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ΣΥΓΚΡΙΣΗ  ΧΑΡΑΚΤΗΡ ΙΣΤΙΚΩΝ  ΚΑΥΣΙΜΩΝΣΥΓΚΡΙΣΗ  ΧΑΡΑΚΤΗΡ ΙΣΤΙΚΩΝ  ΚΑΥΣΙΜΩΝ

ΠΡΩΤΟΓΕΝΟΥΣΠΡΩΤΟΓΕΝΟΥΣΔΙΥΛΙΣΤΗΡΙΟΥΔΙΥΛΙΣΤΗΡΙΟΥ && ΔΙΥΛΙΣΤΗΡΙΟΥ ΔΙΥΛΙΣΤΗΡΙΟΥ ΣΧΑΣΗΣΣΧΑΣΗΣ

ΣΧΑΣΗΣΧΑΣΗ

• Υψηλή Πυκνότητα

• Μεγαλύτερο Ιξώδες

• Περισσότερο Θείο

• Κανονικό Σημείο Ροής

• Περισσότερο Εξανθράκωμα

•Αυξημένα Ασφαλτένια

• Υπολείμματα Καταλύτη

(Αλουμινίου & Πυριτίου)

• Περισσότερο Βανάδιο

• Συμβατότητα

(Προβλήματα Διαχωρισμού)

ΠΡΩΤΟΓΕΝΕΣΠΡΩΤΟΓΕΝΕΣ

• Χαμηλή Πυκνότητα

• Χαμηλότερο Ιξώδες

•Λιγότερο Θείο

• Υψηλό Σημείο Ροής

•Λιγότερο Εξανθράκωμα

•Λιγότερα Ασφαλτένια
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Το 34% των αναφερομένων προβλημάτων φθοράς χιτωνίων

συσχετίζονται με το αλουμίνιο (ήταν πάνω από 30 ppm)

Τα μέταλλα Βανάδιο και Νάτριο σε αναλογία 3:1

προσβάλουν ορισμένα εξαρτήματα, όπως τις βαλβίδες 

εξαγωγής όπου η θερμοκρασία κατά καιρούς υπερβαίνει

το σημείο τήξης των δύο μετάλλων (τα μίγματα αυτά

επικάθονται στις κεφαλές των εμβόλων προκαλόντας

διάβρωση και μείωση της εναλλαγής της θερμότητας).

© Alfa Laval Slide 8

Η ΕΠΙΔΡΑΣΗ ΤΩΝ ΔΙΑΧΩΡΙΣΤΩΝ
ΣΤΑ ΧΑΡΑΚΤΗΡΙΣΤΙΚΑ ΤΟΥ ΚΑΥΣΙΜΟΥ

ΜΕΙΩΝΟΝΤΑΙ ΕΛΑΦΡΩΣΜΕΙΩΝΟΝΤΑΙ ΕΛΑΦΡΩΣ

• Το ΣΥΝΟΛΙΚΟ ΙΖΗΜΑΤο ΣΥΝΟΛΙΚΟ ΙΖΗΜΑ

•• Η ΤΕΦΡΑΗ ΤΕΦΡΑ

•• Το ΑΣΒΕΣΤΙΟΤο ΑΣΒΕΣΤΙΟ
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Η ΕΠΙΔΡΑΣΗ ΤΩΝ ΔΙΑΧΩΡΙΣΤΩΝ
ΣΤΑ ΧΑΡΑΚΤΗΡΙΣΤΙΚΑ ΤΟΥ ΚΑΥΣΙΜΟΥ

ΑΦΑΙΡΟΥΝΤΑΙΑΦΑΙΡΟΥΝΤΑΙ

• Το ΝΕΡΟΤο ΝΕΡΟ

•• Το Μέταλλο ΝΑΤΡΙΟΤο Μέταλλο ΝΑΤΡΙΟ

•• Τα Υπολείμματα του ΚαταλύτηΤα Υπολείμματα του Καταλύτη

ΑΛΟΥΜΙΝΙΟΑΛΟΥΜΙΝΙΟ

ΠΥΡΙΤΙΟΠΥΡΙΤΙΟ

•• Τα ΜέταλλαΤα Μέταλλα

ΣΙΔΗΡΟΣΣΙΔΗΡΟΣ

ΜΑΓΝΗΣΙΟ
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Interface
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BASIC SEPARATION THEORY

I Svedberg / 02 09 12  Page 21
BASICPURTHEORY.PPT

• With liquid & solids

Long settling 
distance

Short settling distance

Conventional separator = A tank

© Alfa Laval Slide 22
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• Water seal filled
UU-- tubetube

BASIC SEPARATION THEORY

Conventional separator = A tank
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• Additional Water seal 
fill UU-- tubetube

BASIC SEPARATION THEORY

Conventional separator = A tank
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Density 

difference

I Svedberg / 02 09 12  Page 24
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• Static separation

Oil  

Column

height

Water 

Column 

height 

UU-- tubetube

BASIC SEPARATION THEORY

Conventional separator = A tank
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UU-- tubetube

