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GENERAL DATA AND OUTPUTS

The diesel engine Wartsila Vasa 22 is a 4-stroke, non-
reversible, turbocharged and intercooled engine with

direct injection of fuel,

Cylinder bore 220 mm
Stroke 240 mm
Piston displacement 9.13 lleyl.
Number of valves 2inlet valves
2 exhaust valves
Cylinder configuration 4,68 inline
12,16 in V-form
V-angle a5
Compression ratio 11.4:1
Compression pressure, max. 90bar
Firing pressure, max. 140 bar
Charging pressure 1.9 bar
Direction of rotation Clockwise
Counterclockwise
on reguest
TECHNICAL MAIN DATA

Speed

Cylinder output
Cylinder output

Mean effective pressure
Mean piston speed

Fuel consumption

APM 900 1000 1200
A 132.5 147.5 160
hp 180 200 2175
bar 194 194 175
mis 7.2 80 96
see technical data

see technical data

FUEL SPECIFICATION

Engines of the type WAdrtsild Vasa 22 are normally
equipped for burning heavy fuel according to the fol-
lowing specification,

The Wadrtsila Vasa 22HF engine accepts withoul any
load limitation fual with the following characteristics:

Viscosity at 50°C 240 c5t
Viscosity at 100°F 2000 sRI1
Deansity at 15°C 0.980

Conradson Carbon Residue 12 %
Sulphur content 4 %
Vanadium content
Sodium content
Ash 0.08 %
Water (before engine)

The Wartsila Vasa 22HE engine accepts without any
load limitation fuel with the following characteristics:

Viscosity at 50°C 100 cSt
Viscosity at 100°F B00sRI
Density at 15°C 0.980
Conradson Carbon Residua 10 %
Sulphur content 4 %
Vanadium content 300 ppm
Sodium content 50 ppm
Ash 0.08 %
Water (before engine) 0.2 %

Lube oil consumption

The stated values of fuel oil consumption apply to
angines equipped according to the basic engine spe-
cification and operating on a fuel with a lower calori-
fic value of 42,000 kJ/kg (10,030 kealfkg) and in am-
bient conditions according to 1SO 3046/, that is

* airpressure 1.0 bar
* airtemperature 27°C
+ cooling water temperature

before air cooler 27°C

The values are subject to atolerance of + 3 %

Booth the type 22HF and the 22HE are equally equip:
ped. For the 22HF the maximum engine speed Is
1000 RPM and for the type 22HE 1200 RPM.

For engines burning marine diesel fuel and interme-
diate fuel with a viscosity up to 30 ¢5t/50°C the load
dependenl cooling water system and the nozzle tem-
perature control system can ba omitted.

The basic construction is similar for all engines irres-
pactive of the fuel guality and therefore the letters
sHF» and »HE» are not used If not especially requi-
red for pointing out a certain difference.
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CONTINUOUS OUTPUT

MAIN PROPULSION ENGINES

Engine 900 RAPM 1000 RPM 1200 RPM
kW  hp kW hp KW hp
4R22 530 720 590 BOO 640 B70
BR22 795 1080 B85 1200 060 1305
8R22 1060 1440 1180 1605 1280 1740
12V22 1590 2160 1770 2405 1920 2610
16V22 2120 2885 2360 3210 1560 3480

The maximum fuel rack position is mecha-
nically limited to 100 + 2-0 % of the continuous output.

AUXILIARY ENGINES
60 Cycle frequency

Engine 900 RPM 1200  RPM
engine alternator engine alternator
kW kVA kW KWW kVA kW

4R22 530 625 500 640 745 BOO
6R22 795 935 750 960 1115 890
BR22 1060 1250 1000 1280 1450 1190
12¥22 1590 1870 1500 1920 2240 1790
16V22 2120 2500 2000 2560 2885 2380

50 Cycle freguency

1000 RPM
engine alternator
kw kVaA kW
4R22 500 690 550
6R22 885 1040 830
6R22 885 1040 B3O
BR22 1180 1380 1100
12v22 1770 2080 1660
16V22 2360 2760 2200

Engine

For auxiliary engines the permissible overload is 10 %
for one hour every twelve hours. The maximum fuel
rack position is mechanically limited to 110 % + -2 %
continuous output.

The alternator outputs are calculated for an efficiency
of 0.94 and a power factor of 0.8,

The reference conditions for the stated continuous
outputs are according to IS0 3046/. The outpuls also
apply to an inlet sea water temperature of 32°C (low
temperature fresh water inlet 38°C) and an ambient
temperature of 45°C,

The above outputs are also available from the free end
of the engine, if necessary.

For engines with non-synchronous speed the nominal
maximum speed can be specified to any value bet-
ween 800 and 1200 RPM.

The cylinder output P, can be calculated as follows:

P.{kW) PJbar)x n (RPM)}x 0.00760
Pihp) = Pgbar)x n (RPM)x 0.01031
P, output percylinder

P. mean effective pressure

n engine speed

The maximum permissible mean effective pressure is
limited by a line which can be found from the mean
effective pressures at various speeds on the table
»Technical datas.
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PRINCIPAL DIMENSIONS AND WEIGHTS
IMN-LINE ENGINES R22
K 5
H B .
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1V58B 432
Engine| A B c 8] E F G H |
4R22 | 2770 517 | 1020 | 280 950 | 1132 | 418 | 625 | 363
6R22 | 3420 517 | 1700 | 280 945 | 1175 | 515 | 620 | 340
BR22 4177 | 517 2380 280 1000 1260 GO0 GBO 292
|
W[ (o [° " [ | momme
4R22 660 900 355 1550 710 1750 6.5
BR22 660 | 900 | 355 | 1800 | 710 | 1750 9.3
8R22 660 | g00 | 355 | 1880 | 710 | 1750 1.3
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VEE-ENGINES V22 CCGSSAMUELRISLEY HITTED WITH 12V22 ENGINES

M EEBEDEEE
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1V58B433
Engine A B G D E F G H |
12v22 4010 542 1950 305 1080 1300 515 a0s5 315
22— 4852 o2 2730 365 HoBt— —606 LG5 F3G
Wel weight:ton
K - M N o P R S Excl.il:.r'g'haal
1222 1040 940 750 1000 400 1815 7556 1600 16.4
et 040 Q48 +58 00 488 2000 +55 1800——185
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GENERATING SETS R22
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Engine| A B c D E F G H |

4R22 4610 950 3600 1850 1480 1250 1050 710 900
BR22 5500 945 4400 1850 1490 1250 1050 710 900
BR22 6270 1000 5020 1850 1490 1250 1050 710 900

K L Appr.wet weight, ton
4R22 1750 2365 13,7
BR22 1750 2590 16.0

BR22 1750 27860 20,0
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GENERATING SETS V22

<
|
|

1V58AL39

Engine | A B Cc D E F G H |

12va2 | 6400 1210 | 4900 | 2320 1850 1600 1410 760 1000
16v22 | 7320 1275 | 5580 | 2320 1850 1600 1410 T60 1000

K L Appr.wet weight, ton

12v22 | 1600 2817 30,0
16vV22 | 1600 | 2880 34,8
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DIMENSIONING OF PROPELLERS
* CP-PROPELLER

CP-propellers are normally designed so that the ne-
cessary engine output 15 90...100 % of the maximum
continuous output at nominal maximum speed.

Shaft generators or generators connected 1o the free
end of the engine should be considered when dimen-
sioning propellers in case continuous generalor out-
put is to be used at sea.

Overload protection or load control is recommended
in all installations. In installations where several engi-
nes are connected to the same propeller, overload
protection or load control is necessary.

* FP-PROPELLER

The dimensioning of FP-propellers should be estima-

ted very thoroughly for every vessel as thare are only

limited possibilites to control the absorbed power,

Factors which influence the design are;

* Tha propulsion resistance of the ship Increases
with time.

* The wake factor of the ship increases with time.

= The propeller blade frictional resistance in water in-
creases with time.

* Bollard pull requires higher torque than free running.

* Propellers rolating in ice require higher torque.

The FP-propeller should normally be designed sa that

it absorbs 85 % of the maximum continuous output of

the engine at nominal speed when the ship is on trial,

at specified speed and load.

For ships Intended for towing, the propeller can be de-

slgned for 85 % of the maximum continuous output of

the angine at nominal speed for bollard pull or al to-

wing speed. The absorbed power at free running and

nominal speed is usually then relatively low, 85...80 %

of the output at bollard pull.

For ships intended for heavy operation in ice, the con-

ditlonal torgue of the ice should furthermore be con-

sidered.

LOADING CAPACITY FOR GENERATING
SETS

Provided that the engine is preheated lo operating
temperature or the cooling water temperature is min.
50°C, the engine can be loaded immediately after start
without other restrictions than the maximum transient
Irequency deviation specified by the classification
societies, For supercharged engines, 100 % load can-
not bae instantly applied due to the air deficit until the
turbocharger has accelerated. At Instant loading the
speed and the frequency drop for a few seconds.
The engine can be loaded most qulckly by a successi-
ve, gradual increase in load from 0 1o 100 % over a cer-
tain time (t).

Loading in two steps, with a load application in the
first step by highes! possible load { = max. permissib-
leinstant frequency drop) will take the longest time to
achieve stable frequency,

The stated values of loading performance are guidan-
ce values, as the mass-moment of inertia of the set,
the governor adjustment and nominal output influen-
ce the values.

Demands of the classificalion societies for genara-
ting sets at an instant speed drop of 10 %:

= American Bureau of Shipping 0—50—100%

* Bureau Veritas 50 % on base load

= Det Norske Veritas 0 — 50 — 100 %

» Germanischer Lloyd 0 — 50 — 100 %
* Lloyd's Register of Shipping 0 — 40 — 70 — 100 %
* Register of the USSR 0—70—100"%

= Registro Italiano Navale 0 —50—100 %
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LOADING PERFORMANCE 1V93F82
. s t6 1V93F82
[IJ 'l aP ll.
o) (%]
100 < b 100 i
| | Px
I |
! | - | P
t t
t2 t3 t t3
n i n e —— i |
(%4 %14
|
| :
100 .l R mﬂ"—‘ﬁ_u—l i e
—
o | | s g =
= | s | |
t
ts, tg tg tg
N & il i il g n A _' =
[%%) [%]
105 fes 051 ] /it
100-T T 00 (|
o ™~ 3 o~
25 ‘ | =] o C
-! | H =
1
SUCCESSIVE LOAD APPLICATION INSTANT LOAD APPLICATION
ty = shortest possible time for successive, gra- 5 highest possible load which can be instantly
dually increased load for a speed (and fre- applied to provide a speed drop of max, 10 %
guency) drop of max. 10 % P, 55 % 4R22
ty = 3seconds 62 % 6R... 16V22
tz = time elapsing before speed has stabilized at ts shortest possible time elapsing between the
the initial value (speed droop = 0 %) first and second |oad application
t: = 6Gseconds ts § seconds
t, = time elapsing before the speed has stabilized i; time elapsing before the speed has stabilized
at the new value determined by the speed at the initial value (speed droop = 0 %)
droop (speed droop = 5 %) ty 9 seconds

5.5 seconds

tg

= time elapsing before the speed has stabilized

at the new value determined by the speed
droop ispeed droop = § %)

8.5 seconds
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INSTANT UNLOADING

ty = lime elapsing before the speed has stabilized
at the initial value (speed droop = 0 %)

ts = 2seconds

ty = time elapsing before the speed has stabilized
at the new value delermined by the speed

droop (speed droop = 5 %)

1y = l.8seconds

ny = increase in speed at Instant unloading (speed
droop = 0 %)

n, = 8%

ny = Increase in speed at instant unloading (speed
droop = 5 %)

nz = 1a%

RESTRICTIONS FOR OPERATION AT LOW
AIR TEMPERATURES

When planning ships for subzero and arclic condi-
tions special attention should be paid to the engine
room venlilation. When the air temperature falls below
the mentioned limits the combustion air should be
prehealed belore entering the engine.

* To ensure starting, the inlet air temperature should
be min. + 57C if the engine Is not preheated,
irrespective of the cooling water system. With engi-
nes preheated to 30..50°C, the inlet air temperalure
should be min. —20°C and for engines without the
load dependant cooling water system, the inlet air
temperature should be min. —5°C.

* Forcontinuous idling and very low load, the inlet air
lemperature should be min, —20°C, lor engines
withou! the load dependenl cooling water system
—5°C. It is recommended that the engine s
partly loaded as soon as possibla,

* The lowest permissible inlet air tempearature al full
load Is — 20"C.
Without any special arrangement on tha turbochar-
ging system the recommended min. temperalure
is 0°C.

