 882 1,82 353 0,142 1605,2 ~37,1 311,4 8,85E-02 | 7,37E~04 3990,5
* o 869 1,89 162 0,139 1642,4 0,0 140,8 8,46E-02 | 7,48E-04 1914,2
* 2 856 1,97 29 0,137 1686,3 38,5 24,8 8,12E-02 | 7,59E~04 357,0
T 842 2,04 15 0,135 1717,7 78,5 12,6 7,86E-02 | 8,31E-04 190,9
T 829 2,11 8,1 0,132 1749,2 120,0 6,7 7,55E-02 | 8,14E-04 107,3
* s 816 2,19 49 0,130 1787,0 162,9 4,0 7,27E-02 | 8,17E~04 67,4
* 100 802 2,26 3,1 0,127 1812,5 207,2 2,5 7,01E-02 | 8,42E-04 4“2
* 120 789 2,33 2,2 0,125 0,1 | 1838.4 253,1 1.7 6,80E-02 | 8,49E-04 32,4
* 0 776 2,41 L5 0,123 0,5 1870,2 300,4 1,2 6,58E-02 | 8,59E-04 22,8
* 160 762 2,48 1,2 0,120 1,4 | 1ae9,8 349,1 0,91 6,35E-02 | 8,81E-04 18,9
* 100 749 2,55 0,91 0,118 3,7 1909,9 399,3 0,68 6,18E-02 | 8,93E-04 14.7
* 200 736 2,62 0,73 0,116 8,9 | 1928,3 451,0 0,54 6,02E-02 | 9,06E-04 12,1
* 220 723 2,70 0,61 0,113 19,7 1952,1 504,1 0,44 5,79E-02 | 9,20E-04 10,5
* 240 709 2,71 0,51 0,111 40 1963,9 558,7 0,36 5,652-02 | 9,42E-04 9.0
¢ 260 696 2,84 0,45 0,108 76 1976,6 614,8 0,31 5,46E-02 | 9,58E-04 8,2
* aso0 683 2,92 0,38 ° 0,106 137 1994,4 672,3 0,26 $,31E-02 | 9,742-04 7.1
* 200 669 2,99 0,34 0,104 235 2000,3 731.3 0,23 5,202-02 | 9,98E-04 6,5

120

a0 \

6o

180

400

420

440

460
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Organic Liquids having a Synthetic Base
HULS Marlotherm S

Trade Name: Marlotherm S
Chemical Structure: Benzylaromaten
Manufacturer: HULS AG
Initial Boiling Point at 1,01325 bar: 390 °C Additional Substance Properties:
n. DIN 51356 Flash Point: 200 °C n. DIN 51758
Flow Point -35°C n. DIN ISO 3016 Ignition Temperature: > 500 °C n. DIN 51794

. L . Neutralization Number: <0,1 mg KOH/g n. DIN 51658 T1
Maximum Ap_pllcatlon Values: 350 °C Asphaltenes: < Mass.-% n. DIN 51595
Max. permissible Flow Temp.: 5730 o Coke Residue: < Mass.-% n. DIN 51551
Max. permissible Film Temp.: 3 Ash Value: < Mass.-% n. DIN EN 7
Minimum Application Values: Maximum Water uptake: < 0,02 Mass.-% n. DIN 1SO 3733
Filling and Startup at < 300 mm?¥/s: ~14°C Sulphur Value: < 0,001 Mass.-% n. DIN 51400T6
Operation at <5 mm¥s: 77°C Corrosion Value

for Copper: 1-100 A3 {-) n. DIN 51811
Additional Physical Substancer Properties:
Color Number: () n. DIN ISO 2049 Additional Properties:
Molecular Weight: 272 g/mol
Surface Tension: 42 - 107 N/m bei 20 °C
Specific Electr. Resistance at: 2,0 - 10™ Q cm bei 23 °C
Calorific Value: 39400 kJ/kg n. DIN 51900
Mam?faasc“t;u?:r")sstlggfae vﬁ?ﬁqtr‘:;ked Calculated from the Basic Substance Properties
Temperature Oensity | True Specific| Kinematic Thermal Vapor Vol. Spec. Specific Oynamic Temperature | Volum. Exp. Prandt-
Heat Capacity| Viscosity |Conductivity Pressure Heat Capacity| Enthalpy Viscosity Conductivity | Coefficient Number
°C kgim? kJitkg - K} mm?s Wiim - K) mbar kJifm? - K} kJikg mPa - s mm?s 1K -
-60
-40
¢ -20 1056 1,44 1041 0,136 1520.6 -29,4 1099,3 8,94E-02 | 6,39E-04 | 11639,6
* ° 1043 1,51 180 0,134 1574,9 9,0 187,7 8,51E-02 | 6,71E~04 2115,6
Y20 1029 1,58 40 0,132 1625,8 30,8 41,2 8,12E-02 | 6,80E-04 492,7
' a0 1015 1,65 1s 0,130 1674,8 63,0 15,2 7,76E-02 | 6,90E-04 193,2
* s0 1001 1,711 1.6 0,128 1711,7 96,6 1.6 7,48E-02 | 6,99E-04 101,6
Y 988 1,78 4.4 0,126 1758,6 131,6 4.4 7,16E-02 | 6,92E-04 61,4
* 100 974 1,85 3,0 0,123 1801,9 168,0 2,9 6,83E-02 | 7,06E-04 44,0
* 120 959 1,92 2,4 0,120 0,1 1841,3 205,8 2.3 6,526-02 | 7,30E-04 36,8
* 140 945 1,99 1,7 0,119 9,2 1880,6 244,9 1.6 6,338-02 | 7,41E-04 26,9
‘160 931 2,06 1,4 6,117 0,7 1917,9 285,5 1,3 6,108~02 | 7,522-04 23,0
“ 180 918 2,13 1,1 0,115 1 1955,3 327,5 1,0 5,88E~02 | 7,56E-04 18,7
* 200 904 2,20 0,95 0,113 4 1988,8 370,8 0,86 5,68E-02 | 7,682-04 16,7
* 220 890 2,27 0,82 0,110 [ 2020,3 415,5 0,73 5,44E-02 | 7,81E-04 13,1
* 240 876 2,34 0,71 0,108 17 2049,8 461,7 0,62 5,278-02 | 7,94E-04 13,5
¢ 260 862 2,41 0,63 0,106 32 2077,4 509,2 0,54 5,10E~02 | 8,07E-04 12,4
* 280 848 2,48 0,56 0,104 64 2103,0 558,1 0,47 4,95E-02 | 8,21E-04 1,3
“ 300 834 2,55 0,51 0,102 114 2126,7 608,4 0,43 4,80E-02 | 8,352-04 10,6
¢ 320 820 2,62 0,47 0,100 190 2148.4 €60,1 0,39 4,65E-02 | 8,30E-04 10,1
* 340 806 2,69 0,43 0,098 226 2168,1 713,2 0,35 4,52E-02 | 8,65E~04 9.5
* 360 792 2,76 0,40 0,096 513 2185,9 161,71 0,32 4,39E-02 | 8,80E-04 9,1
380
400
420
440
460




640 Appendix: Properties of Organic Heat Carriers

Organic Liquids having a Synthetic Base
HULS Marfotherm X

Trade Name: Marlotherm X
Chemical Structure: Alkylaromaten (Isomerengemisch)
Manufacturer: HULS AG
Initial Boiling Point at 1,01325 bar: 180 °C Additional Substance Properties:
n. DIN 51356 Flash Point: 57 °C n. DIN 51758
Flow Point <-70°C n. DIN I1SO 3016 fgnition Temperature: 430 °C n. DIN 51794
Maxi Application Values: Neutralization Number: <0,1 mg KOH/g n. DIN 51558 T1
M"’X’m“m_ P_%I’“FI’"" Ta ues: 200 °C Asphaltenes: < Mass.-% n. DIN 51595
Max. perm!ss!ble F_:)wTemp... 320 °C Coke Residue: < Mass.-% n. DIN 51551
ax. permissidle Fiim femp.: Ash Value: < Mass.-% n. DIN EN 7
Minimum Application Values: Maximum Water uptake: < 0,02 Mass.-% n. DIN ISO 3733
Filling and Startup at < 300 mm?s: <-60°C Sulphur Value: < 0,001 Mass.-% n. DIN 51400 T6
Operation at < 5§ mm¥s: 50 °C Corrosion Value
i ) for Copper: 1-100 A3 (-) n. DIN 51811
Additional Physical Substancer Properties: . .
Color Number: {~) n. DIN 1SO 2049 Additional Properties:
Molecular Weight: 134 g/mol
Surface Tension: 28,5 - 10 N/m bei 20 °C
Specific Electr. Resistance at: 5,9 - 108 Q ¢m bei 20°C
Calorific Value: 41400 kJ/kg n. DIN 51900
Basic Substance Properties . :
Manufacturer’s Data with * marked Calculated from the Basic Substance Properties
Temperature Density | True Specific| Kinematic | Thermal Vapor Vol. Spec. Specific Dynamic Temperature | Volum. Exp. Prandtl-
Heat Capacity| Viscosity |Conductivity | Pressure | Heat Capacity| Enthalpy Viscosity Conductivity | Coefficient Number
°c kgim® kJitkg - K) mm?fs Witm - K) mbar kJfim® - K} kJikg mPe - s mm?fs 1K -
T 236 1,37 6,4 0,152 1282,3 -90,3 6,0 1,198-01 | 9,62E-04 54,0
LTy 916 1,46 3,2 0,147 1337,4 -62,0 2,9 1,10E-01 | 9,46E-04 29,1
* -2 098 1,ss 2,1 0,142 1391,9 -31,9 1,9 1,02e-01 | 9,47E-04 20,6
. 0 080 1,64 1,4 0,137 0,2 1443,2 0,0 1,2 9,49E-02 | 9,09E-04 14,8
* 2 064 1,73 1,0 0,132 1 1494,7 13,6 0,06 9,032-02 | 9,26B-04 11,3
* a0 045 1,01 0,80 0,126 4 1529,5 69,0 0,68 | 8,24B-02 | 1,12E-03 9,7
“ 6o 030 1,90 0,65 0,121 15 1577,0 106,2 0,54 7,67E-02 | 1,02E-03 0,5
* 80 816 1,99 0,55 0,116 36 1623,8 45,1 0,45 | 7,14E-02 | 9,80E-04 7,7
* 100 000 2,08 0,48 0,111 81 1664,0 185,7 0,38 | 6,67E-02 | 1,00E-03 1,2
* 220 701 2,17 0,41 0,106 165 1694,8 228,2 0,32 6,258-02 | 1,06E-03 6,6
* 10 764 2,25 0,37 0,101 6 1719,0 272,4 0,28 | 5,88E-02 | 1,09E-03 6,3
* 160 747 2,34 0,34 0,095 570 1748,0 31e,3 0,25 | 5,438-02 | 1,12E-03 6,3
‘ 1e0 728 2,43 0,31 0,090 973 1769,0 366,1 0,23 5,09E-02 | 1,17E-03 6,1
* 200 709 2,52 0,29 0,085 1600 1786,7 415,5 0,21 | 4,76e-02 | 1,21E-03 6,1
220 €95 2,61 0,27 0,000 un 1814,0 466,8 0,19 | 4,418-02 | 1,228-03 6,1
240 678 2,69 0,26 0,075 3669 le23,8 519,8 0,18 | 4,11E-02 | 1,25£-03 6,3
260 661 2,78 0,24 0,069 5267 1837,6 574,6 0,16 | 3,758-02 | 1,28E-03 6,4
280 644 2,87 0,23 0,064 7338 1848,3 631,1 0,15 | 3,46E-02 | 1,31E-03 6,6
300 627 2,96 0,22 0,059 9961 1855,9 689,4 0,14 | 3,18E-02 | 1,35E-03 6,9
320
340
360
380
400
420
440
460
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Organic Liquids having a Synthetic Base
KETTLITZ Mediatherm 150 LL
Trade Name: Mediatherm 150 LL
Chemical Structure: Alky!benzol
Manufacturer: KETTLITZ Chemie GmbH & Co. KG
Initial Boiling Point at 1,01325 bar: 280 °C Additional Substance Properties:
n. DIN 51356 Flash Point: 135 °C n. DIN 51758
Flow Point ~70°C n. DIN ISO 3016 Ignition Temperature: °C n. DIN 51794
. ication Values: Neutralization Number: 0 mg KOH/g n. DIN 51558 T1
Maximum {Ap.phcatlon Ta ues: 150 °C Asphaltenes: 0 Mass.-% n. DIN 51595
Max. permissible Flow Temp.: e Coke Residue: 0 Mass.-% n. DIN 51551
Max. permissible Film Temp.: Ash Value: 0 Mass.-% n.DIN EN 7
Minimum Application Values: Maximum Water uptake: 0 Mass.-% n. DIN ISO 3733
Filling and Startup at < 300 mm¥/s: -30°C Sulphur Value: 0 Mass.-% n. DIN 51400T6
Operation at < 5 mm¥s: 40 °C Corrosion Value
for Copper: 0= n. DIN 51759
Additional Physical Substancer Properties: . .
Color Number: 2 (=) n. DIN 1SO 2049 Additional Properties:
Molecular Weight: 245 =)
Surface Tension: N/m bei °C
Specific Electr. Resistance at: Qcm bei °C
Calorific Value: kJ/kg n. DIN 5499
Basi P til
Manufaastl:(t:u?:rl’)sstggtt:: Wri;?? r::rked Calculated from the Basic Substance Properties
Temperature Density | True Specific| Kinematic Thermal Vapor Vol. Spec. Specific Dynamic Temperature | Volum. Exp. Prandtf-
Heat Capacity| Viscosity | Conductivity | Pressure Heat Capacity| Enthalpy Viscasity Conductivity | Coefficient Number
°g kgim? kJifkg * K) mm?s Wim - K) mbar kJim® - K} kJlkg mPe - s mm?fs 1K -
-60
-40
-20
° a8l 1,73 19,7 0,112 1524,1 0,0 17,4 7,35£-02 | 7,95E-04 268,1
20 867 1,77 0,7 0,110 1534,6 35,0 1,5 7.172-02 { 8,07E-04 121,4
* 853 1,82 .9 0,095 1552,5 70,9 4,2 6,125-02 | 8,21£-04 80,1
60 839 1,87 1,2 0,084 1568,9 107,8 2,7 5,35E-02 | 8,348-04 59,8
* e 825 1,94 2.4 0,077 1600,5 146,0 2,0 4,01E-02 | 8,48E-04 49,9
* 100 811 2,01 1,8 0,071 16130,1 185,5 1,5 4,365-02 | 8,63E-04 4,3
* 120 797 2,09 1,4 0,068 1665,7 226,6 1,1 4,082-02 | 8,788-04 34,3
140 783 2,18 1,2 0,067 1706,9 269, 0,94 3,93E-02 | 6,94E-04 30,6
160
180
200
220
240
260
200
300
320
40
160
380
400
420
4o
460
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Organic Liquids having a Synthetic Base

KETTLITZ Mediatherm 250 IL

Trade Name:
Chemical Structure:
Manufacturer:

