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Petroleum-base oil = Grunnolia sem er unnin Ur jardoliu ( crude oil )
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Vaxwem Tower Lubas Hyd o cracker

Catalyc dawaxer

Hyd rofin isher

Vinnsla a Base oil

e [

Olian leidd i undirprystings gasfyltan eimara
Vaxkend gos og olia fleedir yfir i vetnisbrjot

Vetnisatdm metta oliuna, pannig er haegt ad
adskilja sarefni, kéfnunarefni,pungmalma og
brennistein.

. Olian leidd i frekari nidurbrot vid mikin hita

og prysting, mélekdl mettud af parafini

. Olian hreinsud, verdur ljésari.
. Langar molikul kedjur brotnar nidur i stuttar

isoparafine kedjur til ad hindra kekki og
seigju eiginleika.

. Lokahreinsun , 6nnur 6eeskileg efni dregin ar

oliuni.
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ent eru seldir 5 flokkar af Base
Flokkar: I, II, I, IV, V

Mineral:Naphthenic hraolia - LVI & MVI, Paraffinic hréolia — HVI

Synpetisk XHVI, PAO & Ester — VHVI

1 | u | IV v

Mettun <90% >90% >90% PaOs Oll grunnolia
sem ekki er
Brennisteinn >0,03% <0,03% <0,03% flokkud i 1-4

Seigjutala >80>120 >80<120 >120
A A A A A

Allar almennar Severely Shell XHVI® Sérstakur Onnur smurefni
HVI base stock  Hydroprocessed synthetic flokkur frekari ef seigjutala VI

oliur ('SHP) technology vinnsla Atiel er
HVI base stock <80

(Ha seigjutala)

Grunnolia ( base oil) 70-99 % i smuroliu
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FREKARI VINNSLA

INERAL BASE ( HVI) SYNTHETIC ( XHVI )

IR AT
ATTORULEG GRUNNOLIA / JARDEFNAOLIA | sinbETISK! GERFIEFNAOLIA
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Elokkur 3

(XHVI

Shell XHVI@
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Grunnoliur Base oil Baetiefni:
og Sinpetiskar: Gegn strnun

Val a baetiefnum og eiginleikum grunnoliunnar Redur
smureiginleikum smuroliunnar, notkunarsvidi og
endingartima

Slitvérn

Rydvoérn

7 Skimvérn
Grunnoliur

Jardefna-/s Hreinsandi

baetiefni

Sérstakir eiginleikar

Moétorolia Girolia

Vékvakerfaolia

* Smurfeiti

o.s.frv

Blondun
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Efnainnihald i Shell Rimula Super 15W40

Origin: UK
Date : 17/06/2005

Analysis Min. (LQS) Test data Max. (LQS) Remarks
Viscosity at 100 °C
(cSt) 16.1
Viscosity at 40 °C (cSt)
TAN (mg_KOH/g) 205
(Total Acid Number) ’
TBN (mgKOH/qg) 10.6
(Total Base Number) )
Spectrometry
Phosphorus P (%) 0.12
Zinc Zn (%) 0.14
Calcium Ca (%) 0.32
Baryum Ba (%) 0.00
Magnesium Mg (ppm) 1
Molybdenum Mo (ppm) 2
Silicon Si (ppm) 11
Sodium Na (ppm) 0
Boron B (ppm) 2
Potassium K (ppm) 1
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» Kostir / Gallar
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Sinpetisk Mineral

Minna vionam Odyr
Heerra hitapol Mikil og 16ng préun

Heaerri seigjutala

@ g J F F 4 4 8 4 9 . ' IYyryy

More uniform molecules = less friction Inconsistent molecules size = more friction

\# Skeljungur



W/ Skeljungur




Seigjan er meelikvardi & pykkt , han er einn
mikilveegasti eiginleikin i smuroliu par sem
smurolian myndar fleytingu milli tveggja
flatna
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Seigja : Akvedi®d magn af vokva er 14tid renna undan pyngdarkrafti sinum um pipu vi® pekktan hita
og timinn maeldur sem pad tekur vokvan ad renna milli kvarda & pipunni.

Pykkt oliu er meeld i centstoke cSt og er pa gefid upp vid hvada
hitastig, hin er meeld ( smurolia 40°C og 100°C ) (fermillimetrarm
asek)

Timing Pins

SAE20 SAE30 SAE40 SAE 50

Steel balls of equal weight dropped into test tubes filled with motor oils fall at different rates.
Their rate of fall depends on the viscosity of the oil. The ball travelling through the light SAE
20 oil has travelled farthest, while the ball in the heavy SAE 50 has travelled least.
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Flokkunarkerfi

Fyri motor og giroliur SAE

Fyrir ionadaroliur ISO VG

SAE20 SAE30 SAE40 SAE 50

Steel balls of equal weight dropped into test tubes filled with motor oils fall at different rates.
Their rate of fall depends on the viscosity of the oil. The ball travelling through the light SAE
20 oil has travelled farthest, while the ball in the heavy SAE 50 has travelled least.

