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Sehr hoher Wirkungs-
grad der Kompression

Types

Zwischenkuhlung

Effiziente Abscheidung
von Ol aus der Druckluft

* Screw com pressors

* Piston compressors
* Rotary vane compressors

* Hypercompressors
* Turbocompressors
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Well known manufacturer
HAitlas Copco
]
 Atlas Copco

* Boge e BOGE

. DRUCKLUFTSYSTEME
* Burckhardt Compression

e CompAir (Denver Gardner) (@, Burckhart!t
| <) Compression
* GE (Nuove Pignone)

* Ingersoll Rand (GHH Rand) Compressors for a Lifetime™

GHH RAND

Bildquellen: Boge-Logo: Von Boge - https://www.boge.com/sites/all/themes/boge/images/BOGE-LOGO-DE.png, CC BY-SA 4.0, https://commons.wikimedia.org/w/index.php?curid=69387300;
Burckhardt Compression-Logo: Von Burckhardt Compression - Official company logo, received from Burckhardt Compression marketing for publishing on Wikipedia., CC BY-SA 4.0,
https://commons.wikimedia.org/w/index.php?curid=61221843
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Designs

Stationary Mobile
COMpPressors COMpPressors
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Application areas

Screw compressors LDPE
hypercompressors

Rotary vane
compressors

Raffineries/ oil
Piston compressors platforms
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Capacities and performances of compressor types
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Task of the oil

* Lubrication of the parts (srews/pistons/vanes/bearings)
* Reduction of wear
* Cooling effect via heat dissipation from the part

- Modern stationary compressors have heat recovering systems
* No attack of surfaces

* As few deposits as possible

* Sealing effect
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Temperature requirements

* 60 — 90 °C normal operating temperatures for air compressors

— SCrew

o
IHttirtitniio

— piston

— rotary vane

 Exeptions operate at temperatures up to 110 °C

e.g. Atlas Copco
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COVR-sersl PE M SmaEt s + + 4 4+ mischi with most oher PEs, il with E, M, PAD Ammh
mizchbar mit dan memion andaran PG, micht mischbar mit E, M1 PAD
COVE-sersl PE 150 ISt H ¥ 4 2 mise bl with m 3 ks with E, M, PAD aomh
mischbar mit & chi mischbar mit E, M1, PAD
COVA-soersl Lo - PE 19" St H 4 4 2 mise bl with most oher PG, cibla with E, MI, PAD aomh
wantzaplich ot ek Gacan mizchbar mit dan et andaran PG, nicht mischbar mie E, M1 PAD
COVA-sersl-SME 12 & COMmpressan high flash paint FAD az 4o +12C b H +  mischle with E, Wi, PAD, rot miscible with PGB ek
Luftwar g hoohear Farmmpunkt mizchbarmit £, ML PAL mizchisar mit P&
DOVA-sowsl SME 42 Qi Comprassin high flash paint PA & smwoun<t H " ++  mischlo with E, I, PAD, rot misciblo with PE neeh
Luftwardichaung Fahar Farmmpuniet mischbar it E, W chit mischiar mit PG

DOVA-sowsl SME 22 @ircom high flash paint FAD &2 St + b " ++  mischlo with Dok
Lufrwar hoohear Farmpunkt mizchbar mit £, M mizchiiar mit PG
COVA-sersl SHAK a2 aF compression miscible with common mineral ois PAO ar i@t 43 4 2 mischlz with E, Wi, PAD, not miscble with PE amah
Luftvardichung michbar mithandulsthiichas Minaraitien mizchbar mit £, W1, P40, ncht mischbar mit /G
DOVA-sowsl SHRM & Qi Comprassian mizciblo wit mingral oils FAD = St b 4 3 %, P&, not misciblo w gomh
Luftw mistfibor mitha 1 altiar mizchbar mit £, M mischiir mit P&
COVR-sowrsl SHA e Qi Comprassin misciblo with common mineral ois PAD [+ S iEt ¥ +H 4 2 miszible with E, M, PAD, not misciblo with PE gooah
- Luftvardichang misthbar mithandalshiicha Minaraltien mizchbar mit £, M chit mizchhar mit PG
CO I l reSSOr and Vacuu II l OIIS COVA-sorsl 3E 100 aF compression rmming and carbonisaio E 100 M2 T & i + B s+  misobl amoah
Luftvardichiung mizchbar mit £, M t mischbiar mit P&