Mediatherm 250 IL
Polyalkylbenzol
KETTUITZ Chemie GmbH & Co. KG

Initial Boiling Point at 1,01325 bar: 345 °C Additional Substance Properties:
n. DIN 51356 Flash Point: 200 °C n. DIN 51758
Flow Point -50°C n. DIN ISO 3016 Ignition Temperature: °C n. DIN 51794
. Lo Neutralization Number: 0 mg KOH/g n. DIN 51558 T1
Maximum Application Values: o Asphaltenes: 0 Mass.-% n. DIN 51595
Max. permissible Flow Temp.: 320 °C Coke Residue: 0 Mass.-% n. DIN 51551
Max. permissible Film Temp.: 340 °C Ash Value: 0 Mass.-% n.DIN EN 7
Minimum Application Values: Maximum Water uptake: 0 Mass.-% n. DIN ISO 3733
Filling and Startup at < 300 mm?¥s: _5°C SulphurValue: 0 Mass.-% n. DIN 61400T6
Operation at < &5 mm?/s: 300 °C Corrosion Value

Additional Physical Substancer Properties:
4

Color Number:

for Copper: 09

{(-) n. DIN ISO 2049 Additional Properties:

n. DIN 51759

Molecular Weight: =)
Surface Tension: N/m bei °C
Specific Electr. Resistance at: Q cm bei °C
Calorific Value: kJ/kg n. DIN 5498
ManS?as:t;u?:rt’)sﬁgra“t:ae ;z?ﬁirt:;ked Calculated from the Basic Substance Properties
Temperature Density | True Specific| Kinematic Thermal Vapor Vol. Spec. Specific Dynamic Temperature | Yolum. Exp. Prandtl-
Heat Capacity| Viscosity | Conductivity | Pressure Heat Capacity| Enthalpy Viscosity Conductivity | Coefficient Number
°C kgim® kJitkg « K} mm?s Wim - K) mbar kJlim? « K} kJtkg mPa-s mm?js 1K -
-60
-40
* 20 938 1,81 1200 0,133 1697,8 ~36,1 1125,6 7,83E-02 | 6,13E-04 | 15318,3
* ° 923 1,82 180 0,130 1679,9 0,0 166,1 7,748~02 | «,332-04 2326,0
. 20 915 1,83 59,3 0,127 1674,5 36,4 54,3 7,58E-02 4,37=-04 81,9
Y 900 1,84 23,5 0,124 1656.,0 72,6 21,2 7,49E-02 | 8,33E-04 13,8
‘60 886 1,86 1n,s 0,121 1648,0 109,2 10,5 7,34E-02 | 8,18E-04 160,7
* 80 873 1,88 6.9 0,118 1641,2 146,3 6.0 7,19E~02 | 8,02E-04 96,0
* 100 859 1,92 4,4 0,116 1649,3 184,2 3.8 7,038-02 | &,15E-04 62,6
¢ 1o 846 1,97 3,2 0,113 1666,6 223,4 2,7 6,78E-02 | 8,16E-04 47,2
* 140 834 2,05 2,4 0,111 1709,7 164,0 2,0 6,49E-02 | 8,09E-04 37,0
* 160 820 2,13 2,0 0,109 0,5 1746,6 343,4 1,6 6,248-02 | 8,28E-04 32,1
“ 180 sos 2,26 1,5 0,107 0,6 1826,1 51,0 1,2 5,86K~02 | 8,20E-04 25,6
* 200 796 2,38 1,2 0,108 0.7 1894,5 398.0 0,96 5,548-02 | 8,31E-04 21,7
* 220 788 2,53 0,96 0,102 0,8 1986,1 447,7 0,75 5,192-02 | 8,28E-04 18,5
* 240 774 2,68 0,85 0,101 0,9 2074,3 500,4 0,66 4,87E-02 | 8,28E-04 17,5
* 260 763 2,85 0,76 0,099 1,0 2174,6 $56,5 0,58 4,55£-02 | 8,30E-04 16,7
* 280 752 3,05 0,70 0,097 1,1 | 2293,6 616,31 0,53 4,23E-02 | 8,342-04 16,6
* 200 744 2,25 0,66 0,095 1,2 2418,0 680,1 0,49 3,93E-02 | 8,21E-04 16,8
* 20 736 3,5 0,64 0,092 1,4 2583, 4 748,1 0,47 3,60E-02 | 8,11E-04 17.8
340
160
180
400
420
a“o
460
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Organic Liquids having a Synthetic Base
MONSANTO Santotherm ADX-10

Trade Name:

Santotherm (Gilotherm) ADX-10

Chemical Structure:

Mischung lin. Monoalkylbenzole m. Alkylketten im Bereich Cq4 bis C,,

Manufacturer: MONSANTO
initial Boiling Point at 1,01325 bar: 294 °C Additional Substance Properties:
n, DIN 51751 Fiash Point: 138 °C n. DIN SO 5292
Flow Point -80°C n. DIN ISO 3016 Ignition Temperature: 327 °C n. DIN 51794
i L . Neutralization Number: mg KOH/g n.DIN 51558 T1
Maximum Application V"’“es: 250 @ Asphaltenes: Mass.-% n. DIN 51595
Max. permissible Flow Temp:. 5 02 Coke Residue: Mass.-% n. DIN 51551
Max. permissible Film Temp.: 280 Ash Value: Mass.-% n.DIN EN 7
Minimum Application Values: Maximum Water uptake: 150 ppm n. DIN ISO 3733
Filling and Startup at <300 mm¥s: -41°C SulphurValue: Mass.-% n. DIN 5140076
Operation at <5 mm¥s: 33°C Corrosion Value
for Copper: (=) n. DIN 51759
Additional Physical Substancer Properties: . i
Color Number: {-) n. DIN ISO 2049 Additional Properties: .
Molecular Weight: 236 -) krit. Temperatur: 462 °C
Surface Tension: N/m bei °C krit. Druck: 1320 kPaz
Specific Electr. Resistance at: Qcm bei °C krit. Dichte: 238 kg/m
Calorific Value: kJ/kg n. DIN 5499
Basic Substance Properties . .
Manufacturer’s Data with * marked Calculated from the Basic Substance Properties
Temperature Density | True Specific| Kinematic Thermal Vapor Vol. Spec. Specific Dynamic Temperature | Volum. Exp. Prandtl-
Heat Capacity| Viscosity |Conductivity | Pressure Heat Capacity| Enthalpy Viscosity Conductivity | Coefficient Number
°C kgfm? kditkg - K) mm?ls Wilm - K) mbar kJf(m? - K} kJikg mPa - s mm?s 11K -
* .60 911 1,59 3sas 0,134 1448,5 -103,2 3221 9,258-02 | 7,41E-04 | 38212,0
¢ a0 898 1,68 279 0,131 1508,6 -70,4 250 8,68E-02 | 7,61E-04 | 3213,1
¢ 20 884 1,76 s2 0,129 1555,€ -36,0 46 8,29E-02 | 7,64B-04 627,2
. ° 871 1,84 16,5 0,126 1602,6 6,0 14,4 7,86E-02 | 8,04E-04 209,9
* 20 857 1,91 7.3 0,124 1636,9 37,6 6,3 7,568-02 | 8,17E-04 96,4
LT 842 1,99 4,0 0,121 1677,6 76,7 3,4 7,218-02 | 8,30B-04 55,5
* 6o 829 2,07 2,6 0,119 1716,0 117,4 2,1 6,93E-02 | 8,44E-04 17,5
* o0 815 2,14 1,8 0,116 0,2 | 1744,1 159,5 1,5 6,65E-02 | 8,59E-04 27,1
* 100 801 2,21 1,4 0,113 0,7 [ 1770,2 203,1 1,09 6,38E-02 | 8,74E-04 21,9
* 120 787 2,29 1,08 0,110 1,5 | 1e02,2 248,2 0,85 6,10E-02 | 8,89E-04 11,7
* 140 772 2,36 0,88 0,108 7,2 | 18219 294,7 0,68 5,938-02 | 9,18E-04 14,8
* 160 758 2,42 0,74 0,108 18,1 | 1834,4 42,6 0,56 §,72E-02 | 9,33E-04 12,9
* 180 742 2,49 0,63 0,102 40,6 | 18so0,1 191,9 0,47 5,512-02 | 9,59E-04 11,4
* 200 727 2,56 0,55 0,099 83,1 | 1861,1 442,5 0,40 5,32E-02 | 9,93E~04 10,3
“ 220 n1 2,62 0,48 0,095 158 1862,8 494,5 0,34 5,10E-02 | 1,03E-03 9,4
¢ 240 694 2,69 0,42 0,092 280 1866,9 §47,7 0,29 4,938-02 | 1,07E-03 8.5
“ 260 677 2,75 0,38 0,089 471 1861,8 602,2 0,26 4,788-02 | 1,11E-03 7.9
* 280 659 2,81 0,34 0,085 755 1851,8 658,1 0,22 4,598-02 | 1,16E-03 7.4
* a0 640 2,88 0,31 0,081 1160 1843,2 715,1 0,20 4,39E-02 | 1,21E-03 7,1
320
0
360
180
400
420
440
460
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Organic Liguids having a Synthetic Base
MONSANTO Santotherm ALD

Trade Name: Santotherm (Gilotherm) ALD
Chemical Structure: Alkyl-Benzol-Mischung
Manufacturer: MONSANTO
Initial Boiling Point at 1,01325 bar: 330°C Additional Substance Properties:
n. DIN 51751 Flash Point: 168 °C n. DIN 51376
Flow Point -30°C n. DIN ISO 3016 Ignition Temperature: 390 °C n. DIN 51794
Maxi Application Values: Neutralization Number: mg KOH/g n. DIN 51558 T1
Max:mum ! p%llcaFtIlon Ta ues: 310 °C Asphaltenes: Mass.-% n. DIN 51595
ax. Pe"“!sslble _fWTemP-_' o Coke Residue: Mass.-% n. DIN 51551
Max. permissible Film Temp.: 340 Ash Value: Mass.-% n. DIN EN 7
Minimum Application Values: Maximum Water uptake: 200 ppm n. DIN ISO 3733
Filling and Startup at < 300 mm?/s: 7°C SulphurValue: Mass.-% n. DIN 51400 T6
Operation at < 5 mm¥/s: 90 °C Corrosion Value
for Copper: -) n. DIN 51759
Additional Physical Substancer Properties: . X
Color Number: {-) n. DIN 1SO 2049 Additional Properties:
Molecular Weight: 320 —)
Surface Tension: N/m bei °C
Specific Electr. Resistance at: Qcm bei °C
Calorific Value: kJ/kg n. DIN 5499
Basic Substance Properties . i
Manufacturer’s Data with * marked Calculated from the Basic Substance Properties
Temperature Density | True Specific| Kinematic Thermal Vapor Vol. Spec. Specific Dynamic Temperature | Volum. Exp. Prandt|-
Heat Capacity| Viscosity | Conductivity | Pressure Heat Capacity| Enthalpy Viscosity Conductivity | Coefficient Number
°C kgim® kJitkg - K} mm?fs Wim - K) mbar kJitm? - K} kdfkg mPa s mm?fs 1K -
-60
-40
-20
‘o 084 1,88 714 0,118 1691,9 0,0 631 6,92E-02 | 7,92E-04 | 10218,4
* 20 a70 1,94 102 0,113 1687,8 38,1 a9 6,708-02 | 8,05E-04 1523,5
T as6 2,01 29,4 0,112 1720,6 77,4 25,2 6,51E-02 | 8,18E-04 451,6
* 60 042 2,07 12,4 0,110 1742,9 18,1 10,4 6,31E-02 | 8,31E-04 196,5
‘80 828 2,13 6,5 0,109 1761,6 160,1 5,4 6,18E-02 | 8,45E-04 105,2
* 100 14 2,20 4,0 0,107 0,1 | 1790,8 203,4 3,3 5,97E-02 | 8,60E-04 66,9
* 120 800 2,26 2,7 0,105 0,4 | 1s0s,0 248,0 2,2 5,01E-02 | 8,75E-04 46,5
* 140 786 2,34 2,0 0,104 2,2 | 1839,2 293,9 1,6 5,65E-02 | 8,91E-04 35,4
* 160 773 2,39 1,5 0,102 4,8 | 1847,5 341,2 1,2 5,52E-02 | 8,96E-04 27,2
* 180 759 2,46 1,2 0,100 10 1867,1 89,7 0,91 | 5,36E-02 | 9,14E-04 22,4
* 200 746 2,53 1,01 0,099 20 1887,4 439,6 0,77 5,258-02 | 9,23E-04 19,6
* 220 713 2,59 0,88 0,097 30 1898,5 490,8 0,65 5,11E-02 | 9,315E-04 17,2
‘240 719 2,66 0,76 0,096 70 1912,5 543,3 0,55 | 5,02E-02 | 9,55E-04 15,1
* 260 706 2,73 0,67 0,094 130 1927,4 597,1 0,47 4,885-02 | 9,682-04 13,7
* 200 €93 2,80 0,61 0,092 230 1940,4 652,2 0,42 4,74E-02 | 9,82E-04 12,9
* 200 681 2,86 0,ss 0,091 300 1947,7 708,6 0,37 | 4,67E-02 | 9,91E-04 11,8
320
140
160
380
400
420
440
460
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Organic Liquids having a Synthetic Base
MONSANTO Santotherm D-12