RESTRICTIONS FOR LOW LOAD
OPERATION AND IDLING

The engine can be slarted, stopped and run on heavy
tuel under all operating conditions. We prelar conti-
nous operation an heavy fuel rather than shilting
over (o diessal fuel at low load oparation and manoauv-
ring.

The following recommendations apply to Idling and
low load operation:

Absolute idling (declutched main engine, unloaded

generator);

— Max. 10 min. if the engine is (o be stopped after the
idling.

— Max. 6 hours If the engina I8 to be loaded after tha
idling.

Operation at 5...20 % load:

— Max. 100 hours continuous operation. At intervals
of 100 operating hours the engine must be loaded
to min. 70 % of the rated load.

Operation at higher than 20 % load:
— No restrictions.

LUBRICATING OIL QUALITY

The system oil should be of viscosity class SAE 30
(150 VG 100). On request, an oil of viscosity class SAE
40 (IS0 VG 150) can be acceptad,

The content of additives should meet the require-
ments of MIL-L-2104C or APl Service CD.

The alcalinity, TBN, of the system oll should be 20...40
(mg KOH/g); higher at higher sulphur content of the
fuel.

The following lubricating olls are approved on the
basis of engine tests:

* BP Energol IC-HF 303

* Castrol MXD 304

* Esso Tro-Mar SR 30

= Gulf Veritas Select 30

*= Mobil Mobllgard 324

* Nynas Aurelia 40

* Olje-energl Goth 0il 325

= Shell Argina T Ol 30

= Teboll Teboll WARD S 30T SAE 30
* Texaco Taro DP 30

For the turbocharger, turbine oils are preferred. A mi-
neral oil of 52..B7 ¢St viscosity at 40°C can also be
used.

Oil quantity

Engine Litrea
4R22 3
BR22 4
BR22 45
12va2 2% 4
1evaz 2x4.5

For the governor, both (urbine and normal system oil
can be used.

Qil quantity in governor and booster

Governor Litres
Woodward UGSH 1.7

Woorward PG16 1.7
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OVERHAUL INTERVALS AND TIMES
REQUIRED FOR OVERHAUL
The following overhaul intervals are guidance values:
A B C [B] E
Piston BOOO 16000 50000 50000 1.0
Cylinder head 8000 16000 0,75
Cylinder liner 16000 16000 40000 50000 0.5
Inlet valve 8000 16000 20000 24000
Exhaust valve 8000 16000 12000 24000
Injection valve 4000 4000 0,25
Injection valve nozzle
Injection pump 8000 16000 0.5
Injection pump element
Big end bearing 8000 16000 24000 32000 05
Main bearing shell 16000 16000 32000 48000 1,0
A = Overhaul interval in hours for running on heavy

fuel

B = Owverhaul interval in hours for running on marine
diesel fuel.

C = Expected life time in hours for running on heavy
fuel.

D = Expected life time in hours for running on
marine diesel fuel.

E = Time required for the overhaul work in man
hours for two men,
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TECHNICAL DATA
DIESEL ENGINE WARTSILA VASA 4 R22
Engine speed RAFM 800 1000 1200
Engine output kW 530 590 &40
Engine autput hp 720 B00 aro
Cylinder bore mm 220
Siroke Ll 240
Swapl valume dm? 6.5
Compression ratio 11.4:1
Comprassion pressure, max bar 0
Firing pressure, max. bar 140
Charge air pressure Lrar 1.9 19 1.8
Mean effective pressure bar 10.4 19.4 175
Mean piston speed mis 7.2 8.0 2.6
ldling spead 1 RPM ]
Combustion air system
Flow of air kagis 1.07 1.1 1.38
Ambient alr temp., max. C 45
Air temp. after air cooler *C 40..75
Alr temp. after air cooler, alarm G =)
Exhaust gas system
Exhaust gas quantity (100 % load) kgls 1.10 1.25 1.42
Exhaust gas quantity { 30 2 load) kgls 1.03 1.14 1,30
Exhaust gas quantity { 75 % load) kgis (.80 0.98 1.12
Exhaust gas temp. after lurbocharger

(100 % load) 2 L ar R0 300

{ 90 % load) E| o 350 360 3r

{ 75 % oload) £l c 320 330 340
Exhaust gas back pressure, recommended max. bar 003
Exhaust gas pipe diameter, min. mim 300
Heat balance 1Y
Effactive outpul Mt 190 2120 2300
Lubricating oil M 230 250 300
Jacket water i 570 630 T30
Charge air M.Jih 580 B50 T40
Exhaust gas MuJih 1410 1580 1780
Radiatlan Mdih 130 144 150
Fuel system
Pressure before buili-on feed pump, nom, bar 3
Pressure before built-on feed pump, max, bar 4
Pressure before bullt-on feed pump, min. bar 2
Pressure before built-on feed pump for MDF, min, bar 02
Pressure bafore injection pumps bar g
Pump capacity, nom. {= min.} & mfh 0.8/0.9
Fusal consumptian {100 % load) E glkWh 211 21 218
Fuel consumption | 75 % lpad) ] gikwh 204 206 213
Fuel consumption | 50 % load) 5 gikWh 213 213 220
Leak fuel guantity, clean fusl

{100 % load) kg 0.6

Nozzle temperature control system
Pressure belore engine, nom. Dar 1.5
Pressure before englne, alarm bar 0.5
Temperature before engine, nom, Ll o 135
Temperature befora engine, min. L 5 130
Temperature befora engine, max. b 140
Temperature before engine, alarm G 145095
Pump capacity mih 0.24
Syatem oll velume per engine, ca. m* 0.1
Lubricating ol system
FPressure before engine, nom, Dar 35 4.0 4.5
Prezsure before engine, alarm bar 20
Preasure before englne, stop bar 1.5
Priming pressure, nom bar 0.8
Priming pressure, alarm har 0.5
Tempearature befora angine, nom. & Gl o 70 (88)
Temperature before engine, min. i "G BS (85)
Temperatura before engine, max. B G T4 (92
Temperature belore engine, alarm B i BS {100
Temperature alter engine, nam, i c B1 {95)
Pump capacity (main), direct drivan m*h 18 20 24
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Pump capacily {main), separate

Pump capacily (priming) &)
Ol volume, wet sump, nom.

Dl volurme in separate system oil tank, nom,

Filter fineness

Filter difference pressura, alarm

Qil consumption (100 % load), max.

Cooling water system, conventional

Jackot water systam

Pressure balore engina, nom,
Pressure before engine, alarm
Pressure before engine, max.
Temperature batore engine, nom,
Temperature before engine, min,
Tempaerature before englne, max.
Temperature after engine, nom
Temperature after angine, max
Temperature after angine, alarm
Temperature after engine, stop
Pump capacity, nom.

Pump capacity, min.

Pressure drop over engine

Water volume in engine

Pressure fram gravity tank

Low temparature cooling water system
Pressure before engine, nom.
Pressure before engine, alarm
Pressure befora engine, max,
Temperature before engine, nom,
Temperature before engine, max.,
Temperature before engine, min,
Pump capacity, nom,

Pump capacity, min.

Pressure drop over charge air cooler
Pressure drop over oil cooler

Pressure drop over jacket water cooler

Cooling water system, load dependent temp. control
Pressure loss in fresh water cooler, nom.

Pressure loss |n fresh water cooler, mas.
Temperature after englne, nom.

Temperature alter engine, max.

Temperature before air cooler, nom, il
Termperature before alr cooler, max,

Capacity of built-on LT pump

Capacity of bullt-on HT pump

Pressura from gravity tank, nom,

Prassura from gravity tank, min,

Pressure from gravity tank, max.

Pump capacity, stand-by pump

Temperature after jackets, nom. 8
Temperature after jackets, alarm &
Temperature after jackets, stop

Temp. after built-on coolers, alarm L]

Starting air system

Alr preassure, nom,

Alr pressure, min. (20°C)

Air pressure, max.,

Air pressure, alarm

Air consumption per start (20°C) R

1) The priming pump being connected, 350 APM,
2] Atanambient temperature of 274G,

3) The figures are without margins,

4) Capacities al 50 and 60 Hz respectively

m'th 18
mh

m:l

m?

microns

bar

gikWh

bar
bar
bar

i
G
C
G
G
G
mYh
m'h
bar
m:l
bar

onp

bar

bar

bar

G

"G

°C

m*fh 22
m*h 20
br 015
bar 020
bar 0.20

bar
bar
i
G
°c
G
m*h
mfh
bar
bar

B

bas 1.5
ol
*C
"C

bar
bar
bar
Nm?*

4,715.8
0.32
0.8

15

15

1.2

25
10
45
T
68
78
78
88

a5

24

22

0.5

.04
0.5..1.5

24
1.0
5.3
25
32
12
24
22
0.20
0.25
0.25

0.5
0.6
a7
53
32 (75)
3a

24

24

20 7
5 7
25

20
FA(108)
20(110}
116

45 (85}

an
14
33
18

0.41

24

28
25
0.7

28
25
0.25
0.30
0.30

S According to 150 30460, lower calorific value 42,000 kJ/kg at constant englne speed, including engine

driven pumps. Tolerance + —3 %.

6} Atlow load, for engines with ioad dependent temparature control of the cooling water.
T} Lower pressure and temperature allowed for certain auxiliary engines.
8) Atremote and automatic starting, the consumption is 2.3 times higher,

g} With direct injection of starting air 0.20 Nm*istart.
Edition 1981

Subject 1o revision without notlce,
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TECHNICAL DATA

DIESEL ENGINE WARTSILA VASA 6 R22

Engine speed

Engine output
Engine oufput

Cylinder bore
Stroke
Swept valumea

Compression ratic
Compression pressure, max.
Firing pressura, max.
Charge alr pressure

Mean effective pressure
Mean plston speed

ldling spead

Combustion air system

Flow of alr

Ambient air temp., max

Alr temp. after air cooler

Air temp. after air cooler, aiarm

Exhaust gas system
Exhaust gas quantity (100 % load)
Exhaust gas quantity [ 90 % load)
Exhaust gas quantity [ 75 % |load)
Exhaust gastemp. afler turbocharger
{100 % load)
(90 % load)
{ 75 % load)
Exhaust gas back pressure, recommended max.
Exhaust gas pipe diameter, min,

Haat balance
Effective outpul
Lubficating ail
Jacket water
Charge air
Exhaust gas
Radiation

Fuel system

Pressure belora built-on feed pump, nem.
Pressure before built-on feed pump, max.
Pressure before bullt-on feed pump, min.

Pressure before bullt-on feed pump for MOF, min,

Prassure before injection pumps
Pump capacity, nom. { = min.)
Fuel consumption (100 % load)
Fuel consumplion | 75 % load)
Fuel consumption [ 50 % load)
Leak fusl guantity, clean fuel
{100 % load)

Nozzle lemperature control system
Pressure baefore engine, nom.
Prassure before engine, alarm
Temperature before englne, nom
Temperature before engine, min.
Temperature befora engine, max.
Temperature before engine, alarm
Pump capacity

System oil volumea per engine, ca.

