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Introduction
The present document gives indication on oil commonly used on Screw Compressors.

AIR LIQUIDE will select at least two different Oil designations available on the market and compatible with the compressors station. The Key Parameters for the Oil Selection will be:
· Compatibility with Machineries
· Compatibility with Final Oil Removal System [ORS]

· Compatibility with Helium Service and Crude Helium Service

This document is under construction.
Note:

In any case the Oil proposed by AIR LIQUIDE for the project will be approved by the Compressor Manufacturer.

In any case the Oil proposed by AIR LIQUIDE will be analyzed by an approved Lab.

1 Oil Characteristics Comparison
[image: image1.emf]BRAND MOBIL MOBIL CPI SUMMIT BREOX BREOX DOW - UCON NORME

MODEL SHC-1025 MH41 CP-4600-100 NGSH-68 B35 LPG46 LB-170-X

ISO Grade 46 - - 68 - - -

Specific Gravity 0,85 kg/L 0,82 kg/L 0,83 kg/L 0,87 kg/L 0,98 kg/L 0,98 kg/L 0,99 kg/L ASTM D1298

Specific Heat - 2,3 kJ/kg.K - - - - -

Molecular Weight - 450 g/mol - - - - -

Viscosity @40°C    [1cSt = 1mm²/s]

44,0 cSt 16,5 cSt 97,3 cSt 62,7 cSt 33,0 cSt 42,0 cSt 36,6 cSt

ASTM D445

Viscosity @100°C  [1cSt = 1mm²/s]

7,2 cSt 3,9 cSt 14,0 cSt 10,1 cSt 6,7 cSt 8,3 cSt 7,0 cSt

ASTM D445

Viscosity Index 131 117 - 147 169 178 170 ASTM D 2270

Vapour Pressure @ 40°C - 6,3E-05 Pa - - - - 1,3E+00 Pa ASTM E1719

Vapour Pressure @ 100°C - 5,7E-03 Pa - - - - -

Pour Point °C -39 °C -68 °C -40 °C -48 °C -60 °C -50 °C -29 °C ASTM D 97

Flash Point °C 246 °C 222 °C - 246 °C - - 232 °C ASTM D 92

Autoignition °C - - - 399 °C - - -

Water - 50 ppm - - - 300 ppm 2500 ppm ASTM E284

Oxydation @ 40°C OK - - - - OK - ASTM D2893

Oil Viscosity
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2 Oil References on Helium Screw Compressors

· MOBIL 
SHC-1025:
Large Experience with KOBELCO Machines.
· MOBIL
MH41: 
Large Experience on Helium with MYCOM Machines.

· SUMMIT 
NGSH-68: 
Large Experience with HOWDEN Machines.
· CPi
CP-4600-100: 
Large Experience on Helium with HOWDEN Machines.
· BREOX 
LPG46: 
Experience on Crude Helium with MYCOM Machines.

· BREOX 
B35:
Large Experience on Helium with MYCOM, AERZEN, STALL Machines.
· UCON 
LB-170-X:
Large Experience on Helium with HOWDEN, SULLAIR Machines.

3 Selection Criteria

The Oil Shall be identified as suitable for each of the following criteria.

	
	
	COMPATIBILITY

	
	
	Manufacturer Approval
	Crude He*
	Pure He
	ORS
	Cryogenics

	BRAND
	Ref.
	HOWDEN
	MYCOM
	KOBELCO
	
	
	
	

	MOBIL
	SHC-1025
	TBC
	TBC
	OK
	OK
	OK
	OK
	OK

	MOBIL
	MH41
	TBC
	OK
	TBC
	TBC
	OK
	OK
	OK

	SUMMIT
	NGSH-68
	OK
	TBC
	TBC
	OK
	TBC
	TBC
	TBC

	CPi
	CP-4600-100
	OK
	TBC
	TBC
	OK
	OK
	OK
	OK

	BREOX
	B35
	TBC
	OK
	NO
	NO
	OK
	OK
	OK

	BREOX
	LPG46
	TBC
	OK
	NO
	OK
	OK
	OK
	OK

	UCON
	LB-170-X
	OK
	OK
	TBC
	TBC
	OK
	OK
	OK


* Crude Helium might have a concentration of 0.5%. Consequently, Oil shall not be oxidized.