Trade Name: Santotherm (Gilotherm) D-12
Chemical Structure: Mischung aliphatischer Kohlenwasserstoffe
Manufacturer: MONSANTO
Initial Boiling Point at 1,01325 bar: 182 °C Additional Substance Properties:
n. DIN 51751 Flash Point: 59 °C n. DIN 1SO 5292
Flow Point <-85°C n. DIN 1SO 3016 Ignition Temperature: 277 °C n. DIN 51794
. licati lues: Neutralization Number: mg KOH/g n. DIN 51558 T1
Maximum Application Va ues: 260 °C Asphaltenes: Mass.-% n. DIN 51595
Max. permissible Flow Tomp-: i Coke Residue: Mass.-% n. DIN 51551
Max. permissible Film Temp.: 5 Ash Value: Mass.-% n.DIN EN 7
Minimum Application Values: Maximum Water uptake: Mass.-% n. DIN ISO 3733
Zjlling and Startup at < 300 mm?¥s: —~85°C Sulphur Value: Mass.-% n. DIN 51400T8é
Operation at <5 mmYs: -24°C Corrosion Value
. for Copper: {-) n. DIN 51759
Additional Physical Substancer Properties: . .
Zolor Number: (-} n. DIN ISO 2049 Additional Properties:
Violecular Weight: -}
Surface Tension: N/m bei °C
Specific Electr. Resistance at: Qcm bei °C
Calorific Value: kJ/kg n. DIN 5499
Basic Substance Properties . j
Manufacturer’s Data with * marked Calculated from the Basic Substance Properties
Temperature Density | True Speeific| Kinematic Thermal Vapor Vol. Spec. Specific Dynamic Temperature | Volum. Exp. Prandtl-
Heat Capacity|  Viscosity | Conductivity | Pressure Heat Capacity| Enthaipy Viscosity Conductivity | Coefficient Number
°C kgim® kJitkg - K) mm?s Wim - K) mbar kJi(m? - K) kJikg mPa-s mm?s 1K -
* -60 818 1,76 29,2 0,121 1439,7 -113,7 23,9 8,40E-02 | 8,56E-04 347,4
T 804 1,85 8.8 0,118 1487,4 ~77.5 7.1 7,93E-02 | 8,71E-04 110,9
* 20 790 1,94 4,1 0,116 1532,6 -39,6 3,2 7,57E-02 | 8,B6E-04 54,2
. 0 776 2,03 2,s 0,113 0,2 | 1575,3 0,0 1,9 7,17E-02 | 9,02E-04 34,9
* 20 762 2,11 1,7 0,110 1 1607,8 41,2 1,3 6,84E-02 | 9,19E-04 24,8
* a0 748 2,20 1,2 0,107 3 1645,6 84,1 0,90 | 6,50E-02 | 9,36E-04 18,s
* e 733 2,28 0,96 0,104 9 1671,2 128,7 0,70 | 6,22B-02 | 9,89E-04 15,4
Y 77 2,36 0,78 0,100 23 1692,1 174,9 0,56 | 5,91E-02 | 1,05E-03 13,2
“ 100 702 2,45 0,64 0,096 60 1719,9 222,8 0,45 | s,58B-02 | 1,07E-03 11,5
" 120 687 2,51 0,55 9,093 124 1738,1 72,2 0,38 | 5,35E-02 | 1,09E-03 10,3
* 140 670 2,61 0,47 0,089 244 1748,7 323,5 0,31 | 5,09E-02 | 1,14E-03 9,2
* 160 €53 2,69 0,41 0,085 443 1756,6 376,23 0,27 4,84E-02 | 1,19E-03 8,5
* 1e0 63s 2,77 0,36 0,081 754 1758,9 430,8 0,23 4,61x-02 | 1,252-03 7,8
* 200 61s 2,86 0,33 0,076 1223 1758,9 487,0 0,20 | 4,32E~02 | 1,33E-03 7.6
¢ 220 596 2,9 0,29 0,072 1867 1746,3 544,8 0,17 | 4,12B-02 | 1,39E-03 7,0
* 240 574 3,01 0,27 0,067 2768 1727,7 604,3 0,15 | 3,88e-02 | 1,49E-03 7.0
" 260 550 1,10 0,25 0,063 3962 1705,0 665,5 0,14 | 3,70E-02 | 1,61E-03 6,8
280
300
320
340
360
380
400
420
440
460
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Organic Liquids having a Synthetic Base
MONSANTO Santotherm RD

Trade Name: Santotherm (Gilotherm) RD
Chemical Structure: Verzweigtes Dodecylbenzol
Manufacturer: MONSANTO
Initial Boiling Point at 1,01325 bar: 275 °C Additional Substance Properties:
n. DIN 51751 Flash Point: 120 °C n. DIN 51376
Flow Point -55°C n. DIN 51597 Ignition Temperature: 395 °C n. DIN 51794
Maxi Application Values: Neutralization Number: mg KOH/g n. DIN 51558 T 1
Max:mum. P_L:)IIDEFI‘IIOH Ta ues: 270 °C Asphaltenes: Mass.-% n. DIN 51595
Mo B bl Fil Tomees 200 G Coke Residue: Mass.-% n. DIN 51551
ax. permissible Fiim lemp.: Ash Value: Mass.-% n. DIN EN 7
Minimum Application Values: Maximum Water uptake: 250 ppm n. DIN ISO 3733
Filling and Startup at < 300 mm?¥s: °C Sulphur Value: Mass.-% n. DIN 51400 T6
Operation at <5 mm?*s: 46 °C Corrosion Value
for Copper: ) n. DIN 51758
Additional Physical Substancer Properties: . R
Color Number: {~) n. DIN ISO 2049 Additional Properties:
Molecular Weight: )
Surface Tension: N/m bei °C
Specific Electr. Resistance at: Q cm bei °C
Calorific Value: kJ/kg n. DIN 5498
Basic Substance Properties . .
Manufacturer's Data with * marked Calculated from the Basic Substance Properties
Temperature Density | True Specific| Kinematic | Thermal Vapor Vol. Spec. Specific Dynamic Temperature | Volum. Exp. Prandtl-
Heat Capacity| Viscosity | Conductivity | Pressure Heat Capacity| Enthalpy Viscosity Conductivity | Coefficient Number
°C kgim? kJitkg - K} mm?s Wim - K) mbar kJitm? - K) kJ/kg mPa-s mm?fs 1K -
-60
-40
* .20 857 1,65 178 0,123 1480,0 -33,8 160 8,31E-02 | 7,80E-04 | 2141,9
* [} 863 1,73 34,2 0,121 1527,6 0,0 30,2 7,928-02 | 7,93E-04 411,8
* 20 869 1,81 12,1 0,129 1572,9 35,4 20,5 7,572-02 | B,06E-04 159,9
* 40 855 1,69 5,9 0,117 1615,9 72,4 5,0 7,24E-02 | 8,19E-04 81,5
* 60 841 1,98 3,s 0,115 0,1 | 1665,2 11,1 2,9 6,91E-02 | 8,32E-04 50,7
* e 827 2,06 2,4 0,113 0,3 1703,6 151,4 2,0 6,63E-02 | 8,46E-04 36,2
“ 100 813 2,14 1,7 0,111 1 1739,8 193,3 1,4 6,38E-02 | @,61E-04 26,6
* 120 799 2,22 1,3 0,109 3 1773,8 236,8 1,04 6,15E-02 | 8,76E~04 21,2
* 140 785 2,30 1,09 0,107 9 1605,5 282,0 0,86 5,93E-02 | 8,92E-04 18,4
* 160 772 2,38 0,91 0,105 20 1837,4 228,8 0,70 5,71E-02 | 8,97E-04 15,9
* 180 758 2,46 0,79 0,103 4“ 1864,7 177,2 0,60 5,52E-02 | 9,15E-04 14,3
* 200 744 2,54 0,69 0,101 90 1889,8 427,2 0,51 | 5,34E-02 | 9,33E-04 12,9
* 220 731 2,63 0,62 0,099 174 1922,5 478,9 0,45 5,158-02 | 9,44E-04 12,0
* 240 717 2,n 0,56 0,097 Nne 1943,1 532,1 0,40 4,99E-02 | 9,64E-04 1,2
* 260 704 2,79 0,51 0,095 559 1964,7 587,0 0,36 4,84E-02 | 9,77E-04 10,5
280
100
320
40
160
180
400
420
440
460
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Organic Liquids having a Synthetic Base
MONSANTO Santotherm SP

Trade Name: Santotherm SP
Chemical Structure: Gemisch von Alkytbenzolen
Manufacturer: MONSANTO
Initial Boiling Point at 1,01325 bar: 335 °C Additional Substance Properties:
n. DIN 51751 Flash Point: 177 °C n. DIN 51376
Flow Point —-40°C n. DIN ISO 3016 Ignition Temperature: 357 °C n. DIN 51794

. L . Neutralization Number: mg KOH/g n. DIN 51558 T1
Maximum Ap_pllcaFtlon Values: - oC Asphaltenes: Mass.-% n. DIN 515695
Max. permissible Flow Temp.: ) 315 < Coke Residue: Mass.-% n. DIN 51551
Max. permissibfe Film Temp.: 335 Ash Value: Mass.~% n.DINEN7
Minimum Application Values: Maximum Water uptake: 250 ppm n. DIN 1SO 3733
Filling and Startup at < 300 mm?¥s: 0°C Sulphur Value: Mass.-% n. DIN 51400 T6
Dperation at <5 mm?s: 96 °C Corrosion Value

Additional Physical Substancer Properties:

Color Number: (=) n. DIN ISO 2049

Molecular Weight: 318 ()
Surface Tension: N/m bei °C
Specific Electr. Resistance at: Qcm bei °C
Calorific Value: kJrkg n. DIN 5499

for Copper: -}

Additional Properties:

**) Die Vorlauftemperatur sollte 305 °C nicht stindig
liberschreiten.

n. DIN 51758

Basic Substance Properties
Manufacturer’s Data with * marked

Calculated from the Basic Substance Properties

Temperature Density | True Specific| Kinematic Thermal Vapor Vol. Spec. Specific Dynamic Temperature | Volum. Exp. Prandtl-
Heat Capacity| Viscosity |Conductivity | Pressure |Heat Capacity] Enthalpy Viscosity | Conductivity | Coefficient Number
°C kg/m? kJitkg - K) mm?(s Wim - K) mbar kJm? - K) kJikg mPa-s mm?fs 1K -
~60
-40
~20 916 1,75 2040 0,141 0,3 1603,0 -35,7 2601 8,80E-02 | 7,10E-04 | 32287,4
‘ ° 903 1,83 100 0,139 0.5 1652,5 0,0 270 8,41E-02 | 7,20E-04 | 21566,5
‘20 890 1,90 75 0,137 0,7 1691,0 36,8 67 8,10E-02 | 7,30E-04 925,7
a0 876 1,98 26 0,135 1 17345 76,0 23 7,762-02 | 7,99E-04 34,0
* 60 963 2,05 13 0,132 2 1769,1 116,21 11 7,52E-02 | 7,82E-04 172,9
" a0 849 2,12 6,8 0,131 3 1799,9 158,1 5.8 7,28E-02 | 8,05E~04 91,4
* 100 836 2,20 4.4 0,129 H 18139,2 201,4 3,7 7,01E-02 | 8,07E-04 62,7
120 823 2,28 3,1 0,128 7 1876,4 246,1 2,6 6,82E-02 | 8,14E-04 45,4
140 809 2,35 2,1 0,126 12 1901,1 292,4 1.9 6,63E-02 | 8,34E-04 4,7
160 796 2,42 1,8 0,124 18 1934,3 340,3 1,4 6,41E-02 | 8,44E-04 28,1
180 782 2,50 1,s 0,122 29 1955,0 189,6 1,2 6,242-02 | 8,63E-04 24,0
* 200 769 2,57 1,2 0,120 45 1976,3 440,4 0,92 6,07E-02 | 8,74E-04 19,8
220 756 2,65 1,02 0,118 72 2003,4 492,7 0,77 5,89E-02 | 8,86E-04 17,2
240 742 2,713 0,89 0,116 114 2025,7 546,6 0,66 5,73E-02 | 9,07E~04 15,5
260 729 2,81 0,78 0,114 180 2048,5 601,9 0,57 $,57E-02 | 9,20E-04 14,0
280 715 2,88 0,70 0,113 284 2059,2 658,8 0,50 5,49E-02 | 9,41E-04 12,8
* 200 702 2,96 0,65 0,111 450 2077,9 717,2 0,46 $,34E-02 | 9,56E-04 12,2
* 320 688 3,02 0,58 0,109 710 2077,8 777.0 0,40 5,252-02 | 9,79E-04 1,1
* a0 675 3,12 0,53 0,106 1080 2106,0 838,4 0,36 $,036-02 | 9,95E-04 10,5
360
380
400
420
440
460
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Organic Liquids having a Synthetic Base
MONSANTO Santotherm 59

Tfrade Name:
Chemical Structure:

Santotherm 59
Alkylsubstituierter aromat. Kohlenwasserstoff

Manufacturer: MONSANTO
Initial Boiling Point at 1,01325 bar: 296 °C Additional Substance Properties:
n. DIN 51751 Flash Point: 146 °C n. DIN ISO 2592
Fiow Point -61°C n. DIN IS0 3016 Ignition Temperature: 404 °C n. DIN 51794

3 - . Neutralization Number: mg KOH/g n. DIN 51558 T1
Maximum Application Values: . Asphaltenes: Mass.-% n. DIN 51595
Max. permissible Flow Temp.: 315 ‘,C Coke Residue: Mass.-% n. DIN 51551
Max. permissible Fiilm Temp.: 335°C Ash Value: Mass.-% n.DINEN 7
Minimum Application Values: Maximum Water uptake: 200 ppm n.DIN ISO 3733
Filling and Startup at < 300 mm?s: -39°C SulphurValue: Mass.-% n. DIN 5140076
Operation at <5 mm?/s: 27°C Corrosion Value

for Copper: (-} n. DIN 51759

Additional Physical Substancer Properties: . i
Color Number: {-) n. DIN ISO 2049 Additional Properties:

Molecular Weight:

207

)

Surface Tension: N/m bei °C
Specific Electr. Resistance at: Q cm bei °C
Calorific Value: kJ/kg n. DIN 5499
Mam??asgu?:rl’)sstsra]:: \r’ri?:irt:ﬁ:rked Calculated from the Basic Substance Properties
Temperature Density | True Specific| Kinematic Thesmal Vapor Vol. Spec. Specific Dynamic Temperature | Volum. Exp. Prandtl-
Heat Capacity|  Viscosity |Conductivity | Pressure |Heat Capacity| Enthalpy Viscosity | Conductivity | Coefficient Number
°C kgim? kJitkg - K} mm?/s Witm - K) mbar kJditme - K} kdlkg mPa-s mm?fs 1K -
-60
' a0 1017 1,49 446 0,128 1515,3 -61,7 454 €,25E-02 | 7,05E-04 5406,7
* 20 1003 1,55 53 0,124 1554,6 -31,5 s3 7,98E-02 | 7,23E-04 €64,5
* ° 988 1,62 15,5 0,123 1600,6 0,0 15,3 7,68E-02 | 7,09E-04 201,7
* 20 974 1,68 7,0 0,121 1636,3 32,9 6,8 7,398-02 | 7,19E-04 94,7
) 959 1,75 4,0 0,120 0,1 | 1678,3 67,1 3,8 7,1SE-02 | 7,82E-04 55,9
‘ e0 945 1,81 2,7 0,118 0,5 1710,4 102,6 2,6 6,90E-02 | 7,67E-04 39,1
‘e 930 1,88 1,9 0,117 L5 1748,4 139,5 1,8 6,69E~02 | 7,89E-04 28,4
* 100 915 1,94 1,4 0,115 3,9 177s5,1 177,6 1,3 6,48E-02 | 8,06E-04 21,6
* 120 900 2,01 1,14 0,113 9,2 ‘ 1809,0 217,2 1,03 6,25E-02 | 8,22E-04 18,3
* 140 865 2,07 0,92 0,111 20 ( 1831,9 258,0 0,81 6,06E-02 | 6,38E-04 15,2
* 160 870 2,14 0,77 0,109 40 1861,8 300,2 0,67 5,85E-02 | B,SAE-04 13,2
* 160 855 2,21 0,66 0,107 70 1689,5 343,7 0,56 5,66E-02 | 8,70E-04 1,7
* 200 839 2,27 0,57 0,104 130 1904,5 188,6 0,48 5,468-02 | 8,94E-04 10,4
* 220 623 2,34 0,50 0,102 220 1925,8 434,8 0,41 5,30E-02 | 9,17E-04 9,4
* 240 807 2,41 0,44 0,099 360 1944,9 482,3 0,36 5,09E-02 | 9,41E-04 6,6
* 260 790 2,48 0,40 0,097 560 1959,2 531,2 0,32 4,95E-02 | 9,70E-04 8,1
* 280 772 2,55 0,36 0,094 850 1968,6 581,3 0,28 4,77E-02 | 1,01E-03 7,5
* 300 754 2,62 6,33 6,081 1240 1975,5 632,9 0,25 4,61E-02 | 1,04E-03 7.2
* 320 735 2,69 0,31 0,088 1760 1977,1 685,7 0,21 4,45E-02 | 1,08E-03 7.0
340
160
360
400
420
440
460
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Organic Liquids having a Synthetic Base
MONSANTO Santotherm 66