cost effective compression at several levels TR ivetbong. el B B = ety e -

COWA-sorsl FEAA D o com i nsiy ndax PE az st H 4 2 woaeh
Lsfrwar n S5t tsrdan
Kom reSSOren_ und COVA-sersl FEAN &6 aF compression D5y ndax PE & i@t 43 4 2 naoih
p Laftwardichiung
o DOVA-sowsl FERA G Qi Comprassian PE [} St + ' b 4 3 Dok
Vakuumpumpenéle
COVA-serslSHE 22FD  arcompressin f d and pharmaceutcal indusTy H1, lkesher, halial, proguc conding to 150 21423 PAD 2 St 44 IS -+ a0mh
- - Luftvardichtung for latanzmitta) und Pamainds e 1. ko, halal, rech 453 hagasalht
kosteneffiziente Verdichtung auf mehreren Ebenen T o M ®  ameaest B sk
Luftwardichiung h L
COVR-sorsl SHE e FD Qi Comprassin Hi, beesher, halal, g PAD [+ Mo 15T ¥ 4 +H H s+ miszibla with E, W0, PAD, rot mizciblo with PR gooah
Luftwardichtung 11, e, halal, rach hagassalht mizchbarmit E, W cht mischhar mit PG
COVR-sersl-SHF 100 O I FAD 00 Skdst o« 4 4 H + E amoh
mischbormit E, W
COW-sorsl 3HF 1500 o compressionacuum pumps— Forfood and pharmacaut condngiol502i423  PAD 150 .Swoast o &4 : - s+ misoblowith E, b aoooh
Laftwardchbung Vab meurpen fir Laban smetisl und Famandsne 5 hamgasallt michber Tt E, W
® COW-sersl-EH sagiabls: for ammonia aparatsd cogl I ] 2 Slip +14°C 4 H +  misoblow ammh
set ra TTOniaEss mizchicrmit | | t mischiiar mit P&
CLEAN-satral COVA pfushing of campressors  encallent fushing o . M -NbpdeT = “ = = = - = mischle with most ofercommen ois, nat with PE
Ramigung Endiung von Koy asgueschnats Spoitl mischbar mit dan meision kasdebsobiichan (lan, niche mis FE

miscializy is abways ecomented in amy casa




PAO-based compressor oils

* COVA-setral-SMG series: high performance product with broad application range;
ISO-VG: 32, 46, 68 cSt

e COVA-setral-SHB/A series: formulation on customer request (BASF SE);

* COVA-setral-SHF FD series: broad application range, H1-registered, mainly food
industry

1ISO-VG: 32, 46, 68, 100, 150 cSt

e COVA-setral-SHF/C 68 FD: especially suited for application in ammonia operated
cooling compressors

1ISO-VG: 68 cSt
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Ester-based compressor oils

e CLEAN-setral-COVA
e COVA-setral-SE series

11
setral Setral Chemie GmbH : .a.r.l.

Salzsteinstrasse 4 : Tannmuhle : N o os
Competence in Lubricants D-82402 Seeshaupt -0 Romanswiller www.setral.net follow us also @ XING™ & L'“"‘Edm




PG-based compressor oils

* COVA-setral-PGB/G-series: especially developed for the compression of reactive
gases

ISO-VG: 100, 150, 190 cSt
* COVA-setral-PGB/A-series: suitable for the compression of air
ISO-VG: 32, 46, 68 cSt
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Observe the following points when changing the lubricant

* sealing compatibility
* Paintings

* Filter systems

* Flushing

* filling quantity + Operating losses

13
Setral Chemie GmbH tral S.a.r.lL.

rue Tannmuhle ,
-67310 Romanswiller www.setral.net follow us also @ XINGX & Linked(f})

Sé
Salzsteinstrasse 4 |1:3,

D-82402 Seeshaupt



Field Trial at BASF SE side with COVA-setral-SHB/A 46

» Reference test in a BOGE SF 100-2 screw compressor
* replacing a common compressor lubricant by COVA-setral-SHB/A 46

* 1st replacement practice for Boge genuine oil “BOGE 3000plus” at
BASF SE

 Goal: at least 6000-8000 h

* Field trail will be monitored by Andreas Minke Tech Service Fuel and
Lubricant Solution in coordination with Christian Pawlitschko BASF
Rotating Equipment and Alexander Hubaleck Sales Manager Setral
Chemie GmbH

Source: BOGE
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Field Trial at BASF SE side with COVA-setral-SHB/A 46

Compressor type:

Modell / Type Boge SF 100-2 Former oil Boge 3000plus
Power 75 KW Qil Type Compressor Oil synthetic
Medium Air QOil Base Stock synthetic
Machine Nr. 5047197 (V9100 B) Qil Volume 40 + 5 (radiator) L
Capacity 9,65 m3¥min Last Oil Change 62462 (Usually 3000h) h
Pressure output 10 bar Qil Filter Change 62462 h
Yearly running hours ~ 7500 Bh Running hours 65200 Bh
Min. Room. Temp. 15 °C Runtime full load constantly
Max Room. Temp. 40 °C Start / Stop