Lubricating oil system

Pressure before engine, nom.
Pressure before enging, alarm
Prassure bafore engine, stop
Priming pressura, nom

Priming pressure, alarm
Temperature before engine, nom.
Temperature before engine, min.,
Temperalure before engine, max,
Temperature before engine, alarm

24
2

ap we

1]
&)
&
L]

APM

kW
hp

mm
mm
dm?

bar
bar
bar
bar

RAPM

kgis

"C
G

kafs
kgls
kgis

"G
G
G
bar
TIm

Mdlh
MJin
MJin
M
MJm
MJ/h

bar
bar
bar
bar

mih
a/kWh
aKWh
g/kWh

kg'h

bar
bar
G
G
C
G
m*th
m'!

bar
bar
bar

bar
o
G

"C

800 1000 1200
795 BE5 060

240
54,7

11.4:9

140
1.9 1.9 1.8
19.4 19.4 17.5
7.2 8.0 9.6

1.68 1.69 2,08
45
40..75

1.72 194 213
1.60 1.78 1.96
1.39 1.53 1.88

340 350 360
310 320 330
0.03
350

2860 Bl 3460
340 ar 430
840 830 1080
850 960 1090

2030 2280 2580
190 210 230

3
4
2
0.2
4

0.610.9
207 207 214
202 202 200
208 209 218

08

15

i ]
135
130
140
145195
0.36
o1

a5 40 a5
20
15
0.8
0.5
70 (BE)
65 (85)
74 (B2}
85 {100)
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Temperature alter angine, nom. ™ c 81 [95)
Pump capacity (main), direct driven m'h 28 N aw
Pump capacity (main), separate m'h 23 26 n
Pump capacity (priming) ® m'h 4758
il valuma, wat sump, nom, m* 0.450
il walume in separate system oll tank, nom. m* 1.2
Filtar linenoss microns 15
Finar aifferance pressure, akarm bar 15
Ol conaumption (100 % load), max, ikWh 1.2
Cooling water system, conventional
Jackel waler system
Prassure before enging, nom. by 2.5
Prassurs belore engine, alarm bar 1.0
Prassurs balors engine, max. () 4.5
Temparature before engine, nom. *C [A
Temperature balore engine, min. G (23
Temperature befora éngine, max. G 78
Tomperature alter engine, hom ‘G 78
Temparature afier engine, max. *C Be
Temperature alter engine, alarm *c 90
Tamporature alter engine, stop *C %5
Pump capacily, nom, m*h 34 38 a5
Pump capacity, min m*h n 34 &1
Pressure drop over engine bar Da 05 or
Water volume in engine m* o2
Pressure from gravity tank bar 05156
Low temperature cooling water system
Prassure belore engine, nom bar J
Pressura balore engine, alarm bar 1.0
Prassurs bafore anging, max. bvar 5.3
Temparature before engine, nom. 'C 25
Temparatura balore engine, max. C 3z
Temparature balore engine, min. C 12
Pump capacity, nom. m'h 34 38 45
Pump capaacity, min. m*h n 34 a1
Prassute drop over charge air cooler bar 0.25 0.20 0,40
Proasure drop over oll cooler bar 0.20 0.25 0.30
Prassure drop over jackel waler cooler bar 020 0.25 0.30
Cooling waler system, load dependeni tempersiure control
Presauns loas in fresh waler cooler, nom. ar 0.5
Pressurs loas in fresh waler cooler, man bar 0.6
Temperature alter engine, mom. c 46
Temperature alter engine, max. *C 52
Temperaiure before air cooler, nom, - C a2 s
Temperature before air cooler, max. C 38
Capacity of bult-on LT pump m'th 34 a8 a4
Capacity of built-on HT pump mh M s a5
Pressure from gravity tank, nom, bar 20 n 1.0
Prasgure Trom gravity tank, min. bar 15 1 07
Pressure from gravily tank, mas. bar 25
Pump capacity, stand-by pump mh 34 38 45
Dalivary head of stand-by pump b 20 20 a8
Temparature after jackets, nom. o *C TB{106)
Temparalure alter jackets, alarm if C a0 {110
Temperature alter jackels, stop C 116 n
Temp. after bullt-on coolers, alarm i "C 45 [B5)
Slarting alr systam
Alr pressure, nom. bar a0
Alr pressure, min. (20*C) bar 11
Alr pressure, max. bar 3
Alr pressure, alarm Dar 18
Alr consumpiion per slart (20°C) e Hm* 014

1} The priming pump being connectad, 350 APM

2} Al an ambient temperature of 27°C
3 The figures are without margins.
4) Capacities at 50 and 60 Hz respectively.

£) According to IS0 304601, lower calofific value 42,000 kd'kg m constant engine speed, including engine

driven pumps, Tolerance + —3 %.

f) Al low load, Tor engines with Ioad dependent ismperature conirol of the cooling water.

7} Lower pressure and tempearature allowed for cerlaln auxillary angines.
8) Al remote and automatic starfing, the consumption 8 2,3 1imes higher,

Edltion 1981

Subject 1o ravision without notice.
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DIESEL ENGINE WARTSILA VASA 8 R22
Engline speed RPM 00 1000 1200
Engine outpul KW 1060 1180 1280
Engine output hip 1440 1605 1740
Cylinder bore mim 220
Stroke mm 240
Swept volume dm?® 730
Compression ratio 11.4:1
Comprassion pressure, max. bar Bo
Firing pressure, max, bar 140
Charge air pressure bar 18 19 1.8
Mean effective pressure bar 19.4 19.4 17.5
Mean piston speed mis 1.2 80 9.6
Idling spead 1) RPM 600
Combustion air system
Flow of air kgis 212 238 274
Amblent air temp,, max, G 45
Airtemp, after air cooler G 40..75
Airtemp. after air cooler, alarm C BO
Exhaus! gas systoem
Exhaust gas quantity (100 % load) kols 2.18 2.45 28
Exhaust gas quantity { 90 % load) kgis 2.03 2.26 2.58
Exhaust gas quantity [ 75 % load) kgis 1LI7 1.94 2
Exhaust gas temp. after turbocharger
(100 2% load) E b o1 360 arg 380
{ 90 % load) 2 G 340 350 360
[ 75 % ioad) 2 ol b 310 20 330
Exhaust gas back pressure, recommended max. bar 0,03
Exhaust gas pipe diameter, min, FriFm 400
Heat balance £l
Effactive output Mdin ag20 4250 4610
Lubricating ol Mdih 450 500 580
Jacket water Mdih 1120 1240 1440
Charge air Mt 1140 1270 1450
Exhaust gas MJih 2600 3010 3440
Radiation Mdih 260 200 310
Fuel systam
Pressure before bullt-on feed pump, nom, bar 3
Pressure before built-on feed pump, max. bar 4
Pressure before built-on feed pump, min, Dar 2
Pressure before built-on feed pump for MOF, min, bar 0.2
Pressure befars injection pumps bar 9
Pump capacity, {= min.) 4 mh 0.610.9
Fuel consumption (100 % load) 5 alkWh 207 207 214
Fuel consumption | 75 % load) 5 alkWh 202 202 209
Fuel consumption { 50 % load) & alkWh 209 08 26
Laak fuel quantity, clean fuel
{100 %% load) kgih 1.8
MNozzle lemperature control system
Pressure before angine, nom, bar 1.6
Pressure before angine, alarm bar 0.5
Temperature belore engine, nom. " 135
Temperature before engine, min. G 130
Temperature before engine, max. c 140
Temperature befare engine, alarm C 145/95
Pump capacity mh 0.48
System oil volume perengine, ca, m* D3
Lubricating oil system
Pressure befors engine, nom, bar 3.5 40 4.5
Pressure bafore angine, alarm bar 2.0
Pressure bafore englne, stop bar 1.5
Priming pressure, nom, bar 0.8
Priming pressure, alarm bar 0.5
Temparature batore angine, nom. Gl "C 70 (BE)
Temperature before engine, min, & G 65 (85}
Temperature before engine, max, & s 7492
Temperaiure before engine, alarm B) G B85 (100}
Temperatura after angine, nam. & i 81 (85)
Pump capacity {main), direct driven m*h 28 an a7
Pump capacity (maln), separate m*h 28 | ar
Pump capacity (priming) &) m*h 4758
Oil volume, wet sump, nom. m? 0.58
Oil volume in separate system oil tank, nom. m* 1.6
Filter fineness micrans 15
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Filter difference pressure, alarm bar 1.5
O consumption (100 % load), max. gRWh 1.2
Cooling water system, convantional
Jacke! waler systom
Pressure before engine, nom. brar 25
Pressure before engine, alarm bar 1.0
Pressure before engine, max, bar 4.5
Temperatura before engine, nom. G T
Temperatura before enging, min. "C i)
Temperature before engine, max, i 78
Temperature alter engine, nom, ¥ 78
Temperaiure after engine, max. o 86
Temperature after engine, alarm - a0
Temperature alter engine, stop "c 95
Pump capacity, nom, m'h 34 48 57
Pump capacity, min, m*h 35 43 51
Pressure drop over enging bar 0.4 05 0.7
Watar volume in engine m* 0,16
Prassure from gravily tank bar 0.5...1.5
Low temparature cooling watar systam
Pressure before engine, nom. bar 2.0
Prassure bafore enging, alarm bar 1.0
Pressure before engine, max. bar 53
Temperalure before engine, nom, L 25
Temperature before engine, max. " 32
Temperature before engine, min, "G 12
Pump capacity, nom. mih 3 48 57
Pump capacity, min. mh 3 43 A1
Pressure drop over charge air cooler bar 0.30 0.45 0.55
Pressure drop over oll cooler bar 0.28 0.30 0.35
Pressure drop over jacket water cooler bar 0.25 .30 0.35
Cooling water systam, load dependent temperature contral
Pressure loss in fresh water cooler, nom. bar 0.5
Pressure loss in fresh water cogler, max. bar 0.6
Temperature after angine, nom. *C 47
Temperature alter engine, max, = |
Temperature befora air cocler, nom. & =l 32 (75)
Temperature before air cooler, max. G 3R
Capacity of bullt-on LT pump m*h 34 48 &7
Capacity of buitt-on HT pump mh 34 48 &7
Pressure from gravity tank, nom, bar 20 n 1.0
Pressure from gravity tank, min. bar 1.6 0.7
Pressure from gravity tank, max. bar 25
Pump capacity, stand-by pump mih kit A a7
Delivery head of stand-by pump bar 2.0 2.0 28
Temperature after jackets, nom & G T8 {106}
Temperature atter jackets, alarm £ G 90(110)
Temperature alter jackets, stop g 115 1
Temp, after bullt-cn coolers, alarm L] C 45 {85)
Starting air systam
Alr pressure, nom. bar an
Alr pressure, min, (20*C) bar 1
Air pressure, mas. bar 23
Air pressure, alarm bar 18
Alr consumption per start (20°0) L7 Mm* 016

1) The priming pump being connected, 350 APM.
2] Atanambient temperature of 27°C.

3} The figures are without margins.

4) Capacities a1 50 and 60 Hz respactively,

5)  According to IS0 30460, lower calorific value 42,000 kdik

driven pumps. Tolerance 4 —3 %,

g &t constant engine speed, Incfuding engine

B} At low load, tor engines with lnad dependent lemperature control of the cooling water,

7l Lower pressure and lemperature allowed lor certain auxlliary engines,
8) At remote and automatic starting, the consumption is 2.3 limes higher.

Edition 1981

Subject to ravision withoul notice.
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DIESEL ENGINE WARTSILA VASA
Engine speed RAPM 900 1000 1200
Engine autput W 1580 1770 1920
Engine output hp 2160 2405 2610
Cylinder bore mm 220
Stroke mm 240
Swapt volume dm? 104.5
Compression ratio 11.4:1
Comprassion prassure, max. bar a0
Firing pressure, max. bar 140
Charge air pressure bar 1.9 19 1.8
Mean effective pressure bar 19.4 19.4 17.5
Mean piston spead mis T2 8.0 B.6
ldling speed 1 APM BOD
Combustion alr system
Flow of air kois 3136 AT 411
Ambiant air tamp., max. *C 45
Alr temp. aller air cocler *c 40...75
Ajr temp. after air cooler, alarm o a0
Exhausi gas systam
Exhaust gas quantity (100 % load) kgis 345 3.88 4.2
Exhaust gas quantity ([ 90 % load) kgla 3.20 3.56 .88
Exhaust gas quantity [ 75 % load) kg's 2.78 279 332
Exhaust gas temp. after turbocharger

(100 % load) n b - 360 aro 360

{ 90 % load) - v 340 3s0 360

[ 75 % load) ol *C 3 320 330
Exhaust gas back pressure, recommeanded max. bar 0.03
Exhaust gas pipe diameter, min. mm 500
Haal batance ]
Effective output Mdm 5720 6370 6910
Lubricating oil Midrh 760 850 1000
Jacket water KAk 1630 1820 2090
Charge alr Mk 1780 1980 2280
Exhaust gas Mdih 3950 4380 5020
Radiation Mdit 240 270 280
Fuel systam
Pressure before bullt-on feed pump, nom, bar 3
Pressure before built-on feed pump, max, bar 4
Pressure before built-on feed pump, min. bar 2
Pressure before built-on feed pump for MDF, min. bar 0.2
Pressure belore injeciicn pumps bar 2]
Pump capacity, nom, (= min.} i mh 1.8123
Fuel consumption (100 % load) & g/kWh 205 205 212
Fuel consumptian | 75 % load) & gRWh 200 200 207
Fuel consumption { 50 % load) ] gKWh 207 207 214
Leak fuel guantity, clean fuel

(100 % load) kgih 18

MNozzle temperature control system
Pressure before engine, nom. bar 1.5
Pressure before engine, alanm bar 0.5
Temperature balora engine, nom, *c 135
Temperature belore engine, min. " 130
Tempaerature befora engine, max. "c 140
Temperature betore engine, alarm C 145/95
Pump capacity m*h 0,72
System oll volume per engine, ca. m* 015
Lubricating oil system
Pressure before angine, nom. bar 35 4.0 45
Pressure belore engine, alarm D 2.0
Pressure belore engine, stop bar 1.5
Priming pressure, nom. bar 0.8
Priming pressure, alarm s 05
Temperature before engine, nom. s "o 70 {88)
Temparature belora angine, min, & L 85 (B5)
Temperature belore engine, max. & b 74 (92)
Temperature belore engine, alarm £ C 85 (100)
Temperalure atter engine, nom. ® ! B1 {95)
Pump capacity (main), direct driven m'ih 46 51 61
Pump capacity (main), separale mh ar 41 40

Pump capacity (priming) n mifh g1m7
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Qil volume, wet sump, nom.