Trade Name: Santotherm 66

Chemical Structure: Hydriertes Terphenyli
Manufacturer: MONSANTO
Initial Boiling Point at 1,01325 bar: 340 °C Additional Substance Properties:
n. DIN 51751 Flash Point: 178 °C
Flow Point -28°C n. DIN 51597 Ignition Temperature: 390 °C

. S Neutralization Number: mg KOH/g
Maximum Application Values: Asphaltenes: Mass.-%
Max. permissible Flow Temp.: 345 °C Coke Residue: Mass.-%
Max. permissible Film Temp.: 375°C Ash Value: Mass.-%

Minimum Application Values:
Filling and Startup at
Operation at

< 300 mm?s:
< 5 mm?s:

8°C
83°C
Additional Physical Substancer Properties:

Color Number: (-} n. DIN 1SO 2049

Molecular Weight: 241 =)
Surface Tension: N/m bei °C
Specific Electr. Resistance at: Qcom bei R °C
Calorific Value: kJ/kg n. DIN 5489

Maximum Water uptake: 200 ppm
Sulphur Value: Mass.-%
Corrosion Value

for Copper: (<)

Additional Properties:

n. DIN 51376

n. DIN 51784

n. DIN 51558 T1
n. DIN 51585

n. DIN 51551
n.DIN EN 7

n. DIN ISO 3733
n. DIN 5140076

n. DIN 51759

Mansfaastl:(t:u?:rl’):tgg(t:: vﬁ/:‘t)r?e‘n\iszrked Calculated from the Basic Substance Properties
Temperature Density | True Specific| Kinematic | Thermal Vapor Vol. Spec. Specific Dynamic Temperature | Volum. Exp. Prandtl-
Heat Capacity| Viscosity |Conductivity | Pressure | Heat Capacity| Enthalpy Viscosity | Conductivity | Coefficient Number
°C kgim? kJditkg - K) mm¥s Wim - K) mbar kJiim® - K) kJikg mPa s mmfs 1K -
-60
-40
-20
* ° 1021 1,53 1000 0,121 1562,1 0,0 1021 7,75E-02 | §,37E~04 | 12910,2
T 1008 1,60 100 0,120 1612,8 31,3 101 T,A4E-02 | 6,45E-04 | 1344,0
¢ w0 994 1,67 26,2 0,119 1660,0 64,0 26,0 7,17E-02 | 7,04E-04 365,5
* 60 980 1,74 1,5 0,118 170s,2 98,1 1,3 6,92E-02 | 7,14E-04 166,2
* a0 966 1,80 6,0 0,117 1738,8 133,6 5,8 6,73E~02 | 7,25E~04 89,2
* 100 953 1,88 3,7 0,115 0,2 1791,6 170,5 1,s 6,42E-02 | 7,21E-04 57,6
120 940 1,95 2,4 0,114 0,6 1833,0 208,8 2,3 6,22E-02 | 7,23E~04 18,6
140 926 2,02 1,8 0,112 1,9 1870,5 248,5 1,7 5,99E-02 | 7,38E-04 30,1
160 912 2,09 1,4 0,111 [ 1906,1 289,6 1,3 5,82E-02 | 7,52E-04 24,0
180 899 2,16 1,1 0,109 10,8 1941,8 332,1 0,99 $,61E-02 | 7,58E-04 19,6
* 200 aas 2,22 0.99 0,107 25 1964,7 376,0 0,87 5,45E-02 | 7,72E-04 18,2
220 872 2,30 0,80 0,105 44 2005,6 421,13 0,70 5,24E-02 | 7,80E-04 15,3
240 858 2,37 0,70 0,103 80 2033,5 468,0 0,60 5,07E-02 | 7,95E~04 13,8
260 844 2,44 0,63 0,101 137 2059,4 516,1 0,53 4,90E-02 | 8,10E-04 12,8
280 831 2,51 0,57 0,099 224 2085,8 565,6 0,47 4,75E-02 | 8,19E-04 12,0
* 100 818 2,58 0,53 0,096 140 2110,4 616,5 0,43 4,55E-02 | 8,30E-04 11,7
320 804 2,65 0,48 0,094 531 2130,6 668,8 0,39 4,41E-02 | 8,46E-04 10,9
340 790 2,72 0,45 0,091 77 2148,8 722,5 0,36 4,23E-02 | 8,62E-04 10,6
a60 776 2,79 0,42 0,088 1105 2165,0 77,6 0,313 4,06E-02 | 8,79E-04 10,3
180
400
420
440
460
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Organic Liquids having a Synthetic Base
MONSANTO Santotherm 68

Trade Name: Santotherm 68
Chemical Structure: Mischung von synthetischen Aromaten
Manufacturer: MONSANTO
Initial Boiling Point at 1,01325 bar: 280 °C Additional Substance Properties:
n. DIN 51751 Fiash Point: 155 °C n. DIN 51376
Flow Point -33°C n. DIN iSO 3016 Ignition Temperature: 400 °C n. DIN 51794
. Application Vi . Neutralization Number: mg KOH/g n. DIN 51558 T1
Maxlmum. p%;cal:l‘;on Talues: 360 °C Asphaltenes: Mass.-% n. DIN 51595
Mot bie. Fil Tomp: 390 oG Coke Residue: Mass.-% n. DIN 51651
ax. permisstbie Fiim femp.: Ash Value: Mass.-% n.DINEN 7
Minimum Application Values: Maximum Water uptake: 250 ppm n. DIN ISO 3733
Filling and Startup at < 300 mm?¥/s: -10°C Sulphur Value: Mass.-% n. DIN 51400 T6
Operation at <5 mm¥s: 71°C Corrosion Value
. . i for Copper: -} n. DIN 51759
Additional Physical Substancer Properties: . R
Color Number: (-) n. DIN 1SO 2049 Additional Properties:
Molecular Weight: 241 (=)
Surface Tension: N/m bei °C
Specific Electr. Resistance at: Q cm bei °C
Calorific Value: kd/kg n. DIN 5499
Basic Substance Properties . j
Manufacturer's Data with * marked Calculated from the Basic Substance Properties
Temperature Density | True Specific| Kinematic Thermal Vapor Vol. Spec. Specific Dynamie Temperature | Volum. Exp. Prandtl-
Heat Capaeity|  Viscosity |Conduetivity | Pressure Heat Capacity| Enthalpy Viscosity Conduetivity | Coefficient Number
°C kgim? kJikg - K) mm?s Wim - K) mhar kJi{m? - K) kJikg mPa - s mm?s 11K -
-60
-40
* .20 1056 1,50 891 0,127 1584,0 ~30,6 941 8,02E-02 | 6,87E-04 | 11112,9
* ° 1042 1,56 129 0,125 1625,5 0,0 134 7,69E-02 | 7,20E~04 | 1677,5
‘20 1027 1,62 34,7 0,123 1663,6 3,8 15,7 7,39E-02 | 7,30E-04 469,4
* a0 1013 1,69 13,7 0,122 0,1 | 172,0 65,0 13,9 7,138-02 | 6,91E-04 192,2
* 6o 998 1,75 6,9 0,120 0,3 | 1746,5 99.4 6,9 6,87E-02 | 7,26E-04 100.4
* s 984 1,82 4,1 0,119 0,8 [ 17%0,9 135,1 41 6,64E-02 | 7,28E-04 61,7
* 100 970 1,88 2,7 0,117 2,2 | 1e23,6 172,1 2,7 6,42E-02 | 7,35E-04 42,1
“ 120 955 1,95 2,0 0,116 5,3 | 1862,3 210,4 1,9 6,23E-02 | 7,54E-04 32,1
* 140 941 2,01 1,5 0,114 11,6 | 1891,4 250,0 1,4 6,03E-02 | 7,62E-04 24,9
* 160 926 2,08 1,2 0,112 23,7 | 1926,1 290,8 1,1 5,81E-02 | 7,79E-04 20,6
* 180 912 2,14 0,97 0,111 45 1951,7 133,0 0,98 5,69E-02 | 7,88E-04 17,1
* 200 898 2,20 0,81 0,109 82 1975,6 176,4 0,732 5,52E-02 | 7,98E-04 14,7
¢ 220 883 2,27 0,69 0,107 143 2004,4 421,1 0,61 5,34E-02 | 8,15E-04 12,9
* 240 869 2,3 0,59 0,106 236 2024,8 467,1 0,51 5,24E-02 | 8,24E-04 11,3
" 260 854 2,40 0,52 0,104 77 2049,6 514,4 0,44 5,07E-02 | 8,44E-04 10,2
* 280 840 2,46 0,46 0,103 581 2066,4 563,0 0,38 | 4,98E-02 | 8,56E-04 9,2
* 300 826 2,53 0,41 0,101 869 2089,8 612,9 0,34 4,83E-02 | 8,69E-04 8,5
* a2 11 2,59 0,37 0,100 1266 2100,5 664,1 0,30 4,76E-02 | 8,88E-04 7,8
* 340 797 2,66 0,13 0,098 1799 2120,0 716,5 0,26 | 4,62E~02 | 9,02E-04 7.1
* 360 782 2,72 0,30 0,096 2501 2127,0 770,3 0,24 4,51E-02 | 9,21E-04 6,6
180
400
420
440
460
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Organic Liquids having a Synthetic Base
MONSANTO Santotherm 75

Trade Name: Santotherm 75
Chemical Structure: Mischung niedrig schmelzender Terphenyle und Quarterphenyle
Manufacturer: MONSANTO
Initial Boiling Point at 1,01325 bar: 255 °C Additional Substance Properties:
n. DIN 51751 Fiash Point: 199 °C n. DIN 51376
Flow Point 40-70 °C n. DIN 51597 Ignition Temperature: 538 °C n. DIN 51794
5 _ i Neutralization Number: mg KOH/g n.DIN 51558 T1
Maximum Application Values: . Asphaitenes: Mass.-% n. DIN 51595
Max. permissible Flow Temp... 420 °C Coke Residue: Mass.-% n. DIN 51551
Max. permissibie Film Temp.: 430°C Ash Value: Mass.-% n.DIN EN 7
Minimum Application Values: Maximum Water uptake: 200 ppm n. DIN ISO 3733
Filling and Startup at <300 mm?s: >50°C Sulphur Value: Mass.-% n. DIN 51400 Té
Operation at <5 mm?s: 116 °C Corrosion Value
for Copper: -} n. DIN 51759
Additional Physical Substancer Properties: . X
Color Number: (-} n. DIN ISO 2049 Additional Properties:
Molecular Weight: 255 )
Surface Tension: N/m bei °C
Specific Electr. Resistance at: Q cm bei °C
Calorific Value: kJ/kg n. DIN 5499
Basic Substance Properties . .
Manufacturer’s Data with * marked Calculated from the Basic Substance Properties
Temperature Density | True Specific| Kinematic Thermal Vapor Vol. Spec. Specific Dynamic Temperature | Volum. Exp. Prandtl-
Heat Capacity] Viscosity |Conductivity | Pressure Heat Capacity| Enthalpy Viscosity Conductivity | Coefficient Number
°C kgfm? kJitkg - K} mm2ls Wim - K) mbar kJi{m? - K) kJlkg mPa-s mm?fs 1K -
-60
-40
-20
[
20
40 1096 1,63 273 0,139 1786,5 0,0 299 7,78E-02 1508,7
60 1082 1,68 s2 0,137 1017,8 33,2 56,3 7,54E-02 | 6,50E-04 690,0
80 1067 1,74 17 0,135 1856,6 67,4 18,1 7,27E-02 | 6,79E-04 213,8
* 100 1052 1,78 7,4 0,133 0,2 1872,6 102,6 7.6 7,10E-02 | 6,97E-04 104,2
120 1038 1,84 4,5 0,131 0,6 1909,9 13e,9 4,7 6,86E-02 | 6,98E-04 65,6
140 1023 1,89 2,9 0,129 1,s 1913,5 176,2 1,0 6,672-02 | 7,142-04 43,5
180 1009 1,94 2,0 0,127 3,5 | 19s57,5 214,6 2,0 6,49£-02 | 7,19%-04 10,8
180 994 1,99 1,5 0,125 7,6 1978,1 253,9 1,s 6,322-02 | 7,33E-04 23,7
* 200 979 2,08 1,3 0,124 1s 2006,9 294,3 1,3 6,18E-02 | 7,47E-04 21,0
220 965 2,10 0,97 0,121 29 2026,5 335,8 0,94 5,972-02 | 7,54E~04 16,2
240 950 2,15 0,82 0,115 51 2042,5 aze,2 0,78 5,82E-02 | 7,68E-04 14,1
260 936 2,20 0,70 0,117 87 2059,2 421,7 0,66 5,68E~02 | 7,77%-04 12,3
280 921 2,25 0,62 0,116 141 2072,3 466,3 0,57 5,60E-02 | 7,92E-04 1,1
* 300 905 2,1 0,59 0,114 220 2090,6 s11,8 0,53 5,45E-02 | 8,12E-04 10,8
* 120 891 2,35 0,52 0,112 140 2093,8 558,4 0,46 5,35E-02 | 8,22E-04 9.7
“ 340 876 2,19 0,46 0,110 540 2093,6 606,1 0,40 5,258-02 | 8,37E-04 8,8
* 360 a61 2,45 0,42 0,108 €50 2109,4 654,7 0,26 5,12E-02 | 8,53E-04 8,2
* 380 347 2,51 0,38 0,106 1050 2126,0 704,4 0,32 4,99£-02 | 8,65E-04 7.6
* 400 832 2,55 0,36 0,104 1330 2121,6 755,1 0,10 4,90E-02 | 8,81E-04 7.
420
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Organic Liquids having a Synthetic Base
MONSANTO Santotherm MCS-2424