Seigja oliu
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W, 80W, 85W, 90 og 140

-, gir- og drifoliur

, 10W, 15W, 20W, 25W, 20, 30, 40, 50 og

20 40 | 50 | 60
Gearoljer 90
70W 75W 80W 85W
Tykkere olje

e Seigja SAE
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t.d Rimula R 6 LME 5W-30

Fjolpykktar olia 5W-30. Talan 5 W taknar ad pessi olia raedur vid
lagt hitastig an pess ad verda of pykk til ad gangsetja vélina i kulda
0g hun sé neaegilega pykk 30 vid vinnuhita 100°C ( SAE 30)

t.d Rimula X 30 (SAE 30)

oW, 5w, 10w, 15W, 20W, 25W eru vetrargildi fyrir motoroliur.
Samsvarandi vetrargildi fyrir gir- og drifoliur eru 75W, 80W og 85W, 20, 30, 40, 50 og 60

eru sumargildi.
Pvi heerri sem SAE tala oliunnar er, peim mun meiri segju hefur olian vid venjulegan

vinnuhita (100°C). 90 og 140 eru samsvarandi sumargildi fyrir gir- og drifoliur.
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Seigja : Meelikvardi a pykkt oliunar og rennslishaefni vio mismunandi hitastig.

Almennt, pykk olia ha seigja, punn olia lag seigja.

OW-30
/ 5W-30
10W-40
Seigja vio Seigja vid
lagt hitastig hatt hitastig
(W = Vetur)
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-10

-15

-20

-25

-30

-35

-40

-45

Vetrargildi smuroliu SAE

|

H Seriesl
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_SAE 10W-40
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_SAE 15W-40
SAE 15W-40

___SAE 20W-60

'SAE 5W-30

__ SAE 5W-40

_SAE 0W-30
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Notad um idnadaroliur (vbkvakerfa-, gir-, loftpjoppuoliur, o.fl.)
Flokkarnir eru: 15, 22, 32, 46, 68, 100, 220, 320, 460, 680, 800 og 1000.

Seigja oliunnar vio 40°C seqir til um i hvada flokk han fellur, t.d. er Shell Tellus 46

vOkvakerfaolia med pykktina 46 centistoke vid 40°C.
Pvi heerri ISO VG flokkun oliunnar, peim mun pykkari er han.

VISCOSITY CLASSES ACCORDING TO 15O

— INDUSTRIAL LUBRICATING OILS
SO VG méls at 40°C IS0 VG mméfs at 40°C
nr mean nr mean
valug | min X valug | min max
2 22 1.98 242 68 68 61.2 74.8
3 3.2 288 | 352 100 00| 900 110
5 4.6 414 | 506 150 150 135 165
i 6.8 612 | 748 220 220 198 242
10 10 80 11.0 320 320 288 352
15 15 135 | 165 460 460 414 506
22 22 198 | 24.2 680 680 612 748
32 32 288 | 352 | 1000 | 1000 900 | 1100
46 46 474 | 506 | 1500 | 1500 | 1350 | 1650

Seigja ISO VG
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0w, 25W, 20,

, 85W, 90 og 140

Motoroljer
20 30 | 40 | 50 | 60

Gearoljer 90
70W 75W 80W 85W

Tykkere olje

e Seigja SAE W/ Skeljungur




Table 2. Comparative Viscosity Classifications

Kinematic Saybolt
Viscosities Viscosities
oSt cSt IS0 AGMA SAE SAE sus suS
@40°C @100°C VG Grade Crankcase Gear @100°F @210°F
2000 — — 10000
—70
— T oo
—% — 6000 |
1000 50 1000 8A 5000 | -
| L . i - == o .
i 8 =ore - Sdandourour
600 — % 680 3000
500 B I - O 2
— — -~~~ |
= S0 |
P 460 7 P Noll "’\‘Lbl L.._
300 — 320 6 1500 —
20 l 100
200 — 220 5 . — 1000 —90
== Z 800 — 80
l 600 70
| 50
10— | 100 3 - 0 L 60
80 . L 400
L e
60 —; —300
50 7 & 200 i
40— 6 4 R - |45
30 — 5 32 . — 150
—4 29 L L
20— 100 40
10— - RO — 60
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3. Hlutverk smuroliu

Smurolian hefur 5 hlutverk

Smyrja
Keela
Hreinsa
Verja
betta

¥ Skeljungur



Keaeling:
Olian annast
vélarinnar

Hreinsun:
Hindra Gtfellingar og

éhreinindum uppleystum

pétting:
bétta med stimpilhringjum
bruninn prysti stimplunum

vVorn:

Vaagar syrur myndast vid
brunann, pvi parf ad verja véli
gegn setingu og taeringu.
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1. Syrl ng. blondun & surefni > seigja eykst, veikar syrur, kvoda myndast
2. ()hreinindi S6t > eldsneyti, vatn> froda, rid
3. Eyding baetiefna Ymis gss > syra >slit

\# Skeljungur



:/---‘\_44—— \_/‘——\_/_

eVernda malm
yfirboréd

eAuka slit og
brystivorn

eMinka motstodu

oStilla seigjuna (
aukid frostpol)

eHlutleisa syrur-basa

eHreinsa

eZinc dithiophosphates (oft
kallad ZDDP

eOrganic phosphates (H;PO,,
*Acid phosphatase

ecalcium and magnesium
phenolates,
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1981 B 2000