Qll volume in separate syatem oil tank, nom.,
Filter finaness

Filter difference pressure, alarm

Ol consumption {100 % |oad), max.

Cooling water system, conventional
Jacket water system

Pressure before engine, nom,
Pressure before engine, alarm
Pressure bafore engine, max,
Temperature before engine, nom,
Temperature before engine, min.
Temperature before engine, max.
Temperature alter engine, nom.
Temperature after engine, max.
Temperature after engine, alarm
Temperature atter engine, stop
Pump capacity, nom.

Pump capacity, min.

Pressure drop aver engine

Water volume in engine

Pressure from gravity tank

Low temperature cooling water system
Pressure belore engine, nom.
Pressure before engine, alarm
Pressure before engine, max.
Temperature bafore engline, nom.
Temparature before engine, max.
Temperature betora engine, min.
Pump capacity, nom

Pump capacity, min.

Pressure drop aver charge air cogler
Prassure drop over oil coolar
Pressure drop over jackel waler coclar

I-n!

I-n!
micrans
bar
QikWh

bar
bar
bar
-
"G
"C
"

L

b
"C
m*fh
m*ih
bar
m!
bar

bar
bar
bar
°c

bl
G
m*fh
m*h
bar
bar
bar

Cooling water syslom, load dependant lemparature control

Prassura loss in fresh water coolar, nom.
Pressure loss in fresh water cooler, max.
Temperature alter engine, nom,
Temperature after engine, max,
Temparature before air cooler, nom.
Temperature bafore air cooler, max.
Capacity of bulll-cn LT pump

Capacity of bullt-on HT pump

Prassura from gravity lank, nem.
Pressure from gravity tank, min.
Pressure from gravity fank, max.

Pump capacity, stand-by pump

Dellvery head of stand-by pump
Temperature after jackets, nom.
Temperature after jackets alarm
Temperature after jackets, stop

Temp. after built-on coolers, alarm

Starting air systom

Air pressure, nom

Adr pressure, min. (20°0)

Air pressure, max.

Air prassure, alarm

Air consumption per start (20°C)

1) The priming pump being connected, 350 APM.

2} Atan ambient temperature of 2740,
3} The figures are without margins.
4} GCapacities at 50 and 80 Hz respactively,

§) According to 150 3046/, lower calorific value 42,000

driven pumps. Tolerance + — 3 %,

i

il

a

bar

G
G
"G
"G
m*h
mh
bar

bar
m*h
bar

*C
G
G

bar
bar
bar
bar
HWm?*

0.67
2.4
15
1.5
12

2.5
1.0
4.5
Fa

T8
8
6

85
&8 Fi] a0
61 ] B1
0.4 0.5 0.7

0.24

0.5...1.5

2.0

1.0

5.3

25

az

12
i) 75 a0
61 68 a
0.25 0.30 0.40
0.25 0,30 0.35
0.25 0.30 0.35

0.5
06
47
53
32 (75
38
75 o0
75 a0
207 1.0
18 7 0.7
24
it T8 20
20 28
78 (106)
0110
45 (85)
1157

BE

11

18
018

kllkg at constant enging speed, including engine

) At low load, for engines with load dependent temperature contral of the cooling water,

7} Lower pressure and temperaiure allowed for certain auxiliary engines,
B} Al remote and automatic starting, the cansumption is 2...3 times higher.

Edition 1881
Subject to revision without notice.
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TECHNICAL DATA

DIESEL ENGINE WARTSILA VASA 1 6V22

Engine spead

Englne output

Englna output

Cylindar bore

Stroke

Swep! volumae
Comprasslan ratio
Comprassion pressure, max.
Firing prasaure, max,
Charge alr pressura
Maan alfective pressure
Maan piston speed
Idling spead

Combustion air system

Flow ol air

Ambient alr temp., max.

Air temp. alter air cooler

Alr temp. after air cooler, alarm

Exhaust gas system
Exhaust gas quantity (100 % load)
Exhaust gas quantity { 20 % load)
Exhays! gas quantity [ 75 % load)
Exhausl gas femp. afer turbocharger
(100 % Ioad)
[ 90 % foad)
[ 75 % load)
Exhaust gas back pressure, recommended max,
Exhaust gas pipe diameter, min.

Haal balance
Elfactive output
Lubricating oll
Jackel water
Charge air
Exhausi gas
Radiation

Fusl system

Pressure bafore buiit-on feed pump, nom.,
Pressure before buiti-on feed pump, max

Prensure before built-on feed pump, min.

Preasure balore buiit-on feed pump for MOF, min.

Pressure befora injection pumps
Pump capacity, nom, (= min}
Fusl consumption (100 % load)
Fuel consumplion {75 % load)
Funl consumption | 50 % load)
Loak tual quantity, clean luel
{100 % load)

Maozzle tamperature control system
Preasure belore engine, nom.
Pressure balore angine, alarm
Temparature before engine, nom
Temperature belore angine, min.
Temperature belore engine, max.
Temperature belore engine, alarm
Pump capacity

System oll volume per engine, ca.

Lubricating oif system

Pressure belors engine, nom.
Preasure before engine, alarm
Pressure balore engine, stop
Priming pressure, nom,

Priming pressure, alarm
Temparaiure balore engine, nom.
Temparature before engine, min,
Temparature betore engine, max,
Temparature belore engine, alarm
Temparature alter engine, nom,.
Pump capacity (main}, direct driven
Pump capacity (maln), separate
Pump capacity (priming)

Off volurne, wel sump, nom.

22

PEPE

EEEEE

m'h

m'h

900 1000 1200
2120 2380 2560
2885 3210 3480

220
240
146.0
11.4:1
a0
140

1.8 1.9 1.8
19.4 19.4 175

7.2 B0 a8

BO0
424 478 5.48
45
4075
B0

436 4,82 5.62
405 452 515
3.53 a8 4.43

360 an 360

340 350 aso

310 320 30

0.03

600
TB30 B500 8220
1010 1130 1340
2180 2420 2180
2390 2660 3050
5260 B850 B6T0
320 350 3

b

4

2

02

a

1.8/23

205 206 212

200 200 207

207 207 214

2.3
15
0.5
135
130
140
14505
096
015
as 40 4.5

20
15
0.8
0.s

70 (B8}

65 (B5)

74 (82

B85 {100

B1 (95)

46 51 61
46 51 81
847

087
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Ol volume in soparate system oll tank, nom. m* iz
Filter lineness microns 15
Filter difference preaswre, alarm bar 1.5
Oil consumption (100 % load), max. giwh 1.2
Cooling water sysiem, conveniional
Jacket waler system
Pressure before engine, nom. bar 25
Pressure belors enging, alarm bar 1.0
Pressure belore engine, max bar 45
Temperature befors engine, nom. ‘C m
Temperature bators sngine, min c &8
Temperature belore engine, max “C T8
Temperature alter engine, hom. bt - 78
Temperature alter englne, max. *C B
Temperaturs after snging, alamm “C 90
Tamparatune alier angine, stop C 95
Pump capacity, nom. m'h T BE 105
Pump capacity, min, m*h B3 T a5
Pressure drop over enging bar 0.30 0.40 0.60
Watar voluma In engine m* 032
Pressure from gravity tank bar 05..15
Low temperalure cooling watar aystem
Prisssure befare angine, nom. bar 240
Preaaurs bafare angine, alarm bar 1.0
Pressure balore angine, max, bar 53
Temperature befores angine, nom. "C 25
Temparature Befare anging, max, 1 a2
Temperature before angine, min, o 12
Pump capacity, nom, .t 7 86 106
Pump capasity, min, m*h 1] Tr a5
Presaune drop over charge alr coolor bat 0.30 0.35 0.50
Pressuro drop over oll coolar bar 020 0.25 0,36
Prassure drop over jacket water coaler s 0.20 0.25 0.25
Coaling waler sysiem, load depandeni tamparature control
Pressure loas In freah water cooler, nom. bar 0.s
Pressure loss in fresh water cooler, max. bar 0.6
Temparature atior snging, nom, 'C 49
Temperature aiter snglng, mas, *C 55
Temperature bafore air cooler, nom, c 32 (75)
Temperature belore alr cooler, max, *C 38
Capacity of bullt-on LT pump m'h 7 86 108
Capacity of built-on HT pump m*h 77 B6 105
Pressure from gravity tank, nom, bar 20 1.0
Pressure from gravity tank, min, bar 15n 07
Pressure lfom gravily tank, mas. bar 25
Pump capacity, stand-by pumg méh 7 BE 105
Dedivery haad of stand-by pump bar 20 20 28
Tﬂnmlml'leldwll. Rom. L] "C TR {106}
Temperatute after jackets, alarm “ 'C B0 (10w
Temparalure after jackels, stop ‘C 15 n
Temp. atier bulll-on coolers, alarm & ‘C 45 {B5)
Starting sir system
Alr presaure, nom. bar 30
Alr presaure, min, (20°C) nar 11
Alr pressurs, max bar 33
Alr prassure. alarm bar 18
Air consumption per starl 0°C) " Nm® 0.20

1. The priming pump being connected, 350 RPM.

2) Atanambient tomperature of 27°C.

3)  The figures are without margine,

4) Capacities st 50 and 80 Hz respectively.

8) Accarding to 150 304611, lower calorific value 42,000 kJikg at constant engine speed, Including engine
driven pumps, Tolerance + —3 %,

8] At low load, for engines with load depsndent temperature contral of the cooling water,

7} Lower pressure and lamperature allowad lor certaln auxlliary angines.

8) Atremote and aulomatic starting, the conaumption |s 2.3 times higher,

Edition 18681
Subject 1o reviaion without notlos,
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ENGINE DESCRIPTION
ENGINE BLOCK

The engine block, made of Meehanite cast iron (GD-J),
iz cast in one piece for all cylinder numbers. It sup-
ports the undersiung crankshaft and transmits the gas
forces and, moreover, it incorporates the jacket water
manifold, the camshaft bearings and the charge air re-
ceiver. In the V-engines the charge air receiver is loca-
ted between the cylinder banks. When dimensioning,
the alm has been to provide low stress level and good
total rigidity to counteract, among others, the internal
couples. Special attention has been paid to the defor-
mations which influence the cylinder liners.

The bearing caps, made of nodular cast iron, are fixed
from below by two hydraulically tensioned screws,
They are guided sideways by the engine block at the
top as well as the bottom. Horizontal side screws al
the lower guiding provide a very rigid crankshaft bea-
ring. At the end of the engine just Inside the flywheel
there is an extra shield bearing when needed. The
crankshaft axial bearing consists of easily changeab-
le, two-piece rails located around the first main bea-
ring.

The crankcase covers as well as other covers tighten
against the engine block by means of a closed O-ring
profile and four screws. Part of the crankcase covers
are equipped with safety valves.

The main oil feed pipe distributing lubricating oll ta
the main bearings and to the piston s integrated in
the engine block design with a minimum of connec-
tions.

The il sump. a light, welded construction, is screwed
to the engine block from below and is sealed by O-
ring seals. The oil sump is available In two alternative
designs, i.e. wet or dry sump depending on the type of
application. The wel oil sump comprises, in addition
to the suction pipe to the lubricating oifl pump, also
suction pipe and return connection for the separator.
The dry sump is drained at either end (free choice) to a
saparate system oil tank.

To facilitate the engine fixation to the base plate, the
fixing bolts are hydraulically tightened.

CRANKSHAFT

The crankshaft is forged in one plece. It safisfies also
the requirements of all classification societies. To
achieve a standardization as high as possible of the
details for the inline and the V-engines the connec-
ting rods, at the same crank pin in the V-engine, are
arranged side-by-side. For the same reason the diame-
ters of crank pins and journals are equal irrespective
of the cylinder numbear,

To counteract the large excentric masses loading the
main bearings the crankshafts of the V-engines are
provided with counterweights on every web, The num-
ber of counterweights for the inline engine is partly

determined also on the basis of the torsional vibration
conditions in the installation concerned. All crank-
shafts can be provided with torsional vibration dam-
pers at the free end of the engine where, as a matter of
fact, the total output can be taken off, when necessa-
ry.