Trade Name: Santotherm MCS-2424
Chemical Structure: Gemisch synthetischer Aromaten
Manufacturer: MONSANTO
Initial Boiling Point at 1,01325 bar: °C Additional Substance Properties:
n.DIN 51751 Flash Point: 132°C n. DIN ISO 2592
Flow Point <-18°C n. DIN iSO 3016 Ignition Temperature: 585 °C n. DIN 51794
) L . Neutralization Number: mg KOH/g n. DIN 51558 T1
Maximum Application Values: o Asphaltenes: Mass.-% n. DIN 51595
Max. permissible Flow Temp.: 380 ° Coke Residue: Mass.-% n. DIN 51551
Max. permissible Film Temp.: 400 °C Ash Value: Mass.-% n.DINEN 7
Minimum Application Values: Maximum Water uptake: 200 ppm n. DIN ISO 3733
Filling and Startup at <300 mm¥s: -10°C Sulphur Value: Mass.-% n. DIN 51400 T6
Operation at <5 mm?¥s: 45 °C Corrosion Value
for Copper: [ n. DIN 51759
Additional Physical Substancer Properties: . X
Color Number: {-) n. DIN 1SO 2049 Additional Properties:
Molecular Weight: 190 (=)
Surface Tension: N/m bei °C
Specific Electr. Resistance at: Q cm bei °C
Calorific Value: kJ/kg n. DIN 5499
Basic Substance Properties . .
Manufacturer's Data with * marked Calculated from the Basic Substance Properties
Temperature Density | True Specific| Kinematic Thermal Vapor Vol. Spec. Specific Dynamic Temperature | Volum. Exp. Prandtl-
Heat Capacity| Viscosity |Conductivity | Pressure Heat Capacity| Enthalpy Viscosity | Conductivity | Coefficient Number
°C kgim® kJilkg - K} mm?s Witm - K) mbar kJfim® + K} kJikg mPa « 5 mm?s 1K N -
-60
-40
' 20 1116 1,46 167 0,144 9,5 | 1629,4 -29,7 208,6 8,84E-02 | 8,29E-04 | 2115,9
¢ ° 1097 1,51 17,2 * 0,142 11 1656,5 0,0 “40,8 8,57E-02 | 8,20E-04 43,9
‘20 1079 1,56 12,6 0,139 18 1683,2 30,7 13,6 €,26E-02 | 8,34E-04 152,6
T 1061 1,62 5.9 0,137 2s 1718,8 62,5 6,3 7,97E-02 | 8,48E-04 74,0
" 60 1043 1,67 3,4 0,134 u 1741,8 95,4 1,s 7,69£-02 | 8,63E-04 4“2
* 80 1025 1,72 2,2 0,132 48 1763,0 129,3 2,2 7,49E-02 | 8,78E-04 29,4
* 100 1007 1,78 1,6 0,130 66 1792,5 164,3 1,6 7,25E-02 | 8,94E-04 22,1
* 120 989 1,83 1,2 0,127 91 1809,9 200,4 1,2 7,02E-02 | 9,10E-04 17,1
* 140 970 1,88 0,92 0,125 125 1823,6 217,85 0,89 6,85E-02 | 9,36E-04 13,4
* 160 952 1,94 0,74 0,122 172 1846,9 275,6 0,70 6,618-02 | 9,53E-04 1,2
* 180 934 1,99 0,61 0,120 238 1858,7 14,9 0,57 6,46K-02 | 9,70E-04 9,4
* 200 916 2,04 0,52 0,118 130 1868,6 55,2 0,48 6,31E-02 | 9,89E-04 8,2
* 220 898 2,10 0,44 0,115 450 1885,8 396,6 0,40 6,10E-02 | 1,01E-03 7,2
‘240 880 2,15 0,39 0,113 620 1892,0 429,0 0,34 5,97E-02 | 1,03E-03 6,5
* 260 862 2,20 0,34 0,110 860 1896,4 492,5 6,29 5,80E-02 | 1,05E-03 5,9
* 200 844 2,26 0,31 0,108 1190 1907,4 527,1 0,26 5,662-02 | 1,07E-03 5,5
* 300 825 2,1 0,28 0,106 1640 1905,7 572,7 0,22 5,56£-02 | 1,10E-03 5,0
* a2 807 2,38 0,25 0,103 2260 1904,5 619,4 0,20 5,41E-02 | 1,12E-03 4,6
* 340 789 2,42 0,23 0,101 20 1909,4 667, 0,18 5,29E-02 | 1,15E-03 43
* 160 771 2,47 0,22 0,098 4300 1904,4 716,0 0,17 5,15E-02 | 1,17E-03 4,3
* as0 753 2,52 0,20 0,096 59310 1897,6 765,9 0,15 5,06E-02 | 1,20E-03 4.0
400
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Organic Liquids having a Synthetic Base
OEST Wérmelibertragungsmittel B

Trade Name: OEST Warmeilibertragungsmittel B
Chemical Structure: Alkylat
Manufacturer: GEORG OEST Mineraldlwerk GmbH & Co. KG
Initial Boiling Point at 1,01325 bar: 340 °C Additional Substance Properties:
n. DIN 51356 Flash Point: 190 °C n. DIN 51758
Fiow Point -45°C n. DIN I1SO 3016 Ignition Temperature: 364 °C n. DIN 51794
i L : Neutralization Number: 0,1 mg KOH/g n. DIN 51558 T1
Maximum Application Values: . Asphaltenes: Mass.-% n. DIN 51595
Max. permissible Flow Temp.: 300 °C Coke Residue: 0,01 Mass.-% n. DIN 51551
Max. permissible Film Temp.: 320°C AshValue: 0,01 Mass.-% n. DIN EN 7
Minimum Application Values: Maximum Water uptake: 0,01 Mass.-% n. DIN 1SO 3733
Filling and Startup at <300 mm?s: _5°C Sulphur Value: Mass.-% n. DIN 5140076
Operation at <5 mm?s: 90 °C Corrosjon Value
. for Copper: 1 (=} n. DIN 51759
Additional Physical Substancer Properties: . ’
Color Number: 0,5 (=) n. DIN ISO 2049 Additional Properties:
Molecular Weight: 320 —
Surface Tension: 30 - 10-* N/m bei 50 °C
Specific Electr. Resistance at: Q cm bei °C
Calorific Value: 43000 kJ/kg n. DIN 5499
Basic Substance Properties N .
Manufacturer's Data with * marked Calculated from the Basic Substance Properties
Temperature Density | True Specific| Kinematic Thermal Vapor Vol. Spec. Specific Dynamic Temperature | Volum. Exp. Prandti-
Heat Capacity]  Viscosity |Conductivity | Pressure | Heat Capacity| Enthalpy Viscosity Conductivity | Coefficient Number
°C kgim?® kdikg - K) mm?fs Wiim - K) mbar kJffm* - K) kJikg mPa - s mméfs 1/K -
[T -e0
-40
Y 20 937 1,85 1500 0,131 1546,1 -33,7 | 140s,5 8,478-02 | 6,67E-04 | 17702,9
‘ ° 925 1,72 200 0,130 1591,0 0,0 185,0 8,172-02 | 7,03E~04 2447,7
' 20 912 1,79 48 0,129 1632,5 35,1 43,8 7,90E-02 | 7,13E-04 607,4
40 a8 1,87 19 0,127 1679,3 71,7 17,1 7,56E-02 | 7,80E-04 251,2
60 ass 1,94 9 0,126 1716,9 109,8 a,0 7,34£~02 | 7,63E-04 122,6
80 872 2,01 H 0,124 1752,7 149,3 4,6 7,07E-02 | 7,65E-04 74,9
* 100 860 2,10 3.4 0,123 1806,0 190.3 2,9 6,818-02 | 7,56E-04 49,9
120 845 2,16 2.4 0,121 1025,2 232,8 2,0 §,63E-02 | 7,93E-04 16,2
140 612 2,22 1.8 0,120 1855,4 276,7 1.5 6,47£-02 | 8,01E-04 27,8
160 a1 2,31 1,4 0,118 1889.6 322,1 1,2 6,24E-02 | 8,21E-04 22,4
180 sos 2,38 1,1 0,117 0,1 | 19159 368,9 0,89 | 6,11k-02 | 8,31x-04 18,0
¢ 200 7% 2,50 1,0 0,115 0,3 1975,0 417,2 0,79 5,82E-02 | 8,58E-04 17,2
210 779 2,53 [ X 0,114 [ ] 197¢,9 467,90 0,63 5,76E-02 | 8,54E-04 u,0
240 765 2,60 [ ] ¢,111 1.8 1989,0 518,2 0,54 | s5,68E-02 | 8,73E-04 12,3
260 752 2,67 0.6 0,111 6.4 2007,8 570,9 0,47 5,53E-02 | 8,87£-04 1,2
280 239 2,74 0,55 ¢, 110 27,8 2024,9 625,1 0,41 | 5,432-02 | 9,00E~04 10,1
¢ 300 725 2,82 0.5 0,109 162 2044,5 €80,7 0,36 5,313£-02 | 9,21E-04 9,4
aze
340
3se
180
400
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Organic Liquids having a Synthetic Base
PETRO CANADA Calflo AF

Trade Name: CALFLO AF
Chemical Structure: Hydro Treating, hydrocarbon-fluid, semi-synth., paraffin. Bestandteile
Manufacturer: Petro Canada / FRAGOL GmbH Miilheim
Initial Boiling Point at 1,01325 bar: 349 °C Additional Substance Properties:
n. DIN 51751 Flash Point: 204 °C n.ASTM D92
Flow Point -18°C n. ASTM D97 Ignition Temperature: 343 °C n. ASTM E659-78
3 L. A Neutralization Number: 0,03 mg KOH/g n.ASTM D664
Maximum Application Values: 290 °C Asphaltenes: Mass.-% n. DIN 51595
Max. permissible Fiow Temp.: s Coke Residue: 0,01 Mass.-% n. ASTM D189A
Max. permissible Film Temp.: 31 Ash Value: Mass.-% n. DIN EN 7
Minimum Application Values: Maximum Water uptake: Mass.-% n. DINISO 3733
Filling and Startup at < 300 mm¥s: -3°C Sulphur Value: 0,01 Mass.-% n. X-RAY
Operation at <5 mm¥s: 106 °C Corrosion Value
for Copper: {-) n. DIN 51759
Additional Physical Substancer Properties: . .
Color Number: 0,5 {-) n. ASTM D1500 Addmofral Propen‘l_es:
Molecular Weight: 365 -) Cu-Streifen-Korrosionstest
Surface Tension: N/m bei °C ASTM D130, 100 °C, 3 Std. - 1B
Specific Electr. Resistance at: Q cm bei °C
Calorific Value: kdikg n. DIN 5499
Basic Substance Properties R ;
Manufacturer's Data with * marked Calculated from the Basic Substance Properties
Temperature Density | True Specific| Kinematic Thermal Vapor Vol. Spec. Specific Oynamic Temperature | Volum. Exp. Prandtl-
Heat Capaeity| Viscosity |Conductivity | Pressure Heat Capacity| Enthalpy Viscosity Conductivity | Coefficient Number
°c kgim? kJi{kg - K} mm?fs Wiim - K} mhbar kdim? - K) kdfkg mPa-s mm?fs 1K -
-60
-40
-20
‘ 0 a6l 1,72 226 0,138 1480,9 0,0 195 9,32B-02 | 5,81E~04 | 2425,3
* 20 as1 1,79 [ 0,137 1523,3 15,2 55,3 8,99E-02 | S5.88E-04 722,7
* 40 841 1,87 30,7 0,136 1572,7 71,9 25,8 8,65E-02 | 5,95E-04 355,0
* 6o 831 1,95 14,4 0,135 1620,4 110,1 12,0 8,33E-02 | 6,02E-04 172,8
* 80 821 2,03 0,4 0,134 1666,6 150,0 6,9 8,04E-02 | 6,09E-04 104,5
“ 100 811 2,10 5,5 0,133 0,1 1703,1 191,3 4,5 7,81£-02 | 6,17E-04 70,4
* 120 801 2,18 3,9 0,132 0,2 1746,2 234,2 3,1 7,56E-02 | 6,24E-04 51,6
* 140 791 2,26 2,9 0,130 0,5 1787,7 278,6 2,3 7,27E-02 | 6,32E-04 19,9
* 160 781 2,3 2,3 0,129 1,2 1619,7 324,6 1,8 7.092-02 | 6,40E-04 32,4
* 180 mn 2,4 1,8 0,128 2,6 1858,1 372,1 1,4 6,89E-02 | 6,49E-04 26,1
* 200 761 2,49 1,5 0,127 s.3 1894,9 421,2 1,1 6,70E-02 | 6,57E~04 22,4
* 220 751 2,57 1,3 0,126 10,3 1930,1 471,8 0,98 | 6,53E-02 | 6,66E-04 19,9
* 240 741 2,64 1,07 0,125 18,9 1956,2 524,0 0,79 | 6,39E-02 | 6,75E-04 16,7
* 260 731 2,72 0,93 0,124 33,3 1908,3 571,7 0,68 | 6,24E-02 | 6,84E-04 14,9
* 280 721 2,80 0,81 0,123 56,2 2018,8 632,9 0,58 | 6,09E-02 | 6,93E-04 13,3
* 300 711 2,88 0,71 0,122 91,5 2047,7 689,7 0,50 | 5,96E-02 | 7,03E-04 11,9
* 320 701 2,95 0,63 0,121 144 2068,0 744,90 0,44 | 5,85E-02 | 7,13E-04 10,8
* 340 691 3,03 0,56 0,120 220 2093,7 207,9 0,39 | S,73E-02 | 7,24E-04 9,8
360
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Organic Liquids having a Synthetic Base
PETRO CANADA Calflo FG