” Oil surface 
level weir”

”Fixed Oil surface level weir”= The  Level 

ring

Fixed

BASIC SEPARATION THEORY

Conventional separator = A tank

• Static separation
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BASICPURTHEORY.PPT

UU-- tubetube

” Oil surface 
level weir”

”Fixed Oil surface level weir”= The  Level 

ring

Fixed

BASIC SEPARATION THEORY

Conventional separator = A tank

• Static separation
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BASIC SEPARATION THEORY

Conventional Separator = A Rotating Tank

© Alfa Laval Slide 28

Centrifugal Force
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Centrifugal Separation
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Centrifugal Separation
Forced coalescense / sedimentation

Settling velocity stated by Stokes´ Law

18

Centrifugal separation.

Driving force: r

Settling velocity
= Vg

Gravity separation.

Driving force: 1g 2

Settling velocity
= Vc

V =c
d ( - ) 

2

rp l 2



Βοηθητικά Μηχ/τα Πλοίου ΙΙΙ - Part I 1/20/2023

Βοηθ. Μηχ/τα ΙΙΙ - Part I (Rev. 01/23) 19

© Alfa Laval Slide 37

From gravitational to 
centrifugal force

1.

2.

5000 g

3.

Centrifugal separation vessel with disc-stack

© Alfa Laval Slide 38

Caulk(s) thickness

application dependent

The disc-stack

0,5 mm

FLOW

> 5000 G

SOLID

FLOW DIRECTION

G FORCE SOLID

SOLIDS 

DIRECTION

Flow Between Discs
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Caulk(s) thickness

application dependent

The disc-stack

0,5 mm

FLOW

> 5000 G

SOLID

FLOW DIRECTION

G FORCE SOLID

SOLIDS 

DIRECTION

Flow Between Discs
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Gravity Disc

Interface

© Alfa Laval Slide 42
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0,5 mm

FLOW

> 5000 G
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1,5

930

98

78mm78mm

Η τελική επιλογή γίνεται μετά από δοκιμή στεγανότητας.Η τελική επιλογή γίνεται μετά από δοκιμή στεγανότητας.

(Προτιμώ  να εγκαταστήσω έναν δίσκο βαρύτητας μεγαλύτερης διαμέτρουμεγαλύτερης διαμέτρου

εφόσον ο διαχωριστήρας δεν κάνει εφόσον ο διαχωριστήρας δεν κάνει overflowoverflow).

© Alfa Laval Slide 48
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The operating mechanism
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The operating mechanism
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The operating mechanism
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The operating mechanism
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The operating mechanism
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The operating mechanism
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The operating mechanism
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The operating mechanism



Βοηθητικά Μηχ/τα Πλοίου ΙΙΙ - Part I 1/20/2023

Βοηθ. Μηχ/τα ΙΙΙ - Part I (Rev. 01/23) 35

© Alfa Laval Slide 69

The operating mechanism
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The operating mechanism
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The operating mechanism
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The operating mechanism



Βοηθητικά Μηχ/τα Πλοίου ΙΙΙ - Part I 1/20/2023

Βοηθ. Μηχ/τα ΙΙΙ - Part I (Rev. 01/23) 37

© Alfa Laval Slide 73

The operating mechanism
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The operating mechanism
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The operating mechanism
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The operating mechanism
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The operating mechanism
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SEPARATION   
EFFICIENCY

Purifier-Clarifier, Operation in series 

for Heavy Fuel oils
Marine & Diesel application

I Svedberg / 03 02 23  Page 90
file: SEPEFF series.PPT
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Stokes´ Law and Efficiency

18

+

Separation

efficiency

V =
d ( - )

c.g2

Particle size Density difference Viscosity

100

50

0

2

© Alfa Laval Slide 92

SEPARATION EFFICIENCY (%)

Separator Filter

• Particles  < 4 µm 65 - 85 5 - 10

• Cat. fines 60 - 90 ~  5

• Iron 40 - 60 ~  5

• Sodium 40 - 50 <  5

Average from 44 ships during normal operation

Source: Alfa Laval SMT/FA -9402

for Mineral oils

Marine & Diesel 
appl.

I Svedberg / 03 02 23  Page 92
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SEPARATION EFFICIENCY (%)

Source: Alfa Laval SMT/FA -9402

Components in oils  not affected by separation

• Density

• Viscosity

• CCAI

• Flash point

• Pour point

• Micro carbon residue

• Sulphur

• Vanadium 

• Asphalthenes

for Mineral oils

Marine & Diesel 
appl.
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SEPARATION EFFICIENCY (%)

Source: Alfa Laval SMT/FA -9402

Components in oils Strongly reduced by separation

• Water

• Sodium

• Aluminium Cat. fines

• Silicon Cat. fines

• Iron

• Magnesium

for Mineral oils

Marine & Diesel 
appl.
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SEPARATION EFFICIENCY (%)

Water in separator bowl in general:

To achieve the best separation result,

- Water must never enter the disc-stack

for Mineral oils

Marine & Diesel 
appl.
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SEPARATION EFFICIENCY (%)

Conventional separator: The purifier

Purifier optimum interface position:  2

• Correct gravity  disc size

• Clean Disc-stack

• Maintain following feed conditions:

– Constant oil properties = viscosity & density

– Constant FLOW- rate

– Constant TEMPERATURE

for Mineral oils

Marine & Diesel 
appl.
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SEPARATION EFFICIENCY (%)

Conventional separator system :

PURIFIER LIMITATIONS

• The Gravity Disc 

• Maximum Density 991 Kg/m3

• Manual Adjustment

• Optimum Separation hard to achieve

• Need of qualified attention for optimum 
result

for Mineral oils

Marine & Diesel 
appl.
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SEPARATION EFFICIENCY (%)

Conventional separator system :

OPTIMUM SEPARATION RESULT on HFO

• Maximum Density 991 Kg/m3

• PURIFIER followed by CLARIFIER

• CLARIFIER act as “SAFETY NET” = POLISHER

• CLARIFIER to be discharged at same interval as

the preceding purifier

• Operation IN SERIES for optimum result.

for Mineral oils

Marine & Diesel 
appl.

I Svedberg / 03 02 23  Page 98
file: SEPEFF series.PPT
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For:

• Density up to 1010 Kg/m3

• Unknown Blends

Only one Separator

No Gravity Disc for change

Always clean Fuel (WT 200 controls it)
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Similarities and Differences
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WATER & OIL PARING DISCSWATER & OIL PARING DISCS
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I Svedberg / 02 09 12  Page 107
BASICPURTHEORY.PPT

UU-- tubetube

”Density   
weir”

” Oil surface 
level weir”

Adjustable height 
”Density weir”

= The Gravity disc

”Fixed Oil surface level weir”= The  Level ring

Adjustable

Fixed

BASIC SEPARATION THEORY

Conventional separator = A tank

• Static separation
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EPC 400
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Conditioning
Displacement

Water
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Safety FirstSafety First
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StressStress
Extreme forces from rotation and process media

Centrifugal forceCentrifugal force
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Safety - bowl operation

• Closed but empty bowl

• Sealing force against bowl hood & 

lock ring 465 kN equal to 47 tons

• For this reason AL seal rings are 

specially made to withstand these 

forces
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Safety - bowl operation

• Closed and liquid filled bowl

• Sealing force 125 kN equivalent to 13 

tons

• AL seal rings are made to withstand the 

high operating temperatures in the bowl
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Safety - bowl operation

• Bowl assembled to cap nut, with no 

closing water on

• No bowl parts fitted

• No axial forces
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Safety - bowl operation

• Bowl assembled to cap nut and closing 

water added

• The force from the sliding bowl bottom 

via distributing cone is held by the cap 

nut

• The force on the cap nut alone is equal 

to 47 tons!
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Safety - Energy of a bowl

Rotating energy
Same energy if bowl

moves with speed

0,124 MNm MMPX 403 84 m/s   or 303 km/h303 km/h

1,05 MNm FOPX 610 93 m/s   or 334 km/h334 km/h
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Energy of a bowl

The separator has the same kinetic energy 
as a motor car weighing 1000kg and moving at

MMPX 403 16 m/s 57 km/h

FOPX 610 46 m/s    165 km/h

© Alfa Laval Slide 162

Safety - G force

• One kg placed in the outer part of the 

sludge space of a bowl ”weighs”

• MMPX 403 10 tons

• FOPX 610 6 tons
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Triple System Module.
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SA – Separator Ancillaries

Minimal investment

Specialized block components assembled on site

• Reduce your initial investment cost
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CentriShoot

A fixed, flexing discharge slide replaces the sliding 
bowl bottom.

• No metal-to-metal wear

• No damage to the separator bowl
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CENTRILOCKCENTRILOCK
TMTM

NEW LOCK RING

CentriLock™

• Easy to remove and open 

the bowl

• No need for heavy 

hammers

• No galling of threads

• Eliminates wear

and tear

• No hydraulic compression

tool needed
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CentriShoot CentriLock 

Long bowl life

By eliminating wear, CentriShoot and CentriLock 
eliminate the need for bowl repair.

A life cycle savings of up to 50 000 USD!A life cycle savings of up to 50 000 USD!
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Paring tube

CentriLock

Discharge

slide

Seal ring

Nozzle
Water ring
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Composite

spring

Vibration

sensor

Speed

sensor

Bowl

spindle

Ball bearing

Self-aligning
roller bearing
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change

Inspection every 4000h
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Overhaul every 12000h

change
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A fixed, flexing discharge slide replaces the A fixed, flexing discharge slide replaces the 

sliding bowl bottom.sliding bowl bottom.

•• No metalNo metal--toto--metal wearmetal wear

•• No damage to the separator bowlNo damage to the separator bowl
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www.alfalaval.com
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