CONNECTING ROD

The connecting rods are forged and machined with
round sections of alloy steel. The big end is split dia-
gonally to enable removal of piston and connecting
rod part. The two connecting rod bolis are hydrauli-
cally tightened.

The small end, as well as the gudgeon pin bushing,
has been made broader at the bottom part of the bea-
ring and thinner at the top part to achieve maximal
supporting faces In bearing and piston when the gas
forces are acting. The gudgeon pin bearing is made of
steel lead-bronze with sliding coat, matched for the
speclal conditions in this bearing. Through a bore in
the connecting rod the oil is led to the gudgeon pin
bearing and the piston.

MAIN BEARINGS AND BIG END BEARINGS

The main bearings and the big end bearings are made
of steel lead-bronze or steal-light metal and are galva-
nized with a soft sliding coat of lead-tin.

CYLINDER LINER

The cylinder liners are centrifugally cast of special
cast iron. Owing the the optimized cooling at the top
part of the liner it is possible to achieve a favourable
temperature distribution. At the bottom the cooling
water space between the block and the liner is sealed
by two O-rings.

PISTON

The piston is of the monobloc design in nodular cast
iran. The piston skirt Is force lubricated. Oil is fed up
through the connecting rod to the cooling spaces of
the piston, Piston cooling operates according to the
cocktailshaker principle. The plston ring grooves in
the piston head are induction hardened and ground
to reduce wear in the grooves and rings to a minimum.

PISTON RINGS

The piston ring set includes three compression rings,
the two top rings of which are chromium-plated and
round-honed. The oil scraper ring is spring-loaded and
conformable and has chromium-plated scraps edges.
All rings are situated above the gudgeon pin.
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CYLINDER HEAD

The cylinder head is made of grey caslt ron. The flame
plate which is thermally loaded, is relatively thin and
is effeciently cooled by cooling water led from the
periphery of the head radially against the cantre. In
the bridges between the valves cooling channels are
drilled to provide the best possible heat transfer.

The mechanical load is absorbed by a strong inter-
mediate deck which together with the upper deck and
the side walls form a box section, in the four comers
of which the hydraulically tensioned cylinder head
balts are situated.

The exhaust valve seats are diract waler cooled.

The inlel valves seal against seat rings of specially
alloyed cast iron with good wear resistance.

The inlet valves as well as the exhaust valves have
stellite-plated seal faces and chromium-plated stems.

CAMSHAFT AND VALVE MECHANISM

The cams are integrated in the drop forged shaft ma-
terial. The bearing journals are made in separate pie-
ces which are fitted to the real camshaft pieces by
means of flange connections. This solution offers,
among others, the possibility of removing a cam piece
and bearing sideways although the bearing housings
are inlegrated In the engine block casting and thus are
completely closed. The camshaft bearings, which are
amply dimensioned, are installed and removed by
means of a hydraulical tool. The camshatt covers, one
for each cylinder, seal against the engine block with a
closed sealing profile.

The valve tappets are of piston type with a certain self-
adjustment of roller against the cam to give an even
distribution of the contact pressure. In other respects
the valve mechanism is normal with push rods, rocker
arms and yoke.

CAMSHAFT DRIVE

The camshatts are driven by the crankshaft through a
gear train. The driving gear is fixed lo the crankshaft
by means of flange connections.

TURBOCHARGING AND CHARGE AIR COOLING

The turbochargers are of the Brown Boveri manufac-
ture with axial turbines, roller bearings and built-in
lube oll system. The V-engines have one charger per cy-
linder bank. For cleaning of the turbocharger during
operation there is, as standard, a water washing devi-
ce for the alr side and the turbine side. The air coolers
are of the inserl type, fitted into a housing which, at
the same time, Is the turbocharger console. The in-
serts are easy lo remove for cleaning of the air side,
and the water side is accessible by removing the end
boxes of the cooler insert.

INJECTION EQUIPMENT

The injection equipment is of L'Orange manufacture.
The injection pumps are one-cylinder pumps with
built-in tappets. The delivery commencement is care-
fully adjusted by the manufacturer; the tolerances of
the engine block and the camshaft make il possible to
change an injection pump without re-adjusting the de-
livery commencemeant.

The injection pumps are through-flown to enable hea-
vy fuel duty.

The injection valve is centrally located in the cylinder
head and the fuel is admitted sideways through a high
pressure connéction screwed into the nozzle holder.
The injection pipe between the injection pump and the
high pressure connection is protected by the injection
pump covers. The high pressure side of the injection
system is thus completely separated from fresh air
and the engine lube oll spaces. The nozzles are hea-
ted/cooled and the normal lube oil iz used as medium
(separate system).

EXHAUST PIPES

The exhaust plpes are made of special heat resistant
alloy nodular cast lron. Metal bellows of the multi-ply
type absorb heat expansion between the cylinder
heads and the pipe system as well as between (he tur-
bocharger and the pipe system.

The complete exhaust system is enclosed in an insu-
lating box built up of insulated sandwich steel sheets,
easily removable and flexibly mounted on the engine.
Mineral wool is used as insulating material,
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BASIC ENGINE SPECIFICATION

The conception »basic engine specification» means a
specification of the most essential equipment built on
the engine. Supplementary external equipment is
usually needed to make the system work.

Some equipment, in addition to that included accor-
ding to the basic engine specification, can be moun-
ted on the engine, This eguipment always entails
additional expenses.

Equipment delivered on request is included in the pri-
ce of the basic engine if ordered at the same time as
the engine.

1. Fuel system

— Electrically driven fuel feed pump
— Fuel oil filter of the duplex type (with 3-way cock)
— Pressure control valve

2. Nozzle temperature control system ;
Omitted on engines specified for burning Marine
Diesel Fuel or max. 30 cSt/50°C fuel viscosity.

— Coarse filter in inlet pipe.
Insert for manual cleaning

3. Lubricating oil system

— Qil sump, dry or wet

— Lubricating oil pump with regulating /safety valve

— Lubricating oil filter of the duplex type (with 3-way
cock) Changeable paper cartridges.

— By-pass lube oil filter, centrifugal type, 1 pce for
in-line engines and 2 pcs for V-engines

— Electrically driven priming pump

— Lube oil cooler

— Thermostat valve for lube ail

— Connection for stand-by lube oll pump andfor ex-
ternal automatic filter (If necessary)

— Interconnected valves for connections of lubrica-
ting oll separator to wet sump ( auxiliary engines
only)

4. Cooling water system

— Cooling water pipes including mating flanges

— Thermostat valve for high temperature circuit

— Thermaostat valve for low temperature circuit

— Circulating pump and non-return valve for high
temperature circuit

— GCirculating pump and non-return valve for low
temperature circuit

5. Starting air system

— Starting alr mechanism, for 30 bar pressure, with
manually and remotely controlled starting valve
(solencid 24 V DC)

— Mon-return valve

— Flamearrester

— Safety valva

6. Charge air and exhaust system

— Exhaust gas turbocharger, 1 pee for in-line engine,
2 pes for V-engine, make Brown Boverl with air fil-
ter and suction silencer

— Cleaning device for the turbocharger compressor
{while running)

— Cleaning device or the turbocharger {urbine (while
running)

— Charge air cooler

7. Control and monitoring

— Speed governor, hydraulic-mechanical
Main engines Woodward PG
Auxiliary engines Woodward UG

— Starting fuel limiter

— Overspeed trip device, fully mechanical

— Overspeed trip device, electro-pneumatic

— Speed measuring system for engine and turbochar-
ger speed (delivered loose for in-line engines)

— Flexibly mounted panel with the following instru-
ments:
— tachometer for engine and turbocharger

speed with change over switch

— running hour counter

— pressure gauges for
* fuel
# nozzle temperature control oil
+ Lubricating oil
* |ow temperature cooling water
* High temperature cooling water, outlet
* starting air
* charge air

— Local thermometers for the following temperatu-

res:
# Fuel, inlet
* MNozzle temperature control medium, inlet
+ MNozzle temperature control medium, outlet
#* Lubricating oil, inlet
+ Lubricating oil, outlet
+ High temperature cooling water, inlet
+ High temperature cooling water, outlet
+ Cooling water, turbocharger, outlet
* Low temperature cooling water, Inlet
# Low temperature cooling water, outlet
+ Charge air
* Exhaust gas after each cylinder

— Alarm switches, with change-over conlact,

far the following functions:

Auxiliary engines:

* Fuel oil pressure low

* Mozzle temperature control medium
temperature high/low

+ MNozzle temperature control medium
pressure low

* Lubricating oil pressure low

+ Priming pressure low
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# Lubricating oil temperature high FUEL SYSTEM
# Lubricating oil filter differential
pressure high GENERAL

# Fuel oil filter differential
pressure high
 Lubricating oil level in sump low
{wel sump engine)
* HT cooling water temperature high
* Charge air temperature high
* Overspead device tripped

Main engines:

As for auxiliary engines and additionally:
+ HT cooling water pressure low

+ Overload

— Thermocouple NICr/Ni including amplitier
for exhaust gas temperatures after each
cylinder (main engine)
— Switchas, with change-over contacts, for auloma-
tic stop for the following functions;
* Lubricating oil pressure low
* HT circulating water temperature high

8. Miscellanseous

— Crankcase safety valves with flame arrester
— Indicator valve in each cylinder head
— Connection box with terminal connections
— Flywheel with fastening screws
For generating sets are additionally
included:
— Flywheel cover
— Pressure lubrication of generator
bearings (if necessary)

9, Separate equipment (supplied loose)

— Tachometer for engine speed, 1 pce per engine, di-
mensions 96 mm x 96 mm (main engine)

— Pressure control station and rubber hose with
quick couplings for turbocharger lurbine washing,
1 set per installation

— Transition piece turbocharger — exhaust plpe,
including expansion bellows

— Valve for blocking of start when turning gear enga-
ged

The diesel engine Wirtsila Vasa 22 is designed for
continuous heavy fuel duty. It Is, however, possible
to operate the engine on diesel fuel without making
any alterations,

Main engines as well as the auxiliary engines can be
started and stopped on heavy luel provided that the
engine, fuel system and nozzle temperature control
system are preheated to operating temperature. Also
stand-by engines in unatlended engine rooms can be
started on heavy fuel.

ENGINE INTERNAL FUEL SYSTEM

Depending on the engine andior tye type of applica-

tion the fuel system bullt on the engine can vary so-

mewhalt in design. The normal syatem is designed for

heavy fuel duty.

The standard system comprises the following parts,

buill on the engine:

* heavy fuel injection pumps

+ temperature controlled injection valves

* fine filter ol duplex type with changeable paper
cartridges

* electrically driven fuel leed pump with safety valve
and non-raéturn by-pass valve

# pressure control valve In the oullet pipe

For single engine installations the bullt-on elecirically

driven fuel feed pump Is normally omitted.

All engines are furnished with injection pumps the

leak fuel of which is drained to atmospheric pressura

(the clean leak fuel system). The !eak fuel can be re-

conducted to the system without treatment. Concer-

ning quantity of leak fuel, see technical data. Other

possibie leak fuel (the sdirtys leak fuel system) is drai-

ned separately.

In case the engines are, exceptionally, equipped for

operation on MDF or distillate fuel, only, the electri-

cally driven fuel feed pump may be replaced by a

mechanically direct driven pump,




02, Duplex fine filter

03. Injection pump

04, Injection valve

05, Pressure regulating valve
06. By-pass non-return valve

DESIGN OF EXTERNAL FUEL SYSTEM

General

The design of the external fuel system may vary from
ship to ship but every system should provide well
cleaned fuel with the correct temperature and pressu-
re to each engine. When using heavy fuel It is most im-
portant that the fuel is properly cleaned from solid
particles and waler. In addition to the harm poorly
centrifuged fuel will do to the engine a high con-
tent of water may cause big problems for the heavy fuel
fead system. For the feed system, well-proven com-
panants should be used.
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System components Pipe connections
01. Fuel leed pump, electrically driven A. Fuelinlet

B. Fuel return
C. Clean fual leakage, outlet
D. Dirty fuel leakage, outlet

Separator system

Heavy fuel (residuals, and mixtures of residuals and
distillate) must be purified in an efficient centrifugal
purifier before entering the day tank. in case pure dis-
tillate fuel is used, centrifuging is still recommended
as fuel may be conlaminated in the storage tanks.
Centrifuge rated capacily may be used provided the
fuel viscosity is less than 12 51 at centrifuging tem-
perature. Marine Gas Oll viscosity is normally less
than 12 cSt/156"C.