Trade Name: CALFLO FG
Chemical Structure: Hydro Treating, hydrocarbon-fluid, semi-synth., paraffin. Bestandteile
Manufacturer: Petro Canada / FRAGOL GmbH Milheim
Initial Boiling Point at 1,01325 bar: 350 °C Additional Substance Properties:
1. DIN 51751 Flash Point: 194 °C n. ASTM D92
“low Point -21°C n. ASTM D97 Ignition Temperature: 285 °C n. ASTM E659-78
. Lo . Neutralization Number: 0,03 mg KOH/g n. ASTM D664
Maximum {Ap_p/lcat/on \_Falues: 260 °C Asphaltenes: Mass.-% n. DIN 51595
Max, permissible Flow Temp.: 80 Coke Residue: 0,01 Mass.-% n. ASTM D189A
Max. permissibie Film Temp.: 316 Ash Value: Mass.-% n.DINEN 7
Minimum Application Values: Maximum Water uptake: Mass.-% n. DIN ISO 3733
filling and Startup at <300 mm#/s: -9°C Sulphur Value: 0,01 Mass.-% n. X-RAY
Dperation at <5 mm¥s: 82 °C Corrosion Value
for Copper: =) n. DIN 51759
Additional Physical Substancer Properties: . .
“olor Number: {-) n. DIN ISO 2049 Additional Properties:
Violecular Weight: 277 [ Cu-Streifen-Korrosionstest
Surface Tension: N/m bei °C ASTM D130, 100 °C, 3 Std. - 1B
3pecific Eiectr. Resistance at: Q cm bei °C
Calorific Value: kJ/kg n. DIN 5499
Basic Substance Properties . .
Manufacturer’s Data with * marked Calculated from the Basic Substance Properties
Temperature Density | True Specific| Kinematic | Thermal Vapor Vol. Spec. Specific Dynamic Temperature | Volum. Exp. Prandtl-
Heat Capacity|  Viscosity | Conductivity | Pressure Heat Capacity| Enthalpy Viscosity Conductivity | Coefficient Number
°c kgfm? kJitkg - K) mmYys Wiim - K) mbar kJim? - K) kilkg | mPa-s mméfs 11K -
-60
-40
* 20 873 1,74 737 0,139 1519,0 -35,3 643 9,156-02 | 6,01E-04 | 8054,1
* e 863 1,80 196 0,138 1553,4 0,0 169 8,88E-02 | 6,37E-04 | 2206,3
' 20 852 1,87 45 0,137 1593,2 36,7 38,3 8,60E-02 | 6,46E-04 523,3
e 842 1,94 15,2 0,136 1633,5 74,7 12,8 8,33E-02 | 5,94E-04 182,6
' 60 832 2,00 e,0 0,135 0,1 | 1664,0 114,0 6,7 8,11E-02 | 6,01E-04 98,6
* a0 822 2,07 5,1 0,134 0,3 | 17015 154,7 4,2 7,88E-02 | 6,08E-04 64,8
* 100 812 2,14 3,6 0,132 0,7 | 1737,7 196,7 2,9 7,60E-02 | 6,16E-04 47,4
* 120 801 2,21 2,7 0,131 1,4 | 1770,2 240,0 2,2 7,40E-02 | 6,37E-04 36,5
* 140 791 2,27 2,1 0,130 2,8 1795,6 284,7 1,7 7,24E-02 | 6,43B-04 29,0
* 160 781 2,34 1,7 0,129 s,5 | 1827,s 330,8 1,3 7,06E-02 | 6,49E~04 24,1
* 180 771 2,41 1,4 0,128 10,3 | 1858,1 37e,1 1,08 6,89E-02 | 6,57E-04 20,3
* 200 761 2,47 1,2 0,127 19,3 [ 1879,7 426,8 0,91 6,76E-02 | 6,64E-04 17,8
¢ 220 750 2,54 1,05 0,126 33,1 | 1905,0 476,8 0,79 6,61E-02 | 6,80E-04 15,9
* 240 740 2,61 0,92 0,124 56,5 | 1931,4 528,2 0,68 | 6,428-02 | 6,88E-04 14,3
* 260 710 2,67 6,81 6,123 91 1943,1 500,93 0,59 | 6,31E-02 | 6,96E-D4 12,8
* 200 720 2,74 0,72 0,122 142 1972,8 634,9 0,52 6,18E-02 | 7,0SE-04 11,6
* 300 710 2,61 0,65 0,121 216 1995,1 690,3 0,46 | 6,06E-02 | 7,14E-04 10,7
* a0 699 2,87 0,58 0,120 38 2006,1 747,0 0,41 5,98E-02 | 7,30E-04 9,7
* 340 689 2,94 0,53 0,119 456 2025,7 205,1 0,37 5,87E-02 | 7,39E-04 9,0
360
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Organic Liquids having a Synthetic Base
PETRO CANADA Calflo HTF

Trade Name: CALFLO HTF
Chemical Structure:

Manufacturer:

Initial Boiling Point at 1,01325 bar: 380 °C
n.DIN 51751

Fiow Point -18°C n. ASTM D97
Maximum Application Values:

Max. permissible Flow Temp.: 315 °C
Max. permissibie Film Temp.: 343 °C
Minimum Application Values:

Filling and Startup at < 300 mm¥s: -1°C
Operation at < 5 mm¥s: 12°C

Additional Physical Substancer Properties:

Color Number: 0,5 {-) n. ASTM D1500

Hydro Treating, hydrocarbon-fluid, semi-synth., paraffin. Bestandteile
Petro Canada / FRAGOL GmbH Miilheim

Additional Substance Properties:

Flash Point: 212°C n.ASTM D92
Ignition Temperature: 355 °C n. ASTM E659-78
Neutralization Number: 0,03 mg KOH/g n. ASTM D664
Asphaltenes: Mass.-% n. DIN 51595
Coke Residue: 0,01 Mass.-% n.ASTM D189A
Ash Value: Mass.-% n.DINEN7
Maximum Water uptake: Mass.-% n. DIN I1SO 3733
Sulphur Value: 0,01 Mass.-% n. X-RAY
Corrosion Value

for Copper: {-) n. DIN 51759
Additional Properties:

Molecular Weight:

380

(=)

Cu-Streifen-Korrosionstest

Surface Tension: N/m bei °C ASTM D130, 100 °C, 3 Std. - 1B
Specific Electr. Resistance at: Q cm bei °C
Calorific Value: kJ’kg n. DIN 5499
Mangfaasc“t:u?:rl?:tlgr;f: \t’v';?t?irt::rked Calculated from the Basic Substance Properties
Temperature Density | True Specific| Kinematic | Thermal Vapor Vol. Spec. Specific Dynamic Temperature | Volum. Exp. Prandtl-
Haat Capacity| Viscosity |Conductivity | Pressure Haat Capacity| Enthalpy Viscosity Conductivity | Coefficient Number
°C kgim? kditkg - X) mm?s Witm - K) mhar kdftm? - K) kdikg mPa - s mm?fs 1K -
~60
-40
-20
¢ 0 868 1,84 275 0,139 1597,1 0.0 239 8,70E-02 | 5,76E-04 3159,8
* oz 858 1,91 76,5 0,138 1638,8 3.5 65,6 8,42E-02 | 5,83E-04 908,5
‘4 848 1,97 35,4 0,137 1670,6 76,2 30,0 8,20E-02 | 5,90E-04 431.7
* 6o 837 2,04 16,3 0,136 1707,5 116.3 13,6 7,96E-02 | 6,27E~04 204,6
“ a0 827 2,11 9,4 0,135 1745,0 157,7 7.8 7,74E-02 | 6,25€-04 121,5
* 100 817 2,17 6,2 0,134 17729 200,4 5,1 7,56E-02 | 6,27E~04 82,0
* 120 807 2,24 4.4 0,133 0.1 1807,7 244,5 2,6 7.36E-02 | 6,32E-~04 59,8
* 0 797 2,30 3,2 0,131 0,3 1833,1 289,8 2,6 7,15-02 | 6,38E~04 44,8
* 160 787 2,37 2,5 0,110 0,8 1865,2 336,5 2,0 6,97E-02 | 6,44E~04 35,9
* 180 776 2,43 2,0 0,129 1,8 1885,7 84,5 1,6 6,84E-02 | 6,60E~04 29,2
* 200 766 2,50 1,6 0,128 3,9 1915,0 411,8 1,2 6,68E-02 | 6,67E~04 23,9
* 220 756 2,57 1,4 0,127 7.7 1942,9 484,4 1,06 6,54E-02 | 6,75E~04 21,4
* 240 746 2,63 1,2 0,126 14,7 1962,0 536,4 0,90 6,42E-02 | 6,82E~04 18,7
* 260 736 2,70 1,0 0,125 26,8 1987,2 589,6 0,74 6,29E-02 | 6,91E~04 15,9
* 280 726 2,76 0,87 0,124 46,8 2003,8 644,2 0,63 6,19E-02 | 6,99E~04 14,1
* 1300 716 2,83 0,76 0,123 77,8 2026,3 700,0 0,54 6,07E-02 | 7,08E~04 12,5
* 320 705 2,89 0,67 0,122 126 2037.4 757,2 0,47 5,99E-02 | 7,23E-04 11,2
* a0 695 2,96 0,60 0,121 197 2057,2 815,8 0,42 5,88E-02 | 7,33E-04 10,2
360
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Organic Media which can be in Either the Liquid or Vapour State
BAYER Diphyl!

Trade Name:
Chemical Structure:

Diphyl

Zubereitung enthaltend (1:3) Diphenyl, Diphenylether

Additional Substance Properties:

Manufacturer: BAYER AG

Initial Boiling Point at 1,01325 bar: 257 °C
Flow Point 12°C n. BAYER
Maximum Application Values:

Max. permissible Flow Temp.: 400 °C
Max. permissible Film Temp.: 410 °C
Minimum Application Values:

Filling and Startup at < 300 mm?¥s: >13°C
Operation at <5 mm?¥s: >13°C

Additional Physical Substancer Properties:

Color Number:
Molecular Weight:

(-} n. DIN ISO 2049

40 - 10* N/m bei

=)

Flash Point: 115 °C n. DIN 61758
Ignition Temperature: 615 °C n. DIN 61794
Neutralization Number: 0,01 mg KOH/g n. DIN 51558 T1
Asphaltenes: - Mass.-% n. DIN 51595
Coke Residue: - Mass.-% n. DIN 51551
Ash Value: - Mass.-% n.DIN EN 7

Maximum Water uptake: < 200 mg/kg

Sulphur Value:
Corrosion Value
for Copper:

(=}

Additional Properties:

Mass.-%

n. K. Fischer (Coul.)
n. DIN 51400 T6

n. DIN 61759

Surface Tension: 20 °C
Specific Electr. Resistance at: 10" Q cm bei 20 °C
Calorific Value: 36200 kJ/kg
Mansgsé:u?;rt’):tlggf: :ritoﬁe:t:::rked Calculated from the Basic Substance Properties
Temperature Density | True Specific| Kinematic Thermal Vapor Vol. Spec. Specific Dynamic Temperature | Volum. Exp. Prandtl-
Heat Capacity|  Viscosity |Conductivity | Pressure |Heat Capacity| Enthalpy Viscosity | Conductivity | Coefficient Number
°¢ kg/m?® kJftkg - K) mm?fs Wilm - K) mbar kJitm? - K) kJdtkg mPa-s mm?s 1K -
-60
-40
~20
°
* 20 1062 1,55 4,05 0,138 1646,1 0,0 4,4 8,38E-02 48,1
40 1046 1,65 2,41 0,136 0,2 1725,9 33,0 2,6 7,88E-02 | 7,65E-04 10,6
Y 1029 1,74 1,68 0,132 0,8 1790,5 66,4 1,8 7,37E-02 | 8,02E-04 22,7
* a0 1013 1,81 1,27 0,130 2,6 1833,5 101,6 1,3 7,09E-02 | 8,06E-04 17,9
* 100 996 1,87 0,94 0,126 7.0 1862,5 137,1 1,01 | 6,77E-02 | 8,28E-04 14,6
* 120 979 1,92 0,80 0,124 16,9 1879,7 173,9 0,80 6,60E-02 | 8,48E-04 12,1
* 140 962 1,96 0,66 0,121 17,5 1885,5 211,9 0,65 6,42E-02 | 8,66E-04 10,13
* 160 945 2,00 0,57 0,118 76,5 1890,0 250,4 0,54 6,24E-02 | 8,84E-04 9,0
* 180 927 2,01 0,49 6,11s FUTS 1881,1 290,5 0,46 | 6,11E-02 | 9,10E-04 8,0
* 200 909 2,06 0,43 0,111 262 1872,5 331,1 0,40 5,93E~02 | 9,35E-04 7.2
* 220 892 2,10 0,38 0,109 446 1873,2 372,9 0,35 5,82E-02 | 9,53E-04 6,5
* 240 873 2,13 0,34 0,106 725 1859,5 415,5 0,30 5,70E-02 | 9,842-04 6,0
* 260 855 2,17 0,31 0,103 1130 1855,4 459,0 0,27 5,55E-02 | 1,01E-01 5,6
* 280 836 2,22 0,28 0,100 1710 1855,9 503,7 0,24 5,39E-02 | 1,04E-03 5,2
* 300 818 2,26 0,25 0,097 2480 1848,7 549,3 0,21 | 5,25E-02 | 1,07E-03 4.8
* 320 798 2,31 0,23 0,094 1520 1843,4 596,1 0,19 5,10E~02 | 1,10E-03 4.6
* 340 779 2,37 0,22 0,092 4850 1846,2 643,3 0,17 4,98E-02 | 1,14E-03 4.5
¢ 360 759 2,43 0,21 0,088 6540 1844,4 692,2 0,16 4.77E-02 | 1,172-03 4,4
* a0 738 2,50 0,20 0,006 8640 184s5,0 741,5 0,15 4,66E-02 | 1,222-03 44
* 400 17 2,57 0,196 0,082 11100 1842,7 792,1 0,14 4,45E-02 | 1,272-02 4,3
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Organic Media which can be in Either the Liquid or Vapour State

Dowtherm A
Trade Name: Dowtherm A
Chemical Structure: 73,5% Diphenyloxid; 26,5% Biphenyl
Manufacturer: DOW Chemical / FRAGOL GmbH
Initial Boiling Point at 1,01325 bar: 267 °C Additional Substance Properties:
Flow Point 1°C Flash Point: 13 °C n. SETA
. . N Ignition Temperature: 615 °C n. ASTM E659-78
Maximum Application Values: . Neutralization Number: mg KOH/g n. DIN 51568 T1
Max. permissible F!°WTemP-_- 398 OC Asphaltenes: Mass.-% n. DIN 51595
Max. permissible Film Temp.: 427 °C Coke Residue: Mass.-% n. DIN 51551
Minimum Application Values: Ash Value: Mass.-% n. DINEN 7
Filling and Startup at < 300 mm?s: 15 °C Maximum Water uptake: Mass.-% n. DIN ISO 3733
Operation at <5 mm¥s: °c SulphurValue: Mass.-% n. DIN 51400 T6
Corrosion Value
Additional Physical Substancer Properties: for Copper: S n. DIN 51759
Color Number: (-} n. DIN ISO 2049 » .
Molecular Weight: - Additional Properties:
Surface Tension: N/m bei °C
Specific Electr. Resistance at: Qcmbei °C
Calorific Value: kJ/kg n. DIN 5499
Basic Substance Properties . .
Manufacturer's Data with * marked Calculated from the Basic Substance Properties
Temperature Density | True Specific| Kinematic Thermal Vapor Vol. Spec. Specific Dynamic Temperature | Volum. Exp. Prandtl-
Heat Capacity|  Viscosity |Conductivity | Pressure Heat Capacity| Enthalpy Viscosity Conductivity | Coefficient Number
°C kgfm* kJitkg - K} mm¥s Wim - K) mbar kJim? - K} kJikg mPa-s mm2fs 1K -
-60
-40
-20
°
* 20 1060 1,58 4.0 0,140 1674,8 0,0 4,3 8,36E-02 47,9
* 40 1044 1,63 2,s 0,138 0,1 | 1701,7 32,1 2,6 8,11E-02 | 7,66E-04 10,8
* 60 1028 1,69 1,7 0,135 0,3 | 1737,3 65,3 1,7 7,77E-02 | 7,70E-04 21,9
* 80 1011 1,5 1,2 0,133 2 1769,3 99,7 1,3 7,52E-02 | 8,08E-04 16,0
* 100 995 1,80 0,97 0,131 H 1791,0 135,1 0,97 7,31E-02 | 8,17E-04 13,3
* 120 978 1,86 0,79 0,128 13 1819,1 171,7 0,77 7,04E-02 | 8,38E-04 11,2
* 10 961 1,91 0,66 0,126 1 1835,5 209,5 0,64 6,86E-02 | 8,58E-04 9,6
* 160 943 1,97 0,57 0,124 66 1857,7 248,13 0,53 6,672-02 | 8,86E-04 8,5
* 180 925 2,02 0,49 0,121 13 1868,5 288,3 0,46 6,488-02 | 9,12E-04 7.6
* 200 907 2,08 0,43 0,119 240 1886,6 129,4 0,19 6,312-02 | 3,37E-04 6.8
* 220 888 2,13 0,39 0,117 417 1891,4 371,7 0,34 6,198-02 | 9,68E-04 6,3
" 200 869 2,19 0,35 0,114 686 1903,1 415,1 0,30 | 5,992-02 | 9,99E-04 5.8
* 260 849 2,25 0,31 0,112 1079 1910,3 459,6 0,27 5,86E~02 | 1,04E-03 5.3
* 280 828 2,3 0,29 0,110 1630 1912,7 505,2 0,24 5,75E-02 | 1,08E-03 5,0
* 100 807 2,37 0,26 0,107 2378 1912,6 $51,9 0,21 | 5,59£-02 | 1,12E-03 4,7
* a2 784 2,44 0,24 0,105 3364 1913,0 599,8 0,19 5,49E-02 | 1,17E-03 4.4
* 40 761 2,49 0,22 0,102 4631 1894,9 648,80 0,17 5,30E-02 | 1,232-03 4,1
* 160 736 2,53 0,21 0,100 6229 1862,1 699,0 0,15 5,37€-02 | 1,29E-03 3,9
* 380 709 2,58 0,20 0,098 8207 1629,2 750,2 0,14 5,36E-02 | 1,38E-03 1,7
400 687 2,65 0,19 0,095 10611 1820,6 802,6 0,13 5,22£-02 | 1,432-03 3,6
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Organic Media which can be in Either the Liquid or Vapour State
Dowtherm J

