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Physical and chemical properties of the hydraulic oil (HLP 46) in the as-supplied condition

. . Test method
Test Requirements Unit
DIN/ISO ASTM
Kinematic viscosity at 40°C 41.4-50.6 mm?2/s DIN 51562-1 ASTM D 445
Air release at 50°C <10 min DIN 51381 ASTM D 3427
Water content <100 mg/kg DIN 51777-1 ASTM D 6304
. - ASTM D 892
Foaming characteristics at 25°C <150/0 ml ISO 6247
(Sequence 1)
Demulsibility <40 min DIN ISO 6614 ASTM D 1401
Density at 15°C <900 Kg/m?3 DIN 51757 ASTM D 1298
Flash Point >185 °C DIN EN ISO 2592 ASTM D 92
Pour Point <-15 °C ISO 3016 ANSI/ASTM D 97
o ) Class 17/15/12 per ISO 4406
Minimum requirements - ISO 5884 -

Class 6 per SAE AS4059

Copper strip corrosion pass - DIN EN ISO 2160 ASTM D 130
Steel corrosion resistance pass - DIN ISO 7120 ASTM D 665
Aging <2.0 mg KOH/g DIN 51587 ASTM D 943
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Warning levels of in-service hydraulic oil (HLP 46) test data (every 4000 hours or six months)

Test Requirements Test Method
Appearance Heavy, cloudy, visible debris. Not clear and bright. ASTM E 2680
Viscosity + 10 % of new oil, max. ASTM D 445

Acid Number increase of 0.2 ASTM D 974
Water >0.05 wt. % ASTM D 1744
Oxidation inhibitor <25 % of new ASTM D 2440
Oxidation stability (RBOT) <25 % of new ASTM D 2272
Color unusual or rapid darkening ASTM D 1500

Flash point decrease of 30°C ASTM D 92
Insoluble >0.1 wt. % ASTM D 893
Water separability >30 min ASTM D 1401
Rust evaluation light fail ASTM D 665

. e tendency >450 ASTM D 892

Foaming characteristics .
stability >10 (Sequence 1)
Air release (50°C) >5 - 20min ASTM D 3427
Base number <20 % of new oil ASTM D 4739
Glycol any detected ASTM D 2982
Particle counts (ISO Code) 17/14 max. ISO 4406

Wear particle concentration Contact equipment manufacturer for guidance. ASTM D 7690
Wear metals Contact equipment manufacturer for guidance. ASTM D 5185
Additive elements 125 % of new oil ASTM D 4951
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Physical and chemical properties of “ISO VG 46” Turbine oil in the as-delivered condition.

Test Requirements Unit Test Method
9 DIN/ISO ASTM
Kinematic viscosity at 40°C 41-4-50.6 mm2/s DIN 51 562-1 ASTM D445
Air release at 50°C <4 Min DIN 51 381 ASTM D3427
Neutralization number <0.2 mg KOH/g DIN 51 558-1 ASTM D 974
Water content <100 mg/kg DIN 51 777-1 ASTM D 1744
Foaming at 25°C
ISO 6247 ASTM D 892
Tendency <400 ml (seq. 1) (seq. 1)
Stability < 450 s 9 4
Water separability <300 s DIN 51 589-1 -
Demulsibility <20 min DIN 51 599 ASTM D1401
Density at 15°C <900 Kg/m3 DIN 51 757 ASTM D 1298
Flash point >>185 °C DIN 1SO 2592 ASTM D 92
Pour point <-6 °C ISO 3016 ASTM D 97
. Test: ISO 5884
Cleanliness level 1 <17/14 - -
Result: 1ISO 4406
color <2 - DIN 1SO 2049 ASTM D 1500
Corrosion effect to copper <2-100A3 - DIN EN ISO 2160 ASTM D 130
. . . 0-B (DIN)
Corrosion protection against steel - DIN 51 585 ASTM D 665
PASS (ASTM)
Ageing characteristics <2.0 mg KOH/g DN 51 587 ASTM D 943

1 The cleanliness level refers to the oil condition on delivery. The required system cleanliness is dependent upon the system design. Suitable measures (e.g. filtration, separation)

have to be taken to guarantee this cleanliness level.
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Recommended test for in-service monitoring of mineral “ISO VG 46” turbine oils

. Oil Life
Test Requirements ] Test Method
(Running Hours)
Acid No. 0.1-0.2 mg KOH/g Up to 3000 h ASTM D 974
Acid No. 0.3—0.4 mg KOH/g At any time during life of oil charge ASTM D 974
RBOT less than half value on original oil Up to 20 000 h ASTM D2272
RBOT less than half value on original oil Up to 3000 h ASTM D2272
RBOT less than 25 % of original At any time ASTM D2272
Cleanliness exceeds accepted limits At any time ISO 4406
Rust test . . after 20 000 h during
light fail ] ] ASTM D665
D 665, Procedure AC life of oil charge
Appearance hazy at any time ASTM E2680
Color unusual and rapid darkening at any time ASTM D1500
i . 5 % from original .
Viscosity o . at any time ASTM D445
Oil viscosity
. drop 30°F or more .
Flash point . at any time ASTM D92
compared to new oil
exceeds following limits
Foam test D892 .
Tendency: 450 at any time ASTM D892

Sequence |

Stability: 10
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CIP (Cleaning-In-Place)

Cleaning-in-place is the preferred cleaning method when especially aggressive liquids are
processed in a plate heat exchanger unit. Install drain piping to avoid corrosion of the plates
due to residual liquids left in the unit after an operation cycle.

To prepare the unit for cleaning, follow the procedures listed below:

1. Drain both sides of the unit. If it is impossible to drain, force liquids out of the unit with
flush water.

2. Flush the unit on both sides with warm water at approximately 40°C until the effluent
water is clear and free from process fluid.

3. Drain the flush water from the unit and connect CIP pump.

4. For thorough cleaning it is necessary to circulate the CIP solution from bottom to top to
ensure wetting of all surfaces with cleaning solution. When cleaning multiple pass units it is
necessary to reverse flow of the cleaning solution for at least half the cleaning time to wet
all surfaces.

5. For optimum cleaning, use a flow rate of water, rinse and/or CIP solution that is greater
than normal product rate of flow. A CIP operation will be most effective if performed on a
regularly scheduled basis and before the unit is completely fouled.

6. Flush thoroughly with clean water after CIP cleaning.
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