Mode of operation

Two separtors, both of the same size, should be instal-
led. The capacity of one separator to be sufficient for
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the total fuel consumption. The other (stand-by) sepa-
rator should also be In operation all the time. It is re-
commended that the separators are arranged for ope-
ration in series, the first as a purifier and the second
as a clarifier. This arrangement will give the best and
mast disturbance free results.

Alternatively, the main and stand-by separators may
be run in parallel, but this makes heavier demands on
the choice of correct gravity disc and on constant flow
and temperature control to achieve optimum results.
Faor pure distillate fuel, a separate purifier should be
installed.

Torang peE
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SEPARATING DIAGRAM 1VE9E342

System components

01  Day tank heavy fuel

02 Settling tank heavy fuel
03 Suction filter

04 Feedpump

05 Preheater

06 Separator

07 Sludge tank

System caomponents

Day tank, heavy fuel (01)
Seea feed system

Settling tank, heavy fuel (02)

The settling tank should normally be dimensioned to
ensure fuel supply for min. 24 opearating hours when
filled to maximum. The tank should be designed to
provide the most efficient sludge and water rejecting
effect. The tank is to be provided with a heating coil
and should be well insulated.

To ensure constant temperature in the centrifuge, the
settling tank temperature should be kept as constant
as possible. The temperature in the settling tank
should be between 50...70°C.

The min. level In the settling tank should be kept as
high as possible. In this way the temperature will not
decrease too much when filling up with cold bunker.

Suction filter (03)

A suction filter should be fitted to protect the feed
pump. The filter should have two jackets and allow
to be heated in case the installation place is cold,
The filter can be elther a duplex filter with change over
valves or two separate simplex fllters, The design of
lhe filter should be such that air suction cannot
ocoure,

+ f[lneness 0.5mm

Feed pump (04)

The use of a high temperature resistant screw pump is
recommended. The pump should be separate from the
centrifuge and electrically driven.

Design data:

The pump should be dimensioned for the actual fuel
quality and recommended throughput trough the
centrifuge. The flow rate through the centrifuges
should, however, not exceed the maximum fuel con-
sumption by more than 10 %. Mo contral valve should
be used lo reduce the flow of the pump,

* oOperating pressure (max.) 5 bar
* operating temperature 100°C
* viscosity for dimensioning
of electric motor 1000 o5t

Preheater (05)

The preheater is normally dimensioned according
to the pump capacity and a given ssttling tank tempe-
rature. The heater surface temperature must not be
too high in order to avoid cracking of the fuel,

The heater should be thermostatically controlled for
maintaining the fuel temperature within + —2°C. The
recommended preheating temperature is given below.




WARTSILA (0[] =

n
T

1

El8

WARTSILA VASA 22 28
PROJECT GUIDE FOR MARINE

APPLICATIONS Issue 1981

Design data:
The required minimum capacity of the heater is

P (kw) =_m{1/h) x t{°C)
1700

m
t

capacity of the centrifuge feed pump
Temperature rise, following values can used:

Fuel viscosity Temperature rise

{cStat 50°C) in heater °C
380 38 (60°C in settling tank)
240 38 B0 » = ]
180 38 {Eﬂ B :|
120 38 {Eﬂ L I ] }
a0 38 (50 » » )
60 36 (50 » » )
40 30 (50 » » )

Fuels having a viscosity higher than 5 cSt at 50°C
need preheating before the purifier,

Separator (06}

The fuel oil purifier should be dimensioned as follows.
The recommended separating temperatlures are also
stated below

A B c
380 20 o8
240 25 98
180 30 98
120 35 o8

80 40 88

60 45 BG

40 60 80

30 65 73

A = maximum fuel oil viscosity (cSt/50°C)
B = recommended purifier flow rate

(% of rated capacity)
C = recommended preheating temperature

For MDF (max. viscosity 14 ¢St at 40°C) a flow rate of
80 % and a preheating temperature of 45°C are re-
commended, The flow rates recommended for the pu-
rifier for the grade of fuel in use are not to be exces-
ded, The lower the flow rate the better the efficiency,

Sludge tank (07)

The sludge tank should be placed below the separa-
tors as close as possible. The sludge pipe should be
continuously falling without any horizontal parts.

FUEL FEED SYSTEM

General

The Vasa 22 engine is provided with a bullt-on
electrically driven fuel feed pump. This pump will
ensure the correct flow and pressure for each engine.

Due to this arrangement there are no restrictions for
the number of engines supplied from the same boos-
ter system. For single engine installations the built-on
pump is omitted. The heavy fuel pipes should be pro-
perly insulated and for fuel with the viscosity from 180
c5t/50°C also heated. It should be possible to shut-off
the heating of the pipes.

System components

Day iank, heavy fuel (01)

The heavy fuel day tank should normally be dimen-
sioned to ensure fuel supply for about 24 operating
hours when filled to maximum. The design of the tank
should be such that water and dirt particles do not
collect in the suction pipe. The tank has to be provi-
ded with a heating coil and should be well insulated.

Maximum recommended viscosity in the day tank is
140 ¢5t. Due to the risk of wax formation fuels with a
lower viscosity than 50 c5t/50°C must be kept at hig-
her temperatures than what the viscosity would re-
quire.

Fuel viscosity Minimum day lank

(cSt at 50°C) temperature (*C)
380 65
240 50
180 55
120 50
80 40
60 40
40 a0

The tank and pumps should be placed so thal a positive
stalic pressure is obtained on the suction side. For
fuel with the viscosity of 120...240 ¢S5t the static head
should be 3..5 m at all 50°C operating conditions. If
a flow meter is installed between the day tank and the
pumps the static head should be increased with the
pressure drop over the flow meter.

Day tank, diesal fuel (02)

The diesel fuel day tank should normally be dimensio-
ned to ensure fuel supply for 12...14 operating hours
when filled to maximum.

In installations where the stand-by engines are to be
fed from the diesel fuel tank at start In case of occa-
sional black-out, the day tartk should be placed min.
& m above the engine crankshaft centre line.

De-aeration pipe (03)

The de-aeration pipe should be dimensioned as small as
possible to keep at a minimum the fuel volume ta be
heated to high temperature,

The top of the de-aeration pipe should be 500 mm above
the highest level in the day tank and bottom 1000 mm
balow the bottorm of the day tank.

Recommended diameter of the de-aeration pipe:
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. 2000 kW 200 mm
2000...5000 kW 250 mm

The design should be such that it provides the best
possible gas separation of the outlet fuel. The return
pipe should be connecied below the lowest fuel lavel
and direcied to the side upwards. The de-aeration pipe
Is o be provided with a heating coil and should be wall
insulated. The fuel outlel pipe from the day tank
should be provided with both insulation and healing.

Change-over valve ()4)
The valve can be manually operated. It should be in-
slalled for easy access,

Fuel consumption meter (05)

If a fuel consumption meter is placed betwean the day
tank and the de-aeration pipe the static head from the
day tank lo the pumps should be increased with the
flow resistance of the meter. If the meter is provided
with a close meshed prefiiter, It is recommendable to
install an alarm for high pressure difference over the
filter.

Suction filter (06}

A suction filter should be fitied to protect the leed
pumps. The filter should have two jackets and allow 1o
be heaied in case the installation place is cold. The
filter can be either a duplex filter with change-over
valves or two separale simplex filters, The design of
the filter should be such that air suction cannot occur,
# fineness 0.5 mm

Feed pump (07)

The use of a high lemperature resistant screw pump is
recommended as leed or circulating pump.

At short stoppages in pont the pump should be conti-
nuously in operation to keep the heavy fuel in circula-
tion.

Design data:

The capacity of the pumps should be big enough to
feed all built-on pumps and compensate for a possib-
le flush quantity from the automatic filter. For single
engine installations the capacity should be 0.12 m'h
xcyl + flush guantity from the automatic filter.

For the capacites of the bullt-on pumps, see technical
data.

+ operaling pressure, max. 10 bar
# operating temperature 150°C
* Vviscosity (for dimensioning
of electric motar 1000 cSt

Preheater (08)

The preheater is normally dimensioned accarding
to the maximally consumed fuel oil volume and a gi-
ven day tank temperature,

The heater surface temperature musi not be too high
in order to avoid cracking of the fuel.

The preheater should normally be controlled by a vis-
cosimeter. In emergency, the control can be arranged
on the basis of temperature. The set point ol tha vis-
cosity should be somewhat lower than necessary for
the injection pumps o compensate for heat losses In
the pipes,

Design data:

# The required minimum capacity of the heater is:

P (kW) = m!l-‘h] X t (*C)
1700

m = evaluated by multiplying the engine specilic
fuel consumplion by the engine maximum out-
put,

{ = temperature rise, higher with increased fuel vis-

cosity.

The following values can be used:

Fuel viscosity Temperaturerise

(c5tat 50°C) in heater °C
380 85 (65"C in day tank)
240 B85 (60 » » }
180 B5 (55 » = )
120 85 (50 = = )
B8O 75 (50 » = }
&80 65 (50 » = )
40 65 (40 w » )

To compensale (or heal losses due to radiation (he
a.m. values should be increased with 10 % + SkW,

Automatically cleaned fine filter (09)

The use of automatically back flushing lilters |s re-
commended, normally as a duplex lilter with an inserl
filter as the stand-by half. For back-flushing filters the
feed pump capacily should be sufficient to prevent
pressure drop during the flushing operation.

Design data:

» fuel oil 240 or 380 cSt/50°C

* operating temp, 0..160°C

+ preheating from 180 ¢St/50°C

* flow sea technical data

* operating pressure 10 bar

* lest pressure fuel side 20 bar
heating jacket 10 bar

* fineness Back lushing filter:

90 “% separation above
20 microns (mesh size max.

: 35 microns)
Insert filter:

60 % separation above
15 micrans with one through
fiow
* maximum recommended pressure drop for normal

filters at 14 cSt

clean filter 0.2 bar

dirty fllter 0.8 bar

alarm 1.5 bar
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Viscosimeter (10)

The control of the preheater should necessarily be
based on the viscosity. Thus, a viscosimeter should
always be insltalled when heavy fuel is used,

The viscosimeter should be of a design which resists
Jressure peaks caused by the diesel engine injection
pumps.

Design data:

® Vviscosity range

{in injection pumps) 10...14 cSt
+ operating temperalure 150*C
* operating pressure (min) 40 bar

Built-on feed pump (11)

The built-on feed pump is of the screw type and electri-
cally driven. The pump is equipped with a safety valve
Technical data:

+ pump capacity; see technical dala

# operating pressure, max. 10 bar
* operating temperature 150°C
* alectric motor
50 Hz 60 Hz
4._..8R22 1.0kW 1.2kW

12V2216V221.5kW  1.TKW

A non-return by-pass valve is mounted across the
pump. The opening pressure of this valve is 0,2 bar.

Fine filter (12)

Each engine is equipped with a paper cariridge line fil-
ter of duplex type.

Fineness: 80 % separation above 15 microns with one
throughflow.

Pressure control valve (13)

The pressure control valve is installed in the outlet
pipe of each engine.

* setpoint  Bbar (pressure before engine 9 bar)

Overflow valve (14)
For single engine installations the external overflow

valve can be substituted by a manually operated shut-
off valve.

Design data:

* set point 3 bar
* pressureclass NP 40
% operating temperatura 150*C

The valve should have a flow range which provides a

pressure as constant as posasible in all operating con-
ditions.

Leak fuel tank, clean fuel (15)

Clean leak fuel draining from the injection pumps can,
it desired, be reused withoul repeated treatment. The
fuel should then be drained to a separate leak fuel
tank and, from there, be pumped to the day tank. Alter-
natively, the clean leak fuel lank can be dralned to
another tank for clean fuel, e.g. the bunker tank, the
overflow tank atc.

The pipes from the engine to the drain tank shouid be
arranged continuously sloping and should be provi-
ded with heating and insulation.

Leak fuel tank, dirty fuel (16)

Mormally no fuel is leaking out of the dirty system du-
ring operation. Fuel is drained only in case of a pos-
sible leakage or similar,

The pipes to the sludge tank should, if possibls, be
drawn along the pipes for clean fuel in order to achie-
ve heating, and be insulated.
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Viscosimeter (10)

The control of the preheater should necessarily be
based on the viscosity. Thus, a viscosimeter should
always be insltalled when heavy fuel is used,

The viscosimeter should be of a design which resists
Jressure peaks caused by the diesel engine injection
pumps.