Mismunandi vélaframleidendur
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Reynsla vélarframleidenda
Alag

Utlit (ef vatn er i oliunni verdur
hun mjolkurkennd)

Ef olian freydir

Lykt, syrutala
Smuroliurannsoknir
Agnatalning
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ir hitun er oliusyni kaelt med dkvednu
skipti sem hun rennur er rennslismark

EKE 503

Cloud and Pour Point
Apparatus
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Skyringar ur smuroliubok Skeljungs

Seigjutala: (Viscosity index, skammst.: VI)

Seigjutalan er maelikvardi @ hve mikid seigja oliunnar breytist meé hitastiginu
Seigjutalan segir einnig til um gzedi oliunar

Pvi haerri sem seigjutalan er, peim mun minna breytist seigjan med hitastiginu.
Ha seigjutala, VI, er geedamerki.

Reikniregla: VI=100X(L-U)/(L-H)

Fyrir oliu sem hefur seigju 10.0 centistokes (cSt) vid 100 C, pa gefur taflan ASTM D, ad L gildid = 147.7 and H gildiéd =
82.87. Og ef olian er vid 40 C med seigjuna 110 cSt. pPa faum vid Ut ad seigjutalan VI sé 58 med pvi ad nota pessa
formulu
VI= 100*(L-U)/ (L-H = > VI = 100 x (147.7-110)/ (147.7-82.87) = 58
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Helix métorolia félksbilar, sendibilar og jeppar SAE Seigja cSt Seigju Blossamar | Rennslis
40°c tala k CoC°c mark °C
100°c 2%
Helix Ultra ‘p
Alsyntetisk hagaeda smurolia fyrir bensin og dieselvélar sem gera miklar kréfur.Olian tryggir 69
|étta gangsetningu og skjéta smurningu vid lagt hitastig, eins 6fluga smurningu vid hatt 6
hitastig. Mikill hreinsieiginleiki, formula 1 gaedi sem fara langt fram ur kréfum 6@

vélaframleidenda.

Helix Ultra OW-40, 5W-40
Gaedastadlar: APl SM/CF, ACEA A3/B3/B4, 505.00/502.00/503.01*

i 0W-40 75,2 13,6 187 215 -42
MB 229.5, PSA E-98 Level 2, BMW LL -01, Fiat 9.55535 Z2, Renault RN 0710/RN0700.
Vidurkennd af F i, P h japénskum bil leidend
idurkennd af Ferrari, Porsche og japénskum bilaframleidendum STV-40 76,3 133 187 206 4
Helix Ultra Racing 10W-60 10W-60 151 22,8 184 215 -39
Geaedastadlar: APl SM/CF, ACEA A3/B4, VW 505.00/501.1, MB 229.1, Fiat 9.55535 H3, Ferrari
Approved.
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ACEA (European Automobile Manufacturers Association)

API ( American petroleum Institut )

http://www.lubrizol.com/EuropeanEngineOils/RelativePerformanc
eToollntro.html
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API: Amreiska flokkunarkerfid ( American petroleum Institut )

S= Bensinvélar, C = Dieselvélar

Daemi bensinvélar SM / SL
Diesel CH-4 / Cj-4  sja nanar
ILSAC GF -

THIS GRAPH SHOWS HOAV THE PERFORMANCE
OF MOTOR OILS HAS INCREASED OVER THE
YEARS WITH THE INTRODUCTION OF MEW
SPECIFICATIONS

b

API Giroliuflokkanir: GL sja nanar

Ol PERFORMANCE

1940 1950 1960 1970 1780 1990

19303
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English_Oil_Guide.pdf
English_Oil_Guide.pdf
lube_code_reference.pdf
http://www.api.org/certifications/engineoil/pubs/index.cfm

Whlch OII s GUIDE TO SAE VISCOSITY GRADES OF ENGINE OIL FOR PASSENGER CARS

H f Multigrade oils such as SAE 5W-30 and 10W-30 are widely used because, under all but extremely hot or cold conditions,
rlght or they are thin enough to flow at low temperatures and thick enough to perform satisfactorily at high temperatures. Note that
y 0 uo vehicle requirements may vary. Follow your vehicle manufacturer’'s recommendations on SAE oil viscosity grade.
o

If lowest expected outdoor temperature is Typical SAE Viscosity Grades for Passenger Cars
0°C(32°F) 5W-20, 5W-30, 10W-30, 10W-40, 20W-50
-18°C (0°F) 5W-20, 5W-30, 10W-30, 10W-40
Below —18°C (O°F) 5W-20, 5W-30

The current and previous API Service Categories are listed below. Vehicle owners should refer to their owner’'s manuals
before consulting these charts. Oils may have more than one performance level.

ENGINE OIL

For automotive gasoline engines, the latest engine oil service category includes the performance properties of each
earlier category. If an automotive owner’s manual calls for an API SJ or SL oil, an APl SM oil will provide full protection.
For diesel engines, the latest category usually — but not always - includes the performance properties of an earlier
category.