Trade Name: Dowtherm J
Chemical Structure: Alkylaromaten
Manufacturer:

initial Boiling Point at 1,01325 bar: 181 °C
Flow Point -73°C

Maximum Application Values:

Max. permissible Flow Temp.: 315°C
Max. permissible Film Temp.: 340 °C
Minimum Application Values:

Filling and Startup at < 300 mm?¥s: -73°C
Operation at <5 mm¥s: °C

Additional Physical Substancer Properties:
Color Number:
Molecular Weight:

(-) n. DIN ISO 2049
=)

DOW Chemical / FRAGOL GmbH

Additional Substance Properties:

Flash Point: 57 °C n. SETA
Ignition Temperature: 420 °C n. ASTM E659-78
Neutralization Number: mg KOH/g n. DIN 51558T1
Asphaltenes: Mass.-% n. DIN 51595
Coke Residue: Mass.-% n. DIN 51551
Ash Value: Mass.-% n.DIN EN 7
Maximum Water uptake: Mass.-% n. DIN ISO 3733
Sulphur Value: Mass.-% n. DIN 51400Té6

Corrosion Value

for Copper:

(o] n. DIN 51759

Additional Properties:

Surface Tension: N/m bei °C
Specific Electr. Resistance at: Qcm bei °C
Calorific Value: kd/kg n. DIN 5499
Mans:‘:;:ﬁ:r?:tgg:: vzl;:r?irt:i:rked Calculated from the Basic Substance Properties
Temperature Density | True Specific| Kinematic Thermal Vapor Vol. Spec. Specific Dynamic Temperatura | Volum. Exp. Prandt}
Heat Capacity| Viscosity | Conductivity | Pressure Heat Capacity| Enthalpy Viscosity Conductivity | Coefficient Number
og kgfm? kJitkg - K) mmils Wilm - K) mbar kJftm? - K) kJikg mPa - s mm¥s 1K -
* -6 921 1,62 5,6 0,146 1492,0 -101,4 S,1 | 9,79E-02 | 7,74£-04 57,2
LY 907 1,66 3,2 0,142 1505,6 -68,6 2,9 9,43£-02 | 7,90E-04 23,9
* 0 891 1,72 2,0 0,138 1536,0 -34,8 1,8 8,98£-02 | 8,12E-04 22,3
. ° [3]] 1,77 1,4 0,123 o, 1554,1 0,0 1,2 8,56£-02 | 7,97E-04 16,4
* 20 864 1.82 1,05 0,129 1 1581,1 36,0 0,91 8,16£-02 | 8,10E-04 12,9
* 40 849 1,89 0,33 0,125 4 1604,6 73,1 0,70 7,79£-02 | 8,81E-04 10,7
* 60 831 1,96 0,68 0,120 12 1632,7 11,s 0,57 7,35E-02 | 9,30E-04 9,3
Y 217 2,02 0,58 0,116 LE] 1650,3 151,2 0,47 7,03£-02 | 9,59E-04 8,3
* 100 801 2,09 0,50 0,112 77 1674,1 192,2 0,40 6,69£-02 | 9,83E-04 1,5
* 120 784 2,17 0,45 0,107 163 1701,3 234,6 0,35 6,29£-02 | 1,02E-03 7,2
* 140 167 2,24 0,41 0,103 8 1718,1 278,5 0,31 6,00E-02 | 1,05E-03 6,8
* 160 749 2,32 0,37 0,099 576 1737,7 23,8 0,28 5,70£-02 | 1,10E-03 6,5
* 180 731 2,39 0,35 0,094 979 1747,1 370,7 0,26 5,33E-02 | 1,14E-03 6,5
* 200 711 2,47 0,33 0,090 1577 1756,2 49,3 0,23 5,12£-02 | 1,20E-03 6,4
* 220 691 2,56 0,31 0,085 2425 1769,0 469,4 0,22 4,81E-02 1,25E-03 6,5
‘240 669 2,64 0,30 0,081 585 1766,2 521,3 0,20 4,59£~02 | 1,32£-02 6,5
¢ 260 645 2,72 0,29 0,077 5123 1754,4 575,0 0,19 4,39E-02 | 1,412-02 6,6
* 280 620 2,81 0,29 0,072 7112 1742,2 630,4 0,18 4,13£~02 | 1,512~02 7,0
* 200 592 2,92 0,29 0,068 9635 1728,6 687,8 0,17 3,93£-02 | 1,64E~02 7.4
320
140
160
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400
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Organic Media which can be in Either the Liquid or Vapour State
HULS Marlotherm L

Marlotherm L
Benzylaromaten

Trade Name:
Chemical Structure:

Manufacturer: HULS AG

Initial Boiling Point at 1,01325 bar: 280 °C
n. DIN 51356

Flow Point -70°C n. DIN ISO 3016
Maximum Application Values:

Max. permissible Flow Temp.: 350 °C
Max. permissible Film Temp.: 370°C

Minimum Application Values:
Filling and Startup at
Operation at

< 300 mm?s: -55°C
<5 mm¥s: 10°C

Additional Physical Substancer Properties:

Color Number: (-) n. DIN 1SO 2049

Additional Substance Properties:

Flash Point: 120 °C n. DIN 51758
Ignition Temperature: > 500 °C n. DIN 51794
Neutralization Number: <0,7 mg KOH/g n.DIN 51558 T1
Asphaltenes: Mass.-% n. DIN 51595
Coke Residue: Mass.-% n. DIN 51551
Ash Value: Mass.-% n.DINEN 7
Maximum Water uptake: < 0,02 Mass.-% n. DIN ISO 3733

Sulphur Value: < 0,001 Mass.-%
Corrosion Value

for Copper:

n. DIN 51400 T8
1-100 A3 (-) n. DIN 51811

Additional Properties:

Molecular Weight: 182 g/mol
Surface Tension: 39 - 10-3 N/m bei 20°C
Specific Electr. Resistance at: 7,0 - 10'2 Q cm bei 23°C
Calorific Value: 39100 kJ/kg n. DIN 51900
Mansfa:;:u?;l?:t;’:: \};E?ﬁirt:;ked Calcuiated from the Basic Substance Properties
Temperature Density | True Specific| Kinematic Thermal Vapor Vol, Spec. Specific Dynamic Temperature | Volum. Exp. Prandtl-
Heat Capacity|  Viscosity | Conductivity | Pressure Heat Capacity| Enthalpy Viscosity Conductivity | Coefficient Number
°c kgim? kJiikg - K} mm?s Wim - K) mbar kJdim? - K) kJikg mPa- s mm¥s HK -
-60
' o 1034 1,41 73 0,140 1457,9 -59,2 75,5 9,60E~02 | 7,41E-04 760,2
‘20 1019 1,48 18 0,137 1508,1 -30,3 18,3 9,088-02 | 7,61E-04 198,2
* ° 1004 1,55 1.5 0,135 1556,2 e,0 7,5 8,676-02 | 7,97E-04 86,5
* 20 988 1,62 4,0 0,131 1600,6 11,6 4,0 8,18E-02 | 8,10E~04 48,9
' 973 1,68 2,6 0,129 o, 1634,6 64,6 2,5 7,89E-02 | 7,71E-04 33,0
‘60 958 1,75 1,8 0,127 0, 1676,5 98,9 1,7 7,58E-02 | 7,83E-04 23,8
* a0 943 1,82 1.4 0,124 1 1716,3 134,6 1,3 7,23E-02 | 7,95E-04 19,4
¢ 100 927 1,88 1,1 6,121 3 1742,8 171,6 1,02 6,942-02 | 8,23E-04 15,8
* 120 912 1,95 0,90 0,119 7 1778,4 209,9 0,82 6,69E-02 | 8,33E-04 13,5
* 10 a97 2,02 0,77 0,116 16 1811,9 249,6 0,69 6,40E-02 | 8,4SE-04 12,0
* 160 a8l 2,08 0,66 0,114 1s 1832,5 290,6 0,58 6,22E-02 | 6,68E-04 10,6
* 180 [133 2,15 o,s8 0,111 67 1859,8 3312,9 0,50 5,97E-02 | 8,B9E-04 9,7
* 200 850 2,22 0,52 0,108 133 1867,0 376,6 0,44 5,72E-02 | 9,02E-04 9,1
* 220 8315 2,29 0,47 0,106 227 1912,2 421,6 0,39 5,54E-02 | 9,16E~04 a,s
" 240 820 2,35 0,43 0,102 389 1927,0 468,0 0,35 5,29E-02 | 9,31%-04 8,1
* 260 804 2,42 0,40 0,100 620 1945,7 515,7 0,32 5,14E-02 | 9,54E-04 7.8
* 260 708 2,49 0,37 0,098 953 1962,1 564.8 0,29 4,992-02 | 9,76E-04 7.4
* 300 773 2,55 0,35 0,095 1407 1971,2 615,2 0,27 4,82E-02 | 9,93E-04 7,3
* 320 758 2,62 0,33 0,092 2000 1986,0 666,9 0,25 4,63E-02 | 1,01£-03 7.1
¢ 340 743 2,69 0,32 0,089 21m 1998,7 720,0 0,24 4,45E-02 | 1,03E-03 7.2
* 260 728 2,75 0,30 0,087 1613 2002,0 74,4 0,22 4,35E-02 | 1,05E-04 6,9
380
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Organic Media which can be in Either the Liquid or Vapour State
MONSANTO Santotherm LT / MCS 2313

Trade Name: Santotherm LT / MCS 2313
Chemical Structure: Alkylsubstituierter Aromat
Manufacturer: MONSANTO
Initial Boiling Point at 1,01325 bar: 181 °C Additional Substance Properties:
n. DIN 51751 Flash Point: 57 °C n. DIN ISO 259:
Flow Point -75°C n. DIN ISO 3016 Ignition Temperature: 429 °C n. DIN 51794
5 L i Neutralization Number: mg KOH/g n.DIN 51558 T 1
Maximum _Ap_;;l{ca;:on Values: 15°C Asphaltenes: Mass.-% n. DIN 5159¢
Max. perm!ss!ble !owTemp... 315 o Coke Residue: Mass.-% n. DIN 51551
Max. permissible Film Temp.: 340 Ash Vaiue: Mass.-% n.DIN EN 7
Minimum Application Values: Maximum Water uptake: 80 ppm n. DIN SO 3732
Filling and Startup at < 300 mm¥s: <-73°C SulphurValue: Mass.-% n. DIN 51400 T¢€
Operation at <5 mm¥s: -56°C Corrosion Value
for Copper: =) n. DIN 5175¢
Additional Physical Substancer Properties: . .
Color Number: {~) n. DIN ISO 2043 Additional Properties:
Molecular Weight: =) krit. Temperatur: 377 °C
Surface Tension: 2,8+ 102 N/m bei °C krit, Druck: 3450 kPa
Specific Electr. Resistance at: Q cm bei °C krit. Dichte: . 298 kg/im?
Calorific Value: kJ/kg n. DIN 5499 spez. Verdampfungsenthalpie: 222 kJ/kg
Manl??as::(t:u?;'t’ftlgz(t:: vﬁ/z?r?irtﬁ:rked Calculated from the Basic Substance Properties
Temperature Density | True Specific| Kinematic Thermal Vapor Vol. Spec. Specific Dynamic Temperature | Volum. Exp. Prandtl-
Heat Capacity| Viscosity |Conductivity | Pressure |Heat Capacity| Enthalpy Viscosity | Conductivity | Coefficient Number
°c kgim? kJitkg - K) mm?s Witm - K) mbar kJ/tm? - K) kJikg mPa-s mm?ls 1K -
* -0 920 1,50 5,9 0,140 1392,0 -9¢,3 5,5 1,01E-01 | 9,35E-04 58,7
* a0 913 1,57 3,1 0,136 1433,4 -67,2 2,8 9,49E~02 | 8,58E-04 32,7
¢ -2 897 1,65 1,9 0,132 1480,0 -34,4 1,8 8,92E-02 | 8,64E-04 21,3
. ° [1}] 1,713 1,4 0,129 0,2 1525,9 0,0 1,2 8,45E-02 | 9,07E-04 16,6
* 2 866 1,80 1,03 0,125 1,1 | 1sse,8 15,9 0,89 8,02E-02 | 9,24E-04 12,8
‘e 850 1,08 0,61 0,121 3,7 1598,0 73,2 0,69 | 7,57E-02 | 9,41E-04 10,7
LYY 233 1,95 0,67 0,117 11,3 1624,4 1,9 0,55 | 7,20E-02 | 9,90E-04 9.3
* e 817 2,02 0,56 0,113 29,8 | 1650,3 151,68 0,46 | 6,852~02 | 1,00E-03 8,2
* 00 800 2,09 0,48 0,109 70 1672,0 192,9 0,28 6,52E-02 | 1,03E-03 7.4
* 120 782 2,16 0,42 0,105 152 1689,1 235,2 0,33 | 6,228-02 | 1,07E-03 6,8
* 140 764 2,23 0,37 0,101 304 1703,7 27e,8 0,20 5,93E-02 | 1,11E-03 6,2
* 160 746 2,30 0,33 0,097 567 1715,8 323,6 0,25 5,65E-02 | 1,15E-03 5,8
* 180 727 2,38 0,30 0,093 997 1730,3 269,8 0,22 5,37E-02 | 1,19E-03 5,6
* 200 706 2,45 0,27 0,089 1670 1729,7 417,3 0,19 5,15E-02 | 1,26E~03 5,2
* 220 685 2,52 0,25 0,085 2680 1726,2 466,4 0,17 4,92E-02 | 1,32E-03 5,1
* 240 663 2,59 0,23 0,081 30 1717,2 517,1 0,15 | 4,72E-02 | 1,39E-03 4,9
* 260 639 2,67 0,22 0,076 6150 1706,1 569,7 0,14 4,45E-02 | 1,48E-03 4,9
* 280 612 2,717 0,20 0,072 8900 1695,2 624,2 0,12 4,258-02 | 1,60E-03 4,7
* 300 se3 2,08 0,19 0,06e 12500 1679,0 680,9 0,11 | 4,05E-02 | 1,73E-03 4,7
220 s54 3,02 0,19 0,065 17180 1673,1 740,0 6,11 | 3,89E-02 | 1,88E-03 4,9
40
aso
380
400
420
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450
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Organic Media which can be in Either the Liquid or Vapour State
MONSANTO Santotherm VP-1