Design data:

® Vviscosity range

{in injection pumps) 10...14 cSt
+ operating temperalure 150*C
* operating pressure (min) 40 bar

Built-on feed pump (11)

The built-on feed pump is of the screw type and electri-
cally driven. The pump is equipped with a safety valve
Technical data:

+ pump capacity; see technical dala

# operating pressure, max. 10 bar
* operating temperature 150°C
* alectric motor
50 Hz 60 Hz
4._..8R22 1.0kW 1.2kW

12V2216V221.5kW  1.TKW

A non-return by-pass valve is mounted across the
pump. The opening pressure of this valve is 0,2 bar.

Fine filter (12)

Each engine is equipped with a paper cariridge line fil-
ter of duplex type.

Fineness: 80 % separation above 15 microns with one
throughflow.

Pressure control valve (13)

The pressure control valve is installed in the outlet
pipe of each engine.

* setpoint  Bbar (pressure before engine 9 bar)

Overflow valve (14)
For single engine installations the external overflow

valve can be substituted by a manually operated shut-
off valve.

Design data:

* set point 3 bar
* pressureclass NP 40
% operating temperatura 150*C

The valve should have a flow range which provides a

pressure as constant as posasible in all operating con-
ditions.

Leak fuel tank, clean fuel (15)

Clean leak fuel draining from the injection pumps can,
it desired, be reused withoul repeated treatment. The
fuel should then be drained to a separate leak fuel
tank and, from there, be pumped to the day tank. Alter-
natively, the clean leak fuel lank can be dralned to
another tank for clean fuel, e.g. the bunker tank, the
overflow tank atc.

The pipes from the engine to the drain tank shouid be
arranged continuously sloping and should be provi-
ded with heating and insulation.

Leak fuel tank, dirty fuel (16)

Mormally no fuel is leaking out of the dirty system du-
ring operation. Fuel is drained only in case of a pos-
sible leakage or similar,

The pipes to the sludge tank should, if possibls, be
drawn along the pipes for clean fuel in order to achie-
ve heating, and be insulated.
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FUEL FEED DIAGRAM 1V69E343

|

System componenis

n
oz
03
04
05
06
o7
08
09
10

Day tank heavy fuel

Day tank dieseal fuel
De-aeration pipe
Change-over valve

Fuel consumption meter
Suction filter

Feed pump

Preheater

Automatically cleaned fine filter
Viscosimeter

Built-on feed pump

Fine filter

Pressure control valve
Overflow valve

Leak fuel tank, clean fuel
Leak fuel tank, dirty fuel

WBIE343

Pipe connections, engine

A Fuel inlet

B Fuel outlet

C  Leak fuel drainage, clean fuel
D Leak fuel drainage, dirty fuel

Pipe dimensions

Engine A B C
4. 16v22 NS25 MNS25 NS15

MNE15
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FUEL FEED DIAGRAM 1V69E344

System components

01
02
03
04
05
06
oy
08
o9
10
11
12
13
14
15
16

Day tank heavy fuel

Day tank diesel fuel
De-aeration pipe
Change-over valve

Fuel consumption meter
Suction filter

Feed pump

Preheater

Automatically cleaned fine filter
Viscosimeter

Built-on feed pump

Fine filter

Pressure control valve
Overflow valve

Leak fuel tank, clean fuel
Leak fuel tank, dirty fuel

=t e |

Pipe connections, engine

A Fuel iniet

B Fuel outlet

C Leak fuel drainage, clean fuel
D Leak fuel drainage, dirty fuel

Pipe dimensions

Engine A B c D
4..16v22 NS25 NS525 NS15 NS15

i IVE9E34L4
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FUEL FEED DIAGRAM 1V69E345

01 05

System components

01 Day tank heavy fuel

02 Day tank diesel fuel

03 De-aeration pipe

04 Change-over valve

05 Fuel consumption meter
08 Suction filter

07 Feed pump

08 Preheater

08 Automatically cleaned fine filter
10 Viscosimeter

11 Bullt-on feed pump

12  Fine filter

13  Pressure control valve

14 Overflow valve

15 Leak fuel tank, clean fuel
16 Leak fuel tank, dirty fuel

1VB9E3 LS

Pipe connections, engine

A Fuelinlet

B Fuel outlet

C Leak fuel drainage, clean fuel
D Leak fuel drainage, dirty fuel

Pipe dimensions

Engine A B C D
4..16v22 NS25 NS25 NS15 NS15
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Fuel feed unit FUEL FEED UNIT 1V60L141
When necessary a complete assembled fuel feed unit Pipe connections
can be supplied as an option.
Description: A Fuel from de-aeration pipe
The unit Is equipped with two pumps one for opera- B Fuel toengine
tion and one for stand-by. C Steaminlel
The stand-by pump starts automatically when fuel D Condensate outlet
pressure goes below a certain value, The unit is nor- E Drain
mally equipped with two heaters, one lor operation
and the other as a spare.
The change over to the spare heater has to be done
manually. In addition to the viscosity control of the
heaters a thermostatic control is provided for emer- —
gency. 1V60L 241 l_ ,
All heavy fuel pipes are insulated, when the unit is
specilied for 240 cS1/50°C or higher viscosity fuel, and
also heated, The unit is built on a steel frame which E_ [
can easlly be fixed to the ship's structure, |:
Whan Installing the unit only the power supply, group —fi o
alarm, fual pipes, steam (if used) and alr pipes have o gl
be connecled. The unit consists ol the following parts: e
— two fuel feed pumps of the screw type with electri-
cal motors and built-in safety valves
— two strainers
— two electrical, steam or thermal oil heaters, fi
complete i |
— one aulomatic fuel filter with by-pass filter =] Rl @
— one viscosimeter comprising 24 f s1 1
— pneumatic difference pressure transmitter YAy B
— pneumatic Pl regulator [B¥ [C¥ {EY

— air pressure reducing unit 7/2 bar
— one healer control cabinet or
— one steam or thermal oil control valve
for heater
— one thermostat for emergency control
ol heaters
— ona control cabinet for pumps and viscosimater
— microswitches for the followlng alarms
— low fugl oil pressure
— high tilter pressure drop
— highllow viscosity
— one sel of thermometers and pressure gauges

For the capacity of pumps and healers, see the fuel
leed syslem.

Weight 1200.1700kg
|
E@# = I P

1800-2200

e
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NOZZLE TEMPERATURE CONTROL SYSTEM
GENERAL

In order to make it possible to control the temperature
of the injection nozzles, they are of the through-flown
type. The cooling medium to be used is lubricating oil,
advisably of the same type as that used in the engine
lubricating oil system, i.e. an oll of the viscosity class
SAE 30 or SAE 40,

When starting on heavy fuel the nozzles should be
preheated to operating temperature to facilitate the
starting. The nozzle temperature control medium
should always circulate during operation, even when
operating on diesel fueal,

In case the engine is intended for operation exclusive-
ly on distillate fuel or max. 30 cSU/50°C fuel viscosi-
ty, no nozzle temperature control system is installed.
Mormal interval between changes of oil is 8000 h.,

Engine internal nozzle temperature control system
System conponents

The oil flow is evenly distributed to all injection val-
vas. The system comprises the following components
bullt on the engine:

— strainerininlet pipe

— piping to the nozzles

NOZZLE TEMPERATURE CONTROL DIAGRAM 4VBSE336

BITTTY:

QL PP P

n~ 7

DESIGN OF EXTERMAL NOZZLE TEMPERATURE
CONTROL SYSTEM

The normal system maintains the oil temperature
constant. In multi-engine installation, it is recommen-
ded to connect max. three engines in parallel to the
same circulating sstem. The pipes In the system
should be properly insulated.

System components

Oil tank (01)

The size of the il tank should be 100...300 I. The tank
is to be provided with venting, overflow and an arrange-
ment for inspection of oil level, A tank with built-in
heating and cooling colls is not recommended. In case

System componeants

01. Strainer
02. Injection valve

Pipe connections

A. Nozzle temperature confrol oil inlet
B. Nozzle temperature control ol outlet

the tank is placed In cold spaces or the operating con-
ditions are cold, the tank as well as the pipes should
be insulated. If the operating conditions are warm
{+ 45°C) the tank can be completely or partly uninsu-
lated.

Suction filter (02)

A suction filter is Installed to protect the circulating
pumps. The filter can be a duplex [ilter with change-
over valves, or two separate simplex filters. The

design of the filter should be such that alr suction
cannot ooccur.

Design data:
#* fineness 0.5 mm
* temperature 160°C

* pressure class NP 16
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Circulating pump (03)

The circulating pump can be a gear pump or a screw
pump. The pump should be designed for continuous
operation.

Design data:
* pump capacity sea technical dala
* working pressure 4 bar
* lemperature 150°C
* viscosity, max. (fordimensioning ol
electric motor) 500 cSt
Preheater (04)

The prehealer can be a steam or eleciric heater, The
heater should be controlled by a thermostat to keep
thi inlet oll temperature constant.

The thermostat should be set to 130 *5°C to main-
tain the temperature after the heater constant at all
operating condltions.

The heater surface temperature must not be too high,
otherwise there is risk of coking of the oil.

Design data:

+ healer capacity 2x6 KW
* pressure class NP 186
Disc-type filter (05)

The disc-type filter is installed in the engine inlet pipe.
The fineness is 0.1 mm and the filter is cleaned by tur-
ning the handle.

NOZZLE TEMPERATURE CONTROL SYSTEM 1V69E346

Nozzle temperature control unit

When necessary a complele assembled nozzle tempe-

rature control unit can be supplled as an option,

When installing the unit anly the power supply, group

alarm and two pipes have 1o be connected. The unit

consists of the following parts:

— two circulating pumps of screw type with built-in
safety valves and electric motors

— two strainers

— two electrical heaters. 2 x 6 kW

— one circulating tank, capacity 250 |

— one set of manomelers and thermometers

— one contral cabinel for control ol heaters and

pumps
— mircoswitches for the lollowing alarm functions:
— low oll level

— high oil temperalure
— low oll temperature
— low oil pressure

1VB9E 346

System components

01 Oil tank

02 Suction filter

03 Circulating pump
04 Preheater

05 Disc-type filter

Pipe connections

A Ol inlat
B Oil outlet

Pipe dimensions

Engine A B
4..16vV22 NS15 N515
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For the capacity ol pumps and motors, see technical
data below.
Size S50 Hz 60 Hz
Number of| Pump Electric Number of | Pump Electric
cylinders | capacity |motor kW | cylinders |capacity | motor kW
Ith Ih
1 4..14 540 0.55 4..20 B40 0.65
2 16...30 1560 1.0 2248 2100 1.2
3 32..48 2840 1.4

NOZZLE TEMPERATURE CONTROL UNIT 2V60L242

g &
Sy

1420

Pipe conneclions:

Qil inlet

il outlet

Drain from tank

Drain fram unit

Drain from electric heater
Oil filling

MmO Oom>

Weight dry 360 kg

N525
NS25
R1in
R1in
R1/2In

wet 540 kg

2V60L242
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LUBRICATING OIL SYSTEM

GENERAL
The |ubricating oll gualities approved and recommen-

ded for the diesel engine Wéirtsila Vasa 22 appear
from the section general data and outputs.

LUBRICATING OIL DIAGRAM 4V69E337

ENGINE INTERNAL LUBRICATING OIL SYSTEM

Depending on the type of engine andior application
the lubricating oil system bullt on the enging can vary
somewhat in design.

The normal system for the Vasa 22 is a circulating
system, including wet sump (auxiliary engines), built
on the engine. In main engines designed for heavy fuel
operation, dry sump is standard.

09 |

R

A
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i
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01 06
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System components

01. Lubricating oil main pump

02. Pralubricating oil pump

03. Centrifugal filter

04. Fine filter

05. Mon-return valve

06. Pressure regulating valve

07. Shut-off valves, only when stand-by pump is instal-
led

08. Thermostat valve
09. Oil cooler
10. Shut-off valves, on auxiliary engines, only

Pipe connections

A Connection to separator (optional)

B. Suction ta stand-by pump (optional)

C. Discharge from stand-by pump (optional)
D. Draining of lubricating oll sump
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DESIGN OF EXTERNAL LUBRICATING OIL SYSTEM

Each engine should have a separate lubricating oil
system of its own. Main engines operating on heavy
fuel should have continuous centrifuging of the lubri-
cating oil, either according to the bypass or batch prin-
ciples. Auxiliary engines with wel sump can have
intermittent separation, with separation of a stopped
engine. Alternatively, the used oil can be drained to a
tank, from where it is separated to a storage tank for
used oil.