4 RHEA: OIL SELECTION

KOBELCO has selected the Oil MOBIL RARUS SHC-1025 for this project. The Present chapter aims at qualifying this Oil for Helium Application. Thus, 3 aspects are considered:
· Vapor Pressure

· Thermal Stability
· Resistance to Oxidation

Remark: While, the Viscosity of the Oil shall be selected by the Machine Manufacturer, it is interesting to note that the Viscosity of the RARUS SHC-1025 is similar to the Viscosity of the BREOX B35.

4.1 Vapor Pressure
Based on BFB Report: 97808 Dated Sept. 29 2010
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From this Chart: RARUS SHC-1025 Vapor Pressure is less BREOX LPG 46 Vapor Pressure. This indicates that in He at 50°C & 20 Bara (i.e. Compressor Discharge), the concentration of Oil in the gas after the coolers and coalescers (Based on a molecular weight of 200g/mol):

· Oil Carry Over with BREOX:
7 000 ppmw
· Oil Carry over with RARUS:
300 ppmw

However, ORS design is based on 

·  AIR LIQUIDE DTA: 
1.00 ppm w oil carry over

· KOBELCO: 
0.45 ppm w oil carry over

4.2 Thermal Stability
Based on KOELCO Report: Doc. No. 10-00274-S019
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As some hot spot can be present in the Compressor: Bearings and Shaft Seals (i.e where friction exists), the oil shall be suitable for high temperature operation (150°C). Poor Thermal Stability would lead to the formation of Coke on critical parts and could affect the compressor life time.

From this figures, RARUS SHC-1025 Thermal Stability is better BREOX LPG 46 Thermal Stability.
4.3 Resistance to Oxidation

· BREOX: PAG
· RARUS: PAO
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From this chart, PAO (RARUS SHC-1025) is potentially better than PAG (BREOX LPG 46) Oxidation Resistance.

WARNING: KOBELCO shall give the exact definition of the oil used for the project, including all anti-oxidation and anti-rust additives.

( Further Tests were performed with RARUS SHC-1025 and BREOX LPG46:

- RARUS SHC-1025: 
<0.01 mg KOH/g after 504 h following ASTM D 943 (From BFB Report: AI97808.01.03)
- BREOX LPG46: 
<0.01 mg KOH/g after 48 h (120°C / 150ml Oil / 5l/h O2) (From BFB Report: AI69828.01.02)

Test performed on BREOX LPG46 and RARUS SHC-1025 have not been performed following 
5 Conclusion
Oil Comparison: Source: COGNIS:
PAO: RARUS SHC-1025
· The closest synthetic to mineral oil.

· Improved performance across key criteria

· Mineral – PAO change over not difficult

PAG: BREOX LPG46
· Comparisons should only be drawn between PAG and Mineral oil with caution

· Used for specialist applications

· Mineral – PAG change over can be performed but needs close management

· Lubrication performance is highest in PAG

	
	BREOX LPG 46
	RARUS
	Conclusion

	Vapor Pressure
	20 mbar *
	1 mbar *
	Results @ 100°C

* Shall not be considered for other notes.

	Thermal Stability
	GOOD
	Better than BREOX LPG46
	Results @ 150°C

	Oxidation Resistance
	GOOD
	GOOD
	


( RARUS SHC-105 can be used in lieu of BREOX LPG46.

6 ANNEX: OIL DATA SHEET
· MOBIL 
SHC-1025
· MOBIL
MH41
· SUMMIT 
NGSH-68
· CPi
CP-4600-100
· BREOX 
LPG46
· BREOX 
B35
· UCON 
LB-170-X
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