PHILLIPS

Heat Transfer Qils

Heat Transfer Oils are high-quality straight or inhibited mineral oils
developed for use in open and/or closed liquid-phase heat
transfer systems. They have excellent thermal stability and
provide excellent resistance to cracking and sludge formation for
long service life. They are not recommended for use in
vapor-phase heat transfer systems.

Heat Transfer Oil 32/46 is a straight paraffinic mineral oil
recommended for use in closed systems operating under
relatively mild conditions. Heat Transfer Qils 32 and 46 are
paraffinic mineral oils fortified with select additives that provide
enhanced oxidation resistance for long service life, and
detergency to help keep the system clean for maximum heat
transfer efficiency. They are recommended for use in both open
and closed systems operating under more severe conditions.

Applications

Heat Transfer Oil 32/46 is recommended for use in closed
liquid-phase heat transfer systems equipped with a cold-oil seal
pot on the expansion tank vent, or operating with low-pressure
nitrogen blanketing of the oil so there is no possibility of air
contacting the oil during operation. For best performance, the
maximum bulk oil temperature should not exceed 550°F (288°C).

Heat Transfer Oils 32 and 46 are recommended for use in closed
liquid-phase heat transfer systems equipped with expansion tanks |
and pressure relief valves, where the maximum bulk oil
temperature does not exceed 550°F (288°C). Preventive

measures should be taken to minimize oil oxidation by eliminating
air from the system prior to bringing the oil up to operating
temperature. The use of an inert gas, such as nitrogen, under
positive pressure in the expansion tank is recommended at all
times during operation. Under no circumstances should the hot oil
come into contact with air.

Heat Transfer Oils 32 and 46 also are recommended for use in
open liquid-phase heat transfer systems equipped with cold-oil
sealed expansion tanks, where the maximum bulk oil temperature
does not exceed 374°F (190°C).

Some common heat transfer applications include:

¢ Direct and indirect-fired hot oil heaters in asphalt plants
* Hot corrugation and gluing
e Dehydration
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* Molding and extrusion equipment
* Plastic and wax coating equipment
* Organic synthesis hot oil systems

Note: Always follow the equipment manufacturer’'s recommendations on oil change intervals, and for
recommended practices when switching over from another brand of heat transfer oil.

Features/Benefits

» Excellent resistance to thermal breakdown at high temperatures

* Excellent performance in both open and closed heat transfer systems
* Long service life
¢ Excellent deposit control

e Low odor
¢ Noncorrosive

Heat Transfer Qils

Typical Properties

1S0 Grade 32/46 32 46
Specific Gravity
@ 15.6°C (60°F) 0.867 0.864 0.871
@ 38°C (100°F) 0.853 0.850 0.857
@ 160°C (320°F) 0.775 0.772 0.779
@ 288°C (550°F) 0.693 0.690 0.697
Density, Ibs/gal
@ 15.6°C (60°F) 7.22 7.19 7.25
@ 38°C (100°F) 7.10 7.08 713
@ 160°C (320°F) 6.45 6.43 6.48
@ 288°C (550°F) 5.77 5.74 5.80
Color, ASTM D1500 0.5 L1.0 L1.0
Flash Point (COC), °C (°F) 222 (432) 218 (424) 240 (464)
Autoignition Temperature, ASTM E659, °C (°F) 335 (635) 329 (625) 352 (665)
Pour Point, °C (°F) -15 (-5) -42 (-44) -39 (-38)
Viscosity,
cSt @ 40°C 40.0 31.7 46.0
cSt @ 100°C 6.3 5.5 6.8
SUS @ 100°F 206 163 237
SUS @ 210°F 47.3 447 49.0
Viscosity Index 105 110 102
Acid Number, ASTM D974, mg KOH/g 0.02 0.28 0.28
Carbon Residue, ASTM D524, wt % 0.04 017 0.17
Oxidation Stability, RPVOT, ASTM D2272, minutes — 57 57

Typical properties are average values only and do not constitute a specification. Minor variations that do not affect product performance are to be expected

during normal manufacture, and at different blending locations. Product formulations are subject to change without notification.
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in the U.5.A. and other countries.
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Heat Transfer Oils

Typical Thermal Propetrties

IS0 Grade 32/46 32 46
Coefficient of Thermal Expansion, vol %/°C (vol %/°F)
@ 15.6°C (60°F) 0.102 (0.056) 0.102 (0.056) 0.102 (0.056)
@ 38°C (100°F) 0.102 (0.056) 0.102 (0.056) 0.102 (0.056)
@ 160°C (320°F) 0.102 (0.056) 0.102 (0.056) 0.102 (0.056)
@ 288°C (550°F) 0.102 (0.056) 0.102 (0.056) 0.102 (0.056)
Specific Heat Capacity, Cp, Btu/lb-°F
@ 15.6°C (60°F) 0.450 0.573 0.450
@ 38°C (100°F) 0.468 0.583 0.468
@ 160°C (320°F) 0.581 0.664 0.581
@ 288°C (550°F) 0.683 0.747 0.683
Thermal Conductivity, Btu/hr-ft-°F
@ 15.6°C (60°F) 0.081 0.081 0.081
@ 38°C (100°F) 0.079 0.079 0.079
@ 160°C (320°F) 0.074 0.074 0.074
@ 288°C (550°F) 0.067 0.067 0.067
Vapor Pressure, psia (kpa)
@ 15.6°C (60°F) 0.0036 (0.025) 0.004 (0.028)  0.0036 (0.025)
@ 38°C (100°F) 0.0043 (0.03) 0.005 (0.03) 0.0043 (0.03)
@ 160°C (320°F) 0.032 (0.22) 0.036 (0.25) 0.032 (022)
@ 288°C (550°F) 0.730 (5.03) 0.860 (5.93) 0.730 (5.03)

Health and Safety Information

For recommendations on safe handling and use of this product, please refer to the Material

Safety Data Sheet via http://w3apps.phillips66.com/NetMSDS.

Typical properties are average values only and do not constitute a specification. Minor variations that do not affect product performance are to be expected
during normal manufacture, and at different blending locations. Product formulations are subject to change without notification.

© 2015 Phillips 66 Company. Phillips 66, 76, Conoco, Liqu_id Titanium and their respective logos and products are trademarks of Phillips 66 Company

in the U.5.A. and other countries.

01/15



