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Company KST r./l

= Service provider for engine- testing
of lubes and fuels

= Endurance testing of engines and powertrain
= Engine research

= 40 years of competence
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istory KST. . i

1967 Foundation
Engine Testing of lubes and fuels

- 2000 Durability testing of engines/components, R&D-Services
in thermodynamics, emissions, on-road testing

- 2005 Upgrading of the test benches with dynamic load units
for passenger cars and commercial vehicles

- 2009 Heavy duty engine testing
Powertrain testing
Expansion of the company‘s premises
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Contents (Lubes) KST F-/

» Engine Testing Lubricants

OM646DELA
VW 1.9 TDI
VW T4

» Rig-Test: VW-Cam and Tappet

= Wolf-Test-Strip device
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Contents (Fuels) KST If

» Engine Testing Fuels
PSA DW10
M102E
PSA XUD9

. _______________________________________________________________________________________________________________________________________________________________|
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Contents (Special Services) KST. - Al ' 'GEVA

= Online Oil Consumption Measurement
= Online Oil Dilution Measurement

= RNT Wear Measurement

= Alternative fuel investigation

= Storage Capacity / LPG, CNG supply

= Certifications
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Engine-Testing of Lubricants Ks-l-

and Fuels (Survey) GE\IA

= Lubricants

OMG646LA CEC TDG L-099

(Cam Wear and Engine Cleanliness Test)

VW 1.9 TDI CEC L-78-T-99 / VW PV1452

(Ring Sticking and Piston Cleanliness Test),
official release for both test procedures

VW T4 VW PV1449
(Change of QOil Viscosity and TBN)

VW Cam & Tappet VW PV5106
(VW Valve Train and Wear Test; Rig Test)
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Engine-Testing of Lubricants
and Fuels (Survey)

= Fuels

PSA DW10

M102E

PSA XUD9

KST Al GEVA

CEC F-98-08
(Injector Fouling Test)

CEC F-05-93
(Inlet Valve Deposits Test)

CEC F-23-01
(Injector Nozzle Coking Test)
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Engine Testing Lubricants: Ksnl-

OM646 DELA GE\IA

CEC TDG L-099: OM646 DELA — 2L Daimler engine

The test was designed to simulate
nowadays service challenges of such
engines that include particulate traps
and alternative fuel components.

The test is superseding the OM602A
and OM611LA test procedures of CEC
and DC.
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Engine Testing Lubricants: Ks-l- BT
VW 1.9 TDI @l GEVA

CEC L-078-99: VW 1.9L TDI / PV 1452

Due to severe turbo-charging and
high piston temperature (oil sump
kept at 145°C!), this test discrimi-
nates Diesel engine oils in terms of
piston cleanlines.
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Engine Testing Lubricants: VW T4 KST I GE\IA

VW PV 1449: Volkswagen T4 engine (2L - 62kW)

This 248 h lasting engine test Lubricant DegE!radalltinn in T4 Test
) (Example)
leads to a severe degradation of t :

Changs

base oil and additive components In %]
(see graphic) by putting thermal

and oxidative stress on all engine
parts, including the lubricant.
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Rig-Test Lubricants: KST o
VW Cam and Tappet MRl GEVA |

VW PV 5106: VW Cam and Tappet

A fast way to check valve train wear
protection selectively is the VW Cam
and Tappet Rig Test.
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Wolf-Test Strip Device / Lubricants KSTI

KST has developed and is producing that screening device for testing the
detergent-dispersant and anti-oxidant behaviour.

Wolf-Test Strip Device
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Engine Testing Fuels: Ks-r

PSA DW10 G EVA

CEC F-98-08: PSA DW10 7/ 2L DI Diesel Engine

The test has been introduced in order to
reduce the injector fouling tendency.

Rated parts and results:
= Power loss

= Fuel analysis

\ 1 Deposits in the injector nozzle hole
2 Deposits at the injector nozzle tip

3 Deposits around and on top of the injector
nozzle cone
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Engine-Testing Fuels:

M102E KST r./l

CEC F-05-93: M102E / 2.3L Daimler Gasoline Engine

The aim of this test is the evaluation of
gasoline or gasoline additive formulations
in order to prevent deposits from inlet
valve in PFl engines.