Trade Name: Santotherm VP-1

“hemical Structure:

Eutekt. Mischung aus 73,5% Diphenyloxid und 26,5% Biphenyl

Manufacturer: MONSANTO
nitial Boiling Point at 1,01325 bar: 257 °C Additional Substance Properties:
‘low Point 12°C Flash Point: 124 °C n. DIN 1SO 2592
. o . Ignition Temperature: 615 °C n. DIN 51794
Waximum Application Values: 209 °C Neutralization Number: mg KOH/g n. DIN 51558 T1
fax. permissible Flow Temp.: e Asphaltenes: Mass.-% n. DIN 51595
Aax. permissible Film Temp.: 427 °C Coke Residue: Mass.-% n. DIN 51551
Vinimum Application Values: Ash Value: Mass.-% n. DIN EN 7
‘illing and Startup at <300 mm?¥s: 12 °C Maximum Water uptake: 300 ppm n. DIN I1SO 3733
dperation at <5 mm?¥s: 18 °C Sulphur Value: Mass.-% n.DIN 651400 T6
Corrosion Value
Additional Physical Substancer Properties: for Copper: =) n. DIN 51759
>olor Number: {-) n.DIN ISO 2049 " X
Aolecular Weight: [ At_idmona/ Properties: .
surface Tension: 4,0 - 102 N/m bei 20 °C kr!t. Temperatur: 499 °C
specific Electr. Resistance at: 6,4 - 10™ Q cm bei 20 °C krit. Druck: 3311 kPa
salorific Value: kJ/kg n. DIN 5499 krit. Volumen: 5546 I/kg
Basic Substance Properties . .
Manufacturer's Data with * marked Calculated from the Basic Substance Properties
Temperature Density | True Specific| Kinematic Thermal Vapor Vol. Spec. Specific Dynamic Temperature | Volum. Exp. Prandtl-
Heat Capacity|  Viscosity |Conductivity | Pressure Heat Capacity| Enthalpy Viscosity Conductivity | Coefficient Number
°C kgfm?® kJitkg - K) mm?fs Wim - K} mbar kJfm? - K) kJikg mPa-s mm?s 1K -
-60
-40
-20
°
* 20 1061 1,55 4,4 0,140 1644,5 12,1 4,74 8,51E-02 52,5
* 4 1046 1,61 2,84 0,137 0,1 | 16e4,1 43,1 2,97 8,14E-02 | 7,17E-04 24,9
* 60 1031 1,67 1,84 0,134 o,s | 1121,8 77,9 1,90 7,78E-02 | 7,27E~04 23,6
* 80 1015 1,72 1,34 0,131 2,0 | 174s,8 110,1 1,36 7,50E-02 | 7,55E-04 17,9
* 100 999 1,77 1,00 0,128 5,0 | 1768,2 146,5 1,00 7,24E-02 | 7,76E-04 13,8
“ 120 982 1,83 0,77 0,125 14 1797,1 183,4 0,76 | 6,96E-02 | 8,04E-04 11,1
* 10 966 1,89 0,65 0,122 32 1825,7 212,0 0,62 6,68E-02 | 8,20E-04 9.7
* 160 949 1,94 0,54 0,119 67 1841,1 259,6 0,51 | 6,46E-02 | 8,43E-04 8,4
* 180 911 1,99 0,47 0,116 133 1852,7 202,3 0,44 6,26E-02 | 8,7IE-04 7,5
* 200 913 2,05 . 0,41 0,113 246 1871,6 42,5 0,37 6,04E-02 | 9,01E-04 6,8
* 220 895 2,11 0,37 0,110 426 1888,4 384,0 0,13 5,82E-02 | 9,27E-04 6.4
* 240 876 2,16 0,33 0,108 701 1892,2 425,0 0,29 $,71E-02 | 9,60E-04 5,8
* 260 856 2,21 0,30 0,105 1101 1891,8 467,0 0,26 5,55E-02 | 9,98E-04 5,4
* 280 836 2,27 0,27 0,102 1674 1897,7 510,8 0,21 5,17E-02 | 1,04E-03 5,0
* 200 81s 2,22 0,25 0,099 2451 1890,8 556,8 0,20 5,24E~02 | 1,08E-03 4.8
* 320 792 2,38 0,23 0,096 3478 1885,0 606,2 0,18 | s,092-02 | 1,13z-03 4,5
* a0 769 2,43 0,22 0,093 4799 1868,7 656,5 6,17 4,982-02 | 1,19E-03 4,4
* 260 744 2,48 0,21 0,091 6465 1845,1 704,6 0,15 4,932-02 | 1,25E-03 4.3
* a0 718 2,54 0,21 0,088 8561 1823,7 757,8 0,15 4,83E-02 | 1,332-03 4.4
* 400 689 2,59 0,20 0,085 11123 1784,5 807,6 0,14 4,76E-02 | 1,422-03 4,2
420
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Special Oils
DOW CORNING Syltherm 800
Trade Name: Syltherm 800
Chemical Structure: Polydimethylsiloxan (Silikon}
Manufacturer: DOW Corning
Initial Boiling Point at 1,01325 bar: °C Additional Substance Properties:
n. DIN 51751 Flash Point: 177 °C n. DIN 51758
Flow Point -585°C n. DIN 1SO 3016 Ignition Temperature: 385 °C n. DIN 51794
) N lues: Neutralization Number: 0,01 mg KOH/g n. DIN 51558 T1
Maximum Ap_p/lcatlon ¥a ues: 400° Asphaltenes: Mass.-% n. DIN 51595
Max. perm!ss!ble Flow emp.'. oC Coke Residue: Mass.-% n. DIN 51551
Max. permissible Film Temp.: 430 °C Ash Value: Mass.-% n. DIN EN 7
Minimum Application Values: Maximum Water uptake: Mass.-% n. DIN ISO 3733
Filling and Startup at < 300 mm¥s: -40°C SulphurValue: Mass.-% n. DIN 51400 T6
Operation at <6 mm¥s: 70°C Corrosion Value
for Copper: (] n. DIN 51759
Additional Physical Substancer Properties: . )
Color Number (=) n. DIN (SO 2049 Additional Properties:
Molecular Weight: )
Surface Tension: 22107 N/m bei 25°C
Specific Electr. Resistance at: Q cm bei °C
Calorific Value: kJdikg n. DIN 5499
Basic Substance Properties . .
Manufacturer's Data with * marked Calculated from the Basic Substance Properties
Temperature Density | True Specific| Kinematic Thermal Vapor Vol. Spec. Specific Dynamic Temperature | Yolum. Exp. Prandti-
Heat Capacity| Viscosity |Conductivity | Pressure |Heat Capacity| Enthalpy Viscosity | Conductivity | Coefficient Number
°c kg/m? kJikg - K) mm¥s Wilm - K) mbar kdi{m? - K) kJikg mPa-s mm¥s 1K -
-60
¢ -0 992 1,51 51,6 0,146 1497,9 -61,6 51,2 9,752-02 | 9,41E-04 529,4
" -2 973 1,54 26,6 0,142 1498,4 -31,2 25,9 9,48%-02 | 9,51E-04 200,7
. ° 954 1,58 16,1 0,139 1507,3 0,0 15,4 9,228-02 | 9,43E-04 174,6
* 20 936 1,61 0,7 0,135 6,1 | 1sor,0 1,8 10,0 9,008-02 | 9,62E-04 119,4
T 918 1,64 7,6 0,131 0,9 | 1so0s,s 64,4 1.0 8,70E-02 | 9,802-04 87,2
‘6o 9oL 1,68 5,7 0,127 4 1513,7 97,6 5,1 2,392-02 | 9,712-04 61,9
TS a3 1,71 4,4 0,124 10 1509,9 11,5 3.9 8,21£-02 | 1,00£-03 83,6
* 100 a6s 1,75 2,5 0,120 4o 1s13,8 166,1 2,0 7,932~02 | 1,032~02 4,2
YT (2% 1,78 2,8 0,116 90 1507,7 201,3 2.4 7,692-02 | 1,05%-03 26,4
* 140 830 1,01 2,3 0,112 190 1502,3 237,3 1,9 7,462-02 | 1,06E-03 20,9
* 160 (383 1,88 1.9 0,109 1s0 1500,4 273,9 L5 7,262-02 | 1,10E-03 26,2
“ 1e0 793 1,80 1,6 0,105 600 1490,8 11,2 1,3 7,04E-02 | 1,132-01 22,17
* 200 774 1,92 1,4 0,101 950 1486,1 49,2 1,1 6,802-02 | 1,16E-03 20,6
¢ 220 755 1,95 1,2 0,098 1420 1472,3 07,9 0,91 | 6,668-02 | 1,20E-03 1,0
* 240 EETY 1,99 1,01 0,094 2050 1462,7 427,3 0,74 6,432-02 | 1,24E-02 1s.7
* 260 ns 2,02 0,89 0,089 2040 14442 467,31 0,64 | 6,168-02 | 1,29E-03 14,4
* 200 694 2,05 0,78 0,086 as0o 1422,7 s08,0 0,54 6,04E-02 | 1,34£-03 12,9
¢ 200 6712 2,09 0,70 0,082 4960 1404,5 549,5 0,47 $,84E-02 | 1,402-02 12,0
* 320 649 2,12 0,63 9,079 €310 1373,9 591,6 0,41 | 5,742-02 | 1,47E-03 1,0
* a4 628 2.16 0,57 0,075 7860 1350,0 634,3 0,36 5,562-02 | 1,56£-01 10,1
YY) 6oL 2,19 0,52 0,071 9620 1116,2 677.8 0,31 | 5,392~02 | 1,64x-03 9,6
YY) 57 2,22 0,48 0,067 11600 1272,5 722,0 0,28 5,25E-02 | 1,74E-03 9,2
¢ 400 548 2,26 0,45 0,064 13700 1218,5 66,8 0,258 $,172-02 | 1,86E-03 8.7
420
440
460




664 Appendix: Properties of Organic Heat Carriers

Special Oils
DOW CORNING Syltherm XLT

Trade Name: Syltherm XLT
Chemical Structure: Polydimethyisiloxan (Silikon)
Manufacturer: DOW Corning
Initial Boiling Point 1,01325 bar: °C n. DIN 51751 Additional Substance Properties:
Flow Point: -93°C n. DIN ISO 3016 Flash Point: 47 °C n. DIN 51758
Maxi ication Vs i Ignition Temperature: 350 °C n. ASTM D-2155
Max:mum Ap%lllcagllon TEIUES: 260 °C Neutralization Number: < 0,01 mg KOH/g n. DIN 51558 T1

ax. permissi Ie ';DwTemp.-. 2 0 oo Asphaltenes: Mass.-% n. DIN 51595
Max. permissible Film Temp.: 88 Coke Residue: Mass.-% n. DiN 51561
Minimum Application Values: Ash Value: Mass.-% n.DIN EN 7
Filling and Startup at < 300 mm?s: -90°C Maximum Water uptake: Mass.-% n. DIN ISO 3733
Operation at <5 mm?/s: —75°C Sulphur Value: 0 Mass.-% n. DIN 61400 T6

Corrosion Value

Additional Physical Substancer Properties: for Copper: {-} n. DIN 51759
Color Number {(-) n. DIN ISO 2049 . X
Molecular Weight: -} Additional Properties:
Surface Tension: 22 - 1073 N/m bei 25 °C
Specific Electr. Resistance at: Q cm bei °C
Calorific Value: kJ/kg n. DIN 5499

M anl?fi:séfu?:rt’):tsg(t;: :,:g? P;rt:::rked Calculated from the Basic Substance Properties
Temperature Density u’rue Specifiq Kinematic | Thermal Vapor Vol. Spec. | Specific Dynamic | Temperature | Volum. Exp. Prandtl-
eat Capacity Viscosity |Conductivity | Pressure eat Capacit{ Enthalpy Viscosity | Conductivity | Coefficient Number
°C kgim® kJitkg - K) mm?s Wim - K) mbar kJim® - K} kJikg mPa - s mm?s 1K -
¢ -60 914 1,44 9,0 0,112 1316,2 -91,4 0,2 8,51E-02 | 9,44E-04 10s5,8
* a0 97 1,50 5,4 0,111 1345,5 -61,9 o8 8,258-02 | 9,66E-04 65,5
¢ -2 [T1] 1,ss 2,s 0,109 1364,0 ~31,5 3,1 7,992-02 | 9,94E-04 43,0
. [ [11] 1,60 2,4 0,108 0,3 1300,8 0,0 2,1 7,82E-02 | 1,042-03 20,7
* 20 a4s 1,65 1,7 9,107 1,6 1394,3 32,5 1,s 7,672-02 | 1,07E-03 22,2
* e 827 1,70 1,3 0,105 [ 1405,9 66,1 1,1 7,472-02 | 1,092-03 17,4
* 6o 809 1,75 1,1 0,104 18 1415,8 100,6 0,86 7,35E-02 | 1,112-03 15,0
LYY 709 1,80 0,87 0,103 Y] 1420,2 136,2 0,69 | 7,25E-02 | 1,102-03 12,0
* 100 769 1,86 0,73 0,101 107 1430,3 172,9 0,56 7,068-02 | 1,24E-03 10,3
* 120 748 1,9 0,63 0,100 218 1420,7 210,5 0,47 7,00E-02 | 1,30E-03 9,0
“ 140 126 1,96 0,55 0,099 406 1423,0 249,2 0,40 6,96E-02 | 1,37E-03 1.9
* 160 703 2,01 0,49 0,098 703 1411,0 200,9 0,34 6,94E-02 | 1,44E-03 7,1
* 100 670 2,06 0,44 0,096 1147 1396,7 329,6 0,30 6,87%-02 | 1,54E-03 6,4
“ 200 652 2,11 0,41 0,095 1779 1375,7 71,4 0,26 6,91x-02 | 1,642-03 5,9
* 220 624 2,16 0,38 0,094 2642 1347,8 414,2 0,23 6,972-02 | 1,772-03 5,4
* 240 595 2,22 0,315 0,092 3782 1320,9 458,0 0,21 | 6,96£-02 | 1,91E-03 5,0
* 260 564 2,27 0,34 09,091 5242 1280,3 502,9 0,19 7,11E~02 2,08E-03 4,8
280
300
320
340
160
380
400
420
440
450