GASOLINE ENGINES
Category Status Service

For all automotive engines currently in use. Introduced in 2004, SM oils are designed to provide
SM Current improved oxidation resistance, improved deposit protection, better wear protection, and better

low-temperature performance over the life of the oil. Some SM oils may also meet the latest ILSAC
specification and/or qualify as Energy Conserving,

SL Current | For 2004 and older automotive engines.

SJ) Current | For 2001 and older automotive engines.

SH Obsolete | For 1996 and older engines.

Note: API intentionally omitted SG Obsolete | For 1993 and older engines.

S and SK™ from:the ee: SF Obsolete | For 1988 and older engines.
quence of categories.
SE Obsolete | CAUTION: Not suitable for use in gasoline-powered automotive engines built after 1979.
SD Obsolete CAUTION: Not suitable for use in gasoline-powered automotive engines built after 1971.

Use in more modern engines may cause unsatisfactory performance or equipment harm.

sC Obsolete CAUTION: Not suitable for use in gasoline-powered automotive engines built after 1967.
Use in more modern engines may cause unsatisfactory performance or equipment harm.

SB Obsolete CAUTION: Not suitable for use in gasoline-powered automotive engines built after 1951.
Use in more modern engines may cause unsatisfactory performance or equipment harm.

SA Obsolete CAUTION: Contains no additives. Not suitable for use in gasoline-powered automotive engines built
after 1930. Use in more modern engines may cause unsatisfactory performance or equipment harm.
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ACEA: Evropska flokkunarkerfid fyrir smuroliur, medlimir eru
bilaframleidendur i Evropu.
(European Automobile Manufacturers Association)

Taknin
A=bensinveélar (1,2,3,4,5)

ACEAA1/B1-08
ACEA A3/B4-98

ACEAA3/B3-08 C= nyrri vélar 1,2,34
ACEA A5/B5-08 o ,
E= Steerri dieselvélar Euro

ACEA C1-08
ACEA C2-08
ACEA C3-08
ACEA C4-08

ACEA E4-08
ACEA E6-08
ACEA E7-08 http://www.lubrizol.com/EuropeanEnqgineQils/E908.html

ACEA E9-08
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http://www.lubrizol.com/EuropeanEngineOils/A1B108.html
http://www.lubrizol.com/EuropeanEngineOils/A1B108.html
http://www.lubrizol.com/EuropeanEngineOils/A1B108.html
http://www.lubrizol.com/EuropeanEngineOils/A3B408.html
http://www.lubrizol.com/EuropeanEngineOils/A3B408.html
http://www.lubrizol.com/EuropeanEngineOils/A3B408.html
http://www.lubrizol.com/EuropeanEngineOils/A3B308.html
http://www.lubrizol.com/EuropeanEngineOils/A3B308.html
http://www.lubrizol.com/EuropeanEngineOils/A3B308.html
http://www.lubrizol.com/EuropeanEngineOils/A5B508.html
http://www.lubrizol.com/EuropeanEngineOils/A5B508.html
http://www.lubrizol.com/EuropeanEngineOils/A5B508.html
http://www.lubrizol.com/EuropeanEngineOils/C108.html
http://www.lubrizol.com/EuropeanEngineOils/C108.html
http://www.lubrizol.com/EuropeanEngineOils/C108.html
http://www.lubrizol.com/EuropeanEngineOils/C208.html
http://www.lubrizol.com/EuropeanEngineOils/C208.html
http://www.lubrizol.com/EuropeanEngineOils/C208.html
http://www.lubrizol.com/EuropeanEngineOils/C308.html
http://www.lubrizol.com/EuropeanEngineOils/C308.html
http://www.lubrizol.com/EuropeanEngineOils/C308.html
http://www.lubrizol.com/EuropeanEngineOils/C408.html
http://www.lubrizol.com/EuropeanEngineOils/C408.html
http://www.lubrizol.com/EuropeanEngineOils/C408.html
http://www.lubrizol.com/EuropeanEngineOils/E408.html
http://www.lubrizol.com/EuropeanEngineOils/E408.html
http://www.lubrizol.com/EuropeanEngineOils/E408.html
http://www.lubrizol.com/EuropeanEngineOils/E608.html
http://www.lubrizol.com/EuropeanEngineOils/E608.html
http://www.lubrizol.com/EuropeanEngineOils/E608.html
http://www.lubrizol.com/EuropeanEngineOils/E708.html
http://www.lubrizol.com/EuropeanEngineOils/E708.html
http://www.lubrizol.com/EuropeanEngineOils/E708.html
http://www.lubrizol.com/EuropeanEngineOils/E908.html
http://www.lubrizol.com/EuropeanEngineOils/E908.html
http://www.lubrizol.com/EuropeanEngineOils/E908.html
http://www.lubrizol.com/EuropeanEngineOils/E908.html

r = Euro 4 og Euro 5
r= Euro 40g Euro 5
MB Bensinvélar

DO81TMFT101

JASO M 355 @&

. ADH-11%8ED 5 B (R

BOESRSwy - ) ZHREH

W/ Skeljungur




Gear oils Performance Classification

Classification Application Comments
GL-1 Manual Transmissions Straight mineral oil (Inactive)
Mild Conditions
GL-2 Worm Gear Drives Antiwear or very mild EP (inactive)
GL-3 Manual transmissions and spiral- Contains mild EP additives
bevel axles, mild to moderate (inactive)
conditions
GL-4 Manual transmissions, selected