This test visualises the beneficial effects
of additives.
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Engine Testing Fuels:

PSA XUD9 KST. . MGEvA

CEC F-23-01: PSA XUD9A 7/ 1.9L Diesel Engine

This test is designed in order to evaluate the
Injector nozzle coking tendency of diesel fuels.

The 4-cylinder indirect injection diesel engine
IS operated at low-load.

The tendency of the fuel to produce deposit
formation is determined by injector nozzle flow
measurement.
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Special Services: Ks-r o
Online Oil Consumption Measurement MRl GEVA

= Online data acquisition

Exhaust line

= Tracer medium complies with Exhaust trap + Probe
the molecular oil structure
(the engine can be reused
directly again)

Engine

Lubricant + Radiotracer

\
= Selective testing of components f S. \—; L emote bata acquisition
(e.g. TC, cylinder head) ' Uy 3
= Determination of oil consumption Functional Depiction

starting from 0,1 g/h
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Special Services: KST o
Online Oil Consumption Measurement @il GEVA

LOC Turbocharger Map of 1.9 1 DI Dies el Engine with normal engine condition and
plugqged air filter simulation
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Oil consumption Diesel Turbocharger
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Special Services: KST
Online Oil Dilution Measurement GEVA

= [Investigation of
regeneration or cold
start strategies for
diesel and gasoline
engines

=  Wear measurement
with means of different
grades of oil dilution

= [Investigation of worn
injection systems

Functional Depiction
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RNT Wear Measurement

Range of applications

Cylinder : liner wear at TDC

= Piston - piston ring
ring groove

= Bearing : connecting rod
crankshaft
camshaft

= Valve . seat, stem, guide

= Cam lobe, bucket tappets

Combination of Blowby Measurement,
external oil pressure control

© All Rights Reserved

Thin Layer Differential Metrology
measurement directly on component, e.g. valve

[-i Detector

Concentration Metrology
measurement within oil cicuit, e.g. crankshaft

April 2010 | KST Lubes & Fuels Presentation.ppt | Sheet 20 of 25




Alternative fuel investigations

Range of investigations:

Power

» Fuel consumption
= Combustion

=  Emissions

=  Wear

» Lubricant impact

Including experience with special fuels
(f. e. fuel / DME)

P |

Combustion signal of F34 jet fuel
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Storage Capacity KSTH : GE\/A

= Storage capacity for 20 different
fuels (Bio-Fuel tolerant)

= LPG 8 bar / 20 bar
= CNG 2 bar / 70 bar / 200 bar
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Certifications KST Sl GEVA

Accreditation (DAR) acc. to DIN 17025 for
lubricants and fuels

@ =2 [ ICGSY/A) Deutsche Gesellschaft fiir Akkreditierung mbH
Vaagement Senvce EAund ILACc:lrr gegensaitigan Anerkennu:gon
vertreten im

CERTIFICATE Deutschen Akkreditierungs Rat

Tha Caertification Body i
of TOV S0D Management Service GmbH

ot Akkreditierung

KST- Motorenversuch GmbH & Co KG

Industriegebiet | Bruchstr, 24 - 32 Di= DGA Deutsche Gesellschaft filr Akkreditiorung mbH bestatigt hiermit, dass
D-67028 Bad Diirkheim das Priflaboratosium
has established and applies
@ Quality Management System for KST-Motorenversuch GmbH & Co. KG
BruchstraBe 24-32
Service provider in the field of
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engine-, tranamission-, and exhaust system components

with evaluation & simulation and vehicle testing. D-67088 Bad Diirkhaim

An audit was performed, Report No. 70002358

Proof has been furnished that the requirements die Kompetenz nach DIN EN ISONEC 170252005 besitzt, Profungen im folgenden
- according fo Galtungsbereich auszuflihnen
w . i
E ISO 9001: 2008 Progeniet und
= are fuliled. The certificate is valid until 2012.02-08 Pritfverfehren
E Cestificabe Registration No. 12 100 27441 TMS i = p
o=
w : =
o Die Anlage ist Bestandteil der Urkunde und besteht aus 2 Seiten
. Die Akkreditierung ist giitig vom 12.11.2009 bis 17.04.2013
i / DAR-Registriemummer: DGA-PL-8557.08
< M. e
=
= i
= Mhanich, J00B2:13 ousTOA M —~
H £ el |
H (] = i -
~ in ¢ TV . i
i Frankfurt am Main, 12.11.2009 Dr, A, Stein Qrst g
Geschaftsfihre '