Average / Max Qil Temp. 74/85 °C Manufacturing year 2011

Source: BASF SE

Salzsteinstrasse 4
Competence in Lubricants D-82402 Seeshau pl’
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Running environment

Ventilation and Radiator Intake Compressor Unit Compressor type plate

-)

L Radiator
Intake

Source: BASF SE
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Field Trial COVA-setral-SHB/A 46 — Oil monitoring

Sampling: COVA-setral-SHB/A 46

fresh oil, drained oil, flushed oil after 2 h, Operating oil at start

Sampling : Frequenz & Volumen

operational 1000 2000 4000 6000 8000 | ‘feloiele
time [Bh]
Volume i) mmmmmmmm

Bildquelle: BASF SE
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Field Trial COVA-setral-SHB/A 46 — Oil monitoring
Defined monitoring parameters and limits for oil changes

“Method | Warning limit | Action limit

+1K50 +7200°
V40 [mm?/s] D 445 +15% compa-red to +20% compa.red to
fresh oil fresh oil

TAN [mgKOH/g] D 664 +1 compa(;ield to fresh compa:ield to fresh

H:0[ppm]  RDIELE 500 1000

Wear, Fe [ppm] D 5185 20 . s0

Wear, Cu [ppm] D 5185 20 30

Contamination, Si [ppm ] [ERMEHEE 15 “
o <70% compared to <50% compared to

Salzsteinstrasse 4 13, rue Tannmuhle _ oo
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Preliminary Technical Report

. Date 17.09.2019 | 17.09.2019 | 29.10.2019 | 11.12.2019 | 07.02.2020 | 23.03.2020
° 02. 03
Boge 3000 plus was replaced Wlth Machine Type SF-100-2 | SF-100-2 | SF-100-2 | SF-100-2 | SF-100-2 | SF-100-2
Machine Number V9100B V9100B V9100B V9100B V9100B V9100B
COVA-setral-SHB/A 46 at 65377 h T e B T =y
Boge 3000 SETRAL SETRAL SETRAL SETRAL
SETRAL
Compressor Fluid plus SHB A SHB A SHB A SHB A SHB A
. . Qil running hour h 2915 0 957 1992 3383 4460
) O | | f | |te r was c h an ge d Lotal rurzmlg hours h 65377 65377 66334 67369 68760 69837
ear metals
Iron Fe 0 0 0 0 0 pending
Aluminum Al 0 0 0 0 0 pending
° 1 Nickel Ni 0 0 0 0 0 pending
F I us h In g Copper Cu 0 0 0 0 0 pending
Molybdenum Mo 3 1] 0 0 0 pending
PQ-Index <25 <25 <25 <25 <25 pending
. Contamination
°
Sample of used BOGE oil Siicone sT o 2 5 2 T
Potassium K 1 0 0 2 0 pending
Sodium Na 3 0 2 0 1 pending
Water <0,0030 0,0066 0,0069 0,0069 0,0050 pending
° Sample at Oh Oil Contrition
Viscosity at 40°C 496 47 .14 483 485 49 37 pending
Viscosity at 100°C 7,24 8,06 8,18 8,22 8,31 pending
. . Viscosity index 105 144 143 143 143 pending
* Monitoring every 1000h Oxidation 3 1 1 2 2 pending
Color 75 25 7.0 75 8,0 pending
Additive Elements
Calcium Ca 4 0 0 1 0 pending
Zinc Zn 69 8 6 9 7 pending
Phosphorus P 410 110 103 92 82 pending
Sulphur S 0,0563 0,0197 0,0200 0,0204 0,0170 pending
Additional Tests
Total Acid Number 0,31 0,30 0,31 0,37 042 pending
Cleanliness class 2011712 211711 19/16/12 18/15/12 17/15/12 pending
Cleanliness class 10A T1A 10A 8A TA pending
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Disclaimer

All information in this document are based on general experience and knowledge as of the date of publication.
Technical changes and error reserved. The information should provide guidelines for possible applications to the
technically skilled reader and refer to the known state of the art and are publicly available.

The information should not be considered a warranty of product features and they do not guarantee the suitability
of products in particular cases. They do not absolve the user from test selected products in the corresponding
application.

All data are based on empirically determined values or on guideline values taken from technical literature.

Depending on the type of mechanical, dynamical chemical and thermal stress lubricants change their technical
values. These values may affect the function of components.

Published by and copyright ©: Setral Chemie GmbH.

Any reprint - even in extract - is only permitted when referred to the source and a specimen copy is given. Prior
agreement of Setral Chemie GmbH reqiured.

Bildquelle: BASF
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