Usually satisfied by 50% GL-5

transaxles, spiral-bevel axles and L
P additive treatment level

hypoid gears, moderate speeds and

loads
GL-5 Hypoid and other gears, moderate to MIL-L2105D qualified lubes satisfy
severe conditions (high speed and/or G5

low speed, high-torgue conditions)

GL-6

obsolete
MT-1 Non-synchronised manual Protects against thermal
transmissions, buses and heavy duty degradation, component wear and

trucks

seal damage

66



Allison, CAT, BMW, Chrysler, Ford, Cummins, Fiat, DAF, GM,
Case, Massey Ferguson, New Holland Honda, Komatsu,
Mercedes, MAN, Mitsubishi, MTU, , Nissan, Opel, Peugeot,
Citroen, SAAB, Steyr, Volvo, Scania, Renault,
Volkswagen,Toyota,Mack, Deutz, ZF og fl of fl

Hvers vegna purfum vid alla pessa stadla ?
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1992 argerd 2009 argero
Ma skila 132 grommum ut i umhverfid Ma skila 14,7 grommum ut i umhverfid

Euro 5 stadlal. Leifd mork

Kolsyrlingur CO 500mg/km
Soétagnir PM 5 mg/km
Koéfnunarefnisoxid NOX 180 mg/km

Skyldur vélaframleidanda ad vélar uppfylli pesi moérk og aéd bunadur endist
160.000 km ( eftirlit med bunadi eftir hverja 100.000 km )
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Particulates in g/kWh

0.45
0.40 Euro1[1992)
0.35
0.30
0.25
0.20
0.15 Euro Il (1005)
0.10 Eurg Il {2000)
"
1.0 20 30 4.0 50 60 7.0 80 90 100
Euro VI (2013) NO_in g/kWh
Partiklar ,9/kWh
e Steg 1 /Tier 1 Stge
0.5
04
0.3
0.2 [Tier 2
0.1
Steg4TierdB 2 4 6 8 10  NO,gkWh
Volvo Construction Equipment SMR presentation 6
Engine Development, Bengt Johansson -

071029
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e Lausnir velaframleidanda

Partikelfilter
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Hvad er EGR?
Skammstofunin stendur fyrir "Exhaust Gas Recirculation®

Afgashringras ; mengunarvarnarbinadur (baedi i bensin- og
disilvélum); sjalfvirkur biunadur sem veitir &kvednu magni af
afgasi, vid akvedid astand, aftur inn i brunaholf og gerir pad med
styroum loka.

Par sem afgasid inniheldur litid sem ekkert sdrefni virkar pad eins
og veik blanda en vid pad laekkar hitastig i brunahdlfinu.

Vio hverja gradu sem brunahiti leekkar myndast minna af eitrudéu
nituroxioi (NOX).

Med EGR og hvarfakut er unnt ad eyda um 99% nituroxioa.

Fram a0 pessu hefur EGR-bunadurinn dregid ur afli véla pvi hann
hefur ekki virkad nema samhlida seinkun kveikjutima i bensinvél
og seinkun innspraututima oliuverks i disilvél.

Nyjustu vélar eru lausar vio pennan 6kost og skila fullu afli med
EGR loka. Taeknin er m.a. folgin i pvi ad forkeela utblasturinn adéur
en honum er veittinn i brunaholfin.

Diaphr agm
$pring

Diaphragm

Pintle seat

EXHAUST GAXS RECIRCULATION

To vacuum
EUR

Pintle

Intake manifold

To intake m
EGR

¥ 1

EUP System Schematic

fiir
inta
gnging

E,;,mm To cylinders

anifold  Open to exhaust
ralve (closed position)
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Partikelfilter
Aktiv regenerering  iatmes

Temperatur nér sot brinner: O, =570 °C

Volvo Construction Equipment SMR presentation
Engine Development, Bengt Johansson
071029
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Steg 4 fran ett ingenjorsperspektiv
Aktivt regenerarat partikelfilter + SCR

System layout: Muffler 2

o = |
| =—

Sensors:
3 Temperature sensors TTTrTTTm s feeee
1 Differential Pressure Slip-cat SCR-catalyst

(oxcat)

sensor
2 NOx-sensors

The “slip” catalyst (or “clean up” catalyst)
oxidize any remaining ammonia:

4NH, +30, => 2N, +6H,0

_____________________ I_A_F\uél

Particulate Filter
(catalytic coated)

Mixing
zone
Muffler 1

Oxcat

The oxidation catalyst creates heat
for active regeneration of the DPF
by oxidizing diesel fuel:

HC+0, =>CO,+H,0 +HEAT

The oxidation catalyst oxidize NO to
NO, for passive regeneration of the
DPF and for optimised SCR-
function:

2NO+0, => 2NO,

There are three important reactions that can take
place in the SCR catalyst:

“Standard SCR”: 4NH,+4NO+0, => 4N, +6H,0
“Fast SCR”: 4NH, + 2NO + 2NO, => 4N, + 6H,0
“Slow SCR”: 4NH, + 3NO, => 3%N, +6H,0

The filter collects and oxidize soot (carbon):

250-450°C:
C +2NO,=>CO, + 2NO (slow reaction)

>600°C:

c+0, =>CO, (fast reaction)

Volvo Construction Equipment SMR presentation
Engine Development, Bengt Johansson

071029

=
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Daami Shell Rimula

ENERGISED PROTECTION

Adapting to your engine’s changing needs

(+) Meets all available requirements
(**) Compared to API CI-4/ACEAET7 type quality oils

(***) Compared to conventional higher ash oils

Merkin

ar
PERFORMANCE FEATURES & BENEFITS

Acid/

Protective Corrosion  Deposits Filters
Power of of ofsfnf ofnfnd /K
> | W [ Sggs S 8 [ AjgS S &
API C34, CL4, CG4, CF-4, CF; ACEA E7, E5: CAT

TR CF-3, ECF2; Cummins CES 20081, 77, 72, Megutz
Spec'f'cat'on%QGm; Mack EGO Premium Plus; DDC93K218; MAN

& Approvals \13575. M Approval 228.31, 228.3: MTU Category 2:
Renault Trucks RLEB; Volvo VDS4, VDS3

——a
T e s | G |

* EGR,turbo &ntercoolecengines

* Low emissions Euro 2 to 5 + DPF

\.

duty
‘, SEeljungur




Shell Rimula L, M, E datskyringar
Utskyring & heitinu L, M eda E

minni brennisteinn /fosfor betri samhaefni |

@ L OWEMISSIONS efnahvata Minni aska sem situr eftir i hvarfakut

Oliur merktar L eru Low saps

Low Emissions: Minni dskumyndun, verndar hvarfaklta og agnagildrur i afgaskerfum véla, tryggir hreinleika og virki afgaskerfis

vélarinnar.

G MAINTENANCE SAVING ' ivgervorn

Betra nidurbrot sotagna

Maintenace Saving: Lengri smuroliuskiptationi, sparnadur & viohaldskostnadi

Aukin slitvorn, minni

@ ENERGYSA VING motstada

Beetiefnin i smuroliunni gefa minna vidonam, betri kaldreesingu og almennt minni eldsneytisnotkun.

\¥ Skeljungur



Nainabreyiting a smurolium

Var Verbur
Rimula Ultra SW-30 Rimula R6 LME 5W-30
Rimula Signia 10W-40 Rimula R6 LM 10W-40
Rimula Ultra 10W-40 Rimula R6 M 10W-40
Rimula Super FE 10W-40 Rimula R5 E 10W-40
Rimula Super 15W-40 Rimula R4 L 15W-40
Rimula X 10W-30 Rimula R3 Multi 10W-30
Universal 10W-30 Rimula R3 Multi 10W-30
Rimula X 10W Rimula R3 10W
Rimula X 30W Rimula R3+30

\¥ Skeljungur



=~ SAPS =Sulfated Ash, Phosphorus and Sulfur

a) '\\ / — —: -~
( \ VAV "
— \_/ \ﬁ/\\\_/ ‘—/ Nt v-_/ —

Low SAPS smuroliur eru hannadar fyrir alag sem olian verdur
fyrir vegna aukinnar kréfu um minni mengun, t.d

bar sem hluti af afgasinu er leitt aftur inn i brunaholf
vélarinnar til eftir- brennslu. (EGR loki ) og i frekari

medhondlun i hvarfakat.
Smurolian parf ad medhondla meira af brennisteinssdltun, 6sku,

fosfor og brennisteini .

blow-by
gas

oil
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NY NOFN A HELIX SMUROLIUM

VAR

Shell Helix
Ultra

HELIX ULTRA 0W-40
HELIX ULTRA 5W-40

HELIX ULTRA VX 5W-30
HELIX ULTRA X 0W-30

Shell Helix

Plus

HELIX PLUS 10W-40
HELIX F 5W-30
HELIX DIESEL PLUS 10W-40

Shell Helix
Super

HELIX SUPER 10W-40
SLATTURVELAOLIA

W Skeljungur

VERDUR

Shell Helix
ULTRA

OBREYTT
OBREYTT

HELIX ULTRA EXTRA 5W-30
HELIX ULTRA AV OW-30

Shell Helix
;)04

HELIX HX 7 10W-40
HELIX HX 7 AF 5W-30
HELIX DIESEL HX 7 10W-40

Shell Helix ‘ O;%“\
HX5 HELDY [ | |
|8
HELIX HX 5 10W-40 ooy
HELIX HX 5 10W-40 EDA
HELIX HX 7 10W-40
% @ Shell Lubricants