Tiahe Frwatst 07 061 RUCkIER
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Engine Testing Lubricants: —
VW 1.9 TDI KST MR GEVA |

Accreditation TL 521 95 Accreditation TL 521 95
PV 1452 (VW 50 200)/PV 1449

W) ®)

Telefax P Telefax Z
;. U. Panzer / H. Rodewald  von
U. Panzer / H. Rodewald  ven i
KET-M uch GmbH & Co. K GOL-LBM [ 1437 A
KST Motorenversuch GmbH & Co. KG GOL-LBI1 [ 1437  Avtelung GRS 3 05361-924808 T::"w
05361-924808  Telelon Herrm Gunther Wolf 05361-832371  Teletax
Herm Gunther Waoll 05361-832371  Tetefax E-Mail
E-Mail 06322-799200
06322-799353 30. Apr. 2009 Datum
2. Oktober 2009  Datum 3 Seltenanzahl

3 Selenanzahl

Kontrollpriiflauf TL 521 95 (VW 50200) / PV 1449

Kontrollpriiflauf TL 521 95 / PV 1452
Sehr geehrier Herr Woll,

Sehr geehrter Herr Woll, geman Aner fahren steliten Sie uns eine Gebrauchtélprobe und einen
Kolbensatz aus dem
gemal unserem Anerkennungsverfahren steliten Sie uns einen Kolbensatz aus dem

Kontrallprifiauf; 1004855
Kontrollprifiauf: 1004921 Referenzdl: ESS0 EGL 76409/4
Referenzdl: RL 206/5 Referenzkraftstoff. VW T4 Test Fuel (CEC RF-83-A-01) Balch 15
Referenzkrafistoff: CEC-RF-80-A-92/14 Testdatum: 27.02.00
Testdatum: 18.08.09 Priifstand: 28

Profstand: KST 20
fir eine Nachbewertung zur Verfligung.

fur eine Nachbewertung zur Verfigung.
Bl Wir kénnen lhnen heute mitteilen, dass die Anforderungen unserer TL 521 95

Wir kinnen lhnen heute mitteilen, dass die Anford der TL 521 95 Abschnitt 6.6.4 Abschnitt 6.4.2.4 erfulit werden.
erfllt werden,

Das Bewertungsergebnis und die fir eine Oifreigabe erf: G

Das Bewertungsergebnis und den fiir eine Olfreigabe erforderlichen Grenzwert entnehmen Sie bitte den Anlagen.

Sie bitte den Anlagen. Solite zwischenzeitlich kein Wechsel des Kraftstoffbalches staltfinden, so endet der

Anerkennungszeitraum am 10.04.2010.

Sollte zwi 1zeitlich kein Wechsel des Kraft: hes stattfinden, so endet der

Anerkennungszeitraum am 19.12.2009, Mit freundlichen Griiien

Mit freundiichen Griien Pan 1e”
: , i A
( p p,__,g.,_ [Ty
& U. Panzer
[RA LA
Dr. C. Achmus U. Panzer
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Locations K T
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GRS T N | GEVA Gesellschaft fur Entwicklung
3 R "~~~ und Versuch Adlershof mbH
& 4 e P Willy Wolf-Bau
P P ot "'(‘r-@--’ Friedrich-Wohler-StraRe 1
3 L= Tl b, D-12489 Berlin
P Deutschland
R S Telefon :+49 30 63 92 - 74 10
Bad Dirkheim - B Fax :+49 30 63 92 - 74 70
y 1 b E-mail: service@geva-adlershof.de
KST Motorenversuch GmbH & Co. KG I Internet: http://www.geva-adlershof.de
BruchstralRe 24 - 32 f i
67098 Bad Durkheim )} -
Telefon : +49 6322 - 799 0 Lo =S

Telefax : +49 6322 - 799 353 o Ty et
E-Mail: info@kst-motorenversuch.de
Internet: http://www.kst-motorenversuch.de
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