JUNi 2010 PA

Naihalbreyiing
a smurolium
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http://www.lubrizol.com/EuropeanEngineOil

s/RelativePerformanceToollntro.html
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http://www.lubrizol.com/EuropeanEngineOils/RelativePerformanceToolIntro.html
http://www.lubrizol.com/EuropeanEngineOils/RelativePerformanceToolIntro.html

Smurkort
Massey Ferguson 135 1965>
Hiuti Magn ltr Shell smurefni

vél 5,6 Rimula R6 M 10W-20  (sympetikoia)
RimulaR 4 L 15 W-40

Afturdrif [ skipting (135, 1973) 27(40) | Donax TDS | synbetik olia)
Donax TD 5W-30

Kaelikerfi vél 10,2 Glycoshell 50% blandad vatni

Viskvastyri 0,9 Donax T™M

Reimskifudrif 09 Sama ogvél

hing SRS 4000/ [legur Retinax LX-2
Naf nidurgirun Itr/ hvert 1,1 Spirax AX 80W-90
Eldsneytistankur: 48 Itr Shel Vélaoka

set]ild rakaeydi fyrir dieseloliu tank af og til

Umbwerfishitastig: 10W-40 = -20°C = +30°C, 15W-40=-15°C = +40°C

BT VELAR o

MRBBEEY FEAGUEDN

Smurkort

l

Gerum smurkort fyrir allan teekjabtinad

Einnig haegt ad gera smurkort a netinu i
LUBEMATCH

\# Skeljungur



Svenska Shell - LubeMatch Service Page 1 of 1

Shell.com | Shell i viriden
Accessibility | Hjalp | Webbkarta sok | [

D —  __  —————— e —————————eeeeeeee
LubeMatch

Hem

Om Shell

Privatkunder

v Shells kort Vdalkommen till LubeMatch service

r Stationer Detta verktyg ar till for att hjdlpa dig med att valja ratt olja till ditt fordon. Genom att besvara nagra enkla fragor far du

detaljerad information fér ditt anvindningsomrade.
r Shell V-Power e o 4 Z i _ 2 F
villaolja och Vanligen vilj "land” - darefter "sprak™ och valj sedan ikonen fér det fordon du saker.

varme Business members click here to login.

LubeMatch
service | Iceland =~

Shell Helix
motoroljor

Foretagskunder
Sok station
Drivmedelspriser
Shells kort

Shell Motorsport

Produkter &
tjanster

| English (UK) =l

http://www_shell com/home/PlainPageServlet?FC=/se-sv/html/iwgen/app_profile/app lubematch html 2492009
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/~ shell LubeAdyisor - Windows Internet Explorer

@ - IE http:fishellbzb. earlweb, comxref . php?mode==&:ref competitor=19188xrefcompetitorproduck=1 3297 Z&search=

File Edit Wiews Faworites Tools Help

* Favorites | ﬁ,

& shell Lubepdvisor

@ LubeAdvisor

Home Log Out

Competitor Cross-Reference

Select Brand Select Product

CATERPILLAR Agri Grease MP Plus
Century Agri Grease Plus
Cepsa AGRI GREASE ULTRA
Cepsa (Spain) Agri Grease Ultra 1
Champion Agri Grease Ultra 2
Chermtool Agri HDX, Agri Trimax
Chevran Agri Hydraulic Oil Plus

Search I

Castrol PRODUCT Castrol DATASHEET Shell PRODUCT Shell DATASHEET Comments
Lgri Grease MP Shell Retinax EF View TDS | APPLICATION: Autcmotive Greases

If vou had administration rights to the competitor look up database your access has been suspended as the database is
currently having some major upgrades.

The tool is fully operational it i= just not possible to add new data until the maintenance is completed.

The information on contained in the Shell Competitor Look Up table is a basic guide cnly and we do not accept any liability for its
accuracy. Our competitors may change the formulations and specifications of their products which we may not be aware of. The
competitor product currently in use may not be the most suitable product recommendation anyway so simply matching it is
duplicating the error. You should always have the full details when making a lubricants recommendation for example: Equipment
make, model, details of the environment in which it operates, the manufactures recommended Lubricants specification and
wiscosity, any special conditions or high temperatures, maker plate, you should always refer to the equipment or vehicles
maintenance manual.

Always consult vour Shell Lubricants technical helpdesk or a Shell representative if vou have any doubts.
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Smuroliur og efni
Samanburour a mill framlieidanda

1. Sama seigja ( 5W-30)

2. SOmu stadlar: APl / ACEA

Mobil

Specifications and approvals @

Specifications & Approvals

Mobil 1 0W-40 meets or exceeds the following industry specifications:

ACEA A3,B3,84

API SM, SL,SJ,EC.CF

Mobil 1 0W-40 has the following builder approvals:

Shell Helix Ulira ow-40 5W-30 SW-40
API SM/CF SH/CF SM/CF
ACEA A3/B3/B4 A3/B3/B4 A3/B3/B4
VW 502.00 502.00 502.00
505.00 505.00 505.00
503.01 503.01
Mercedes Benz 229.5 229.5 229.5
BMW LL-01 LL-01 LL-01
Other approvals / Porche A40 Porche A40
registrations Ferrari
Fiat (meets the 9.5553572
requirements of)
Renault RN 0700 & RN 0700 &
0710 0710

BMW LL-01

Daimler Chrysler 229.3/229.5

Opel Long Life Service Fill GM-LL-A-025

Opel Diesel Service Fill GM-LL-B-025
Porsche Approved

V 502.00/505.00,503.01

)

Shell Helix Ultra 5W-30 meets the engine test requirements of AP SM.
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Shell RLA (Rapid Lubricants® Analysis)
Fjolver hf.

Shell e-quip
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Smurpjonusta
efnagreining

@ Shell e-Quip

Sanpie ormber adanoss, LuboAnafotbimber : OTOTSISEOHOT
) VD214 ot Firdur HouwAsLoDs
Expment Descipion s w
Component Rl D w
Comparart Desrion Engne lesnd
Luticart e Sl s 6 4 1010
SHeLL conTAGTS

T r—

Focet ot 1phone - $5524245000

S Websae - s ek i el

couenTs
e e
s o o
Green an o
oanazsto .
000 :
) . H
o o
Er os s
A =
e B o s K
cacen o P H
I
o ) o .
e B [
(oo s w
e 52 ppm .
Pt e o
per e . .
o) -
[ Leed @b} pom. waa ’
Nt 061
Sher gl . P
Tin (o) e
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Sample Number 4448955
Sample Condition Green
LubeAnalyst . agle Dl 055’1m°
e e el NIRRT et
Equipment Ref ID © ¥D214 - Hafnar Fjordur HOLMASLOD 8
mﬁm Bus f:mmx Lubricant Life Kilometres
m::ﬂw x::'.mh F6 Ll 10W_40 . vmny 100°C
SHELL CONTACTS Visc 100°C cSt 13.3
: m : :rm Shell Website : hitpifwarw.shel iubeanalfzt shell com! Water Content (Aquateat)
COMMENTS Water Content (Aquatest) % 0.00
The overal resuits are satisfaciorf. Monitor trends. Blotter Spot (|m.umem)
Demerit Point (DP) 0
RESULTS Index of Contamination (IC) % 0.3
b eomiresl dutssss . 3 Freane: N Merit of Dispersancy (MD) 98
HD-.. bt Flash Point (Pass/Fail)
fiiovid : Flash Point (Pass/Fail) >180
Lubricant Life Klometres = m %
o . Metals/ICP (Lubricant)
Vise 100°C cSt B3 Barium (Ba) ppm 3
I!“:Bm[w * (] e i Cti Calcium (Ca) ppm 2432
DemestPon (0F)____ > : - Magnesium (Mg) ppm 12
Mm@ = . Molybdenum (Mo) ppm 0
Fiach Point (PazsiFai] 5 . Phosphorus (P) ppm 654
'%Tf: 3 . Zinc (Zn) ppm 714
e = Boron (B) ppm 12
oo (e o Potassium (K) ppm 1
T % Silicon (Si) ppm 3
E&E«m 1 | ' Sodium (Na) ppm 2
edum prifim 2 = - Aluminium (Al) ppm 3
m&w 2 " " Chromium (Cr) ppm 0
e s ,, u Copper (Cu) ppm 2
= ;f:; = s _ R Iron (Fe) ppm 8
Tin (Se) pom 0 Lead (Pb) ppm 1
Ve . Nickle (Ni) ppm 0
Silver (Ag) ppm 0
Tin (Sn) ppm 0
Titanium (Ti) ppm 0
Vanadiiim (\\ nnm n

Oil Properties
B
14: 03
12 025
10 02
8
0.15
6
4 0.1
2 0.05
0 0
05/10/2010 3
=4 Visc 100°C ¢St g ndexof Contamination (1c)
%
Wear
10
8A
6
4
]
2%
*
0
05/10/2010
~&- Aluminium (Al) ppm  —— Copper (Cu) ppm =+ Lead (Pb) ppm
#- Chromium (Cr) ppm =~ Iron (Fe) ppm
Pollution
35 12
30 1
@ 08
28
0.6
15
1 04
05 0.2
0% 0
05/10/2010

=4~ Silicon (Si) ppm  ~#- Sodium (Na) ppm _._WularContunl(Muulu()
%

J
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MEG

Mono Ethylene Glycol

MPG

Mono Propylen Glykol

Frostvari i
neysluvatnskerfi

Rotvorn

Frostiogur

Glycoshell og Glycoshe
Snowtop blar og raudur

Frostlogur NON Toxit

Mondpropelin Glykol

Il SF

I Calcium Chloride 30%
Frostvari
| > Biocontrol MAR 71
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Bacteria vaknar ef
Vatn + hiti

15-20°C

WO .‘

£

Ba

Diesel
Hiomass

Water

Hena sludge
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Nafn 40°C 100°C | Seigju | Blossa | Rennsl
Tala mark ismark

Helix 5W-40

Ultra

Helix 5W-40

HX 7 C

76,3

82,5

SM/CF SM =2005 og nyrra

CF= 1994 og nyrra

14,4 SL/CF SL=2004 og eldra

CF= 1994 og nyrra

Seigja

———=Helix HX 7 C =—=Helix Ultra
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