Lubricating oil pump (01)

The direct driven lubricating oil pump is of the gear
type. The pump is dimensioned to provide sufficient
flow even at low speeds and is equipped with an over-
flow valve which is controlled from the oil inlet pipe.

It necessary, the engine is provided with plpe connec-
tions for a separate, motor driven stand-by pump.
Concerning flow rates and pressures, see technical
data.

The suction height for the pump should not excesd 5 m.

Prelubricating pump (02)

The prelubricating pump Is a motor driven screw

pump equipped with an overflow valve.

The pump is used for:

1. filling of the diesel engine lubricating oil system
before starting, e.g. when the engine has been out
of operation for a long time

2. continuous prelubrication of a stopped diesel engi-
ne through which heated fuel Is circulating

4. confinuous prelubrication of stopped diesel engine
in a multi-engine installation always when one of
the engines is running

4. providing additional capacity to the direct driven
lubricating oll pump in certain installations where
the diesel engine speed drops below a certain
value. In these cases, the pump should start and
stop automatically on signals from the speed mea.
suring system

Corcerning flows and pressures, see technical data.

The suction height for the built-on prelubricating

pump should not exceed 3.5 m.

Motors for the prefubricating pump

50 Hz 60 Hz
4..BR22 1.5 kW 1.7 kW
12V22, 16V22 2.2 kW 2.3 kW

Lubricating pump, stand-by (03)

The stand-by lubricating oil pump can be of the gear or
screw type and should be provided with an overflow
valve.

Design data:

+* capacity see technical data

* operating pressure, max. 8 bar

* operating temperature, max. 100°C

Separator (04)

The separator should be dimensioned for continuous
centrifuging. Each separate |ubricating oil system
should have a separator of its own. Auxiliary engines
can normally have a common separator. In installa-
tions with four or more auxiliary engines two separa-
tors should be installed.
The separator system must not be designed for water
mixing when centrifuging.
Design data;
# flow through the separator
in relation to rated capacity 20...25 %
# number of through-flows
of the entire oil volume
per 24 h 4.5
* centrifuging temperature 80..85°C
* system oll volume see tachnical
data and lube
oil tank

Recommended rated capacities for lubricating oil
separators. The capacities apply for one engine.

Engine Main engine Auxiliary engine
type separate lube wet sump Ifh
oil tank I/h
4R22 830 250
6R22 1250 380
BR22 1670 480
12vaz 2500 570
1622 3300 750

The capacities apply for automatically cleaned sepa-
rators, For manually cleaned separators the capaci-
ties should be increased with 20 %,

Separator pump (05)

The separator pump can be direct driven by the sepa-
rator or separately driven by a motor. The flow should
be adapted to achieve the above mentioned optimal
capacity,

Preheater (D6)

The preheater can be a steam or an electric heater.

The surface temperature of the heater must not be too

high in order to avoid coking of the oil,

Design data:

* In main engines when centrifuging during opera-
tion, the heater should be dimensioned for this
operating condition. The temperaturs in the sepa-
rate system oil tank in the ship’s bottom is nor-
mally 85...75°C.

* In auxiliary engines when centrifuging the engine
being stopped, the heater should be dimensioned
large enough to allow centrifuging at optimal rate
of the separator withaut heat supply froam the die-
sel engine.
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Lubricating oil storage tank (07)

In engines with wet sump system, the lubricating oil
can be filled Into the engine, by using a hand oll can,
through the separator pipe. The system should be
arranged so that it is possible to measure the filled oil
yolume.

Sludge tank (08)

Valve system (03)

In auxiliary engines with wet sump operation and a
commaon separator, the standard engine is delivered
with interconnected valves to pravent errongous ope-
ration.

Automatic filter (11)
In order to extend the operating time of the cartrid-
ges of the built-on lubricating oil filter, on request, an
automatic fllter can be fitted in series with the cartrig-
ge type filter.
Design data:
* lubricating oil viscosity SAE 30 (SAE 40)
aperating pressure, max. 8 bar
test pressure, min. 12 bar
operating temperature, max. 100°C
fineness 90 % separation
above 20 microns
(absolute mesh)
width max. 35 microns)

* ¥ % %

+ recommended pressure
drop for normal filters dirty filter 1.0 bar

alarm 1.5 bar

Suction strainer (12)

If necessary, a suction strainer completed by magne-
tic bars can be fitted in the suction pipe to protect the
lubricating oil pump.

The suction strainer as well as the suction pipe dia-
meter should be amply dimensioned to minimize the
flow loss. The suction strainer should always be pro-
vided with alarm for high differential pressure.

* fineness 0.5..1.0mm

System oil tank (separate) (13}

The engine dry sump is drained at both ends. The pipe
cannection between the sump and the system oil tank
should be arranged flexible enough to prevent damage
due to thermal expansion.

Recommendation for the design of the tank given in
the drawing of the engine room arrangement. The tank
musl not be placed so that the oll is cooled so much
that the recommended lubricating oil temperature
cannot be obtained.
Design data:

* oll volume

* tank filling

1.2..1.51 kW
75..80 %

Lubricating oil cooler (14)

The lubricating oil cooler, narmally mounted on all en-
gines, is of the tube type with a direct acting, built-on
thermostat valve.

Thermostat valve (15)
A termostat valve of the direct acting type is normally
insialled in all engines.
Design data:
* inlet oil temperature to
be kept constant, set point i e
* operating pressura, max. 8 bar

Lubricating oil fine filter (16)

The lubricating oil fine filter is a duplex filter with
changeable cartridges of paper.

The filter is dimensioned for an operating time of
2000..3000 h per cartridge when running on heavy
fuel.

* fineness 60 % separation above

15 microns at one through-
flow

Centrifugal filter (17)

In addition to the full-flow filter the engine is equipped
with centrifugal filters in by-pass.

* capacity per filter 1.1 m%h

4+ filtering properties down to 1 micron
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LUBRICATING OIL SYSTEM 1V69E347

System components

01 Lubricating oil pump, direct driven

02 Prelubricating oil pump, electrically driven

03 Lubricating oil pump, stand-by,
electrically driven (if installed)

04 Lubricating oil separator

05 Separator pump

06 Preheater

08 Sludge tank

11 Automatic filter (if installed)

12  Suction strainer

13 System oil tank

14 Qil cooler

15 Tharmostat valve

1VBOE347

16 Fine filter

Pipe connections

A
B
c
D

Lubricating oil suction pipe, main pump
Lubricating oil suction pipe, prelubricating pump
Lubricating oil inlet from stand-by pump
Lubricating oil drainage system oil tank, 2 pcs

Pipe dimensions

Engine A B C D
4..BR22 NSB5 NS40 NS50  2xNS100
12V22,16V22 NSBO NS40 NSB5 2xNS125
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LUBRICATING OIL SYSTEM 1V69E348

A
o\

/

1V69E 348

System componenis

01 Lubricating cil pump, direct driven

02 Prelubricating oil pump, electrically driven

04 Lubricating oil separator

05 Separator pump

06 Preheater

07 Lubricaling oll storage lank
08 Sludge tank

08 Valve system

10 Flexible pipe connection {if installed)

18 Renovating tank

Pipe connections

A Lubricating oll suction pipe to separator
B Lubricating oll return from separator

Pipe dimensions
Engine A B
4..BR22 NS§32 NE32

12V22,16V22 NS50 NS850
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COOLING WATER SYSTEM

GENERAL

The Vasa 22 is normally equipped with a load depen-
dent cooling water system.

The low temperature system, i.e. the charge air and oil
cooling system, and the high temperature system, i.e.
the jacket water system, are interconnecled. Due to
this the engine should be cooled with fresh water, the
pH-value and hardness of which should be within nor-
mal values, The chlorine and sulphale contenls
should be as low as possible. To prevenl rust forming
in the cooling water system, a corrosion inhibitor
should be added to the system according lo the in-
structions In the instruction manual.

The cooling water pipes of the engine are made of
sleal.

To allow start on heavy fuel, the angine cooling water
aystem, both the LT and the HT system, should be pre-
heated to a temperature as near the operating tempe-
rature as possible, or min. 60°C. Englines n which full
load is applled immediately after start should also be
preheated belore start, also when running on Marine
Diesel OIl.

ENGINE INTERNAL COOLING WATER SYSTEM

Irrespective of the engine cylinder number andior

application type the internal buill-on cooling water

system design is similar. Each engine is as slandard

provided with the following built-on equipment:

— circulating pump and non-return valve for the low
temperature circuit

— thermostatic valve for the low temperature clroult

— charge air cooler

— lubricating cil cooler

— circulating pump and non-return valve for the high
temperature clrcuit

— tharmostatic valve for the high temperature circuit

On request the engine can be equipped with connec-
tions for separately mounted stand-by cooling water
pumps and a fresh water destiller,

The charge air cooler and the lubricating oll cooler are
as standard dimensioned for an Inlet cooling watar
temperature of 38°C,

Both the low temperature and the high temperature
circuits are provided wilh their own thermostat valve
for a load dependent temperature control of the coo-

ling water.

The set points of the tharmostal valves are automati-
cally adjusted when the load of the engine changes.
When the load decreases the set point increases and
vice versa. At normal high load operation the set point
of the low temperature circuit inlet is 38°C and the
high temperature circult outlet 78*C, At idling, the set
point of the low temperature circult is abt. 75°C and of
the high temperature circult abt, 105°C. This requires
a static pressure of abt. 2.0 bar, which means that the
expansion tank must be of the closed type, For certain
auxillary engines the higher set point for the high tem-
perature circuit can be 95°C, which makes it possible
to use a normal apen expanslon tank,

The outlets from the low temperalure and high tempe-
rature circuits are Interconnecled and the mixed water
is cooled in a fresh water cooler.

For engines specified for burning solely Marine Diesel
Fuel or intermediate fuel with the maximum viscosity
of 30 cSt/50°C (250 sec.r/100"F) the load dependent
cooling water system can be omitted. The following

paragraph applies to the planning of the external sys-
tems for these engines.
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COOLING WATER DIAGRAM 4VE9E339
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System components

01. H.T. cooling water pump
02, L.T. cooling water pump
03. Non-raturn valve

04, Turbocharger

05. Charge air cooler

06. Lubricating oil cooler
07. H.T. ihermostat valve
08, L.T. thermostat valve

Pipe connections

A. Cooling water inlel

B. Cooling water outlet

C. Cooling water expansion

E. Stand-by pump, suction

F Stand-by pump, discharge

G. Preheating inlet ( 2 connections)
H. Preheating outlet

| H.T. coaling water, air venting
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CONVENTIONAL TYPE COOLING WATER SYSTEM
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System components Pipe connections

01. H.T. Cooling water pump (optional) A. LT.Cooling water inlet

02. L.T. Cooling water pump (optional) B. L.T. Cooling water outlet

93. Non-return valve (optional) C. H.T. Cooling water inlet

04. Turbocharger D. H.T. Cooling water outlel

05. Charge air cooler E. Preheating inlet

06. Lubricating oil cooler F. Connection for stand-by pump
G. Connection tor stand-by pump
L

Cooling water air venting
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DIMENSIONING OF THE EXTERNAL COOLING WATER Design data:

CIRCUIT

The pipe dimensions in the cooling water system
should be determined according to the following ma-
=zimum water velocities:

fresh water, pressure pipa 30mis
fresh water, suction pipe 3.0mis
sea water, pressure side 25mis
sea water, suction side 1.5 mis

The fresh water pipes should be designed to minimize
the flow resistance as much as possible. The smaller
the pressure drop in the pipes the bigger pressure
drop can be used for the cooler,

Circulating pump, direct driven, high temperature cir-
cuit (01}

The direct driven cooling water pump Is of the centri-
fugal type and is driven by the engine crankshaft
through gear transmission.

On request, outlet and Inlet connections for a separa-
te stand-by pump can be provided as wel| as a shut-ofi
valve on the suction side of the bullt-on pump,

Material

__ housing; cast iron or bronze
__ impellar: cast iron or bronze
__ shaft: stainless stesl

__ saaling: mechanical

Concerning capacity, see technical data.

Circulating pump, direct driven, low temperature cir-
cuit(02)
Sea(01)

Stand-by circulating water pumps, LT and HT circuit
{03, 04)

The pumps normally to be of the centrifugal type and
driven by en electric motor, Concerning capacity, see
lechnical data. The delivery head of the pumps should
be increased with the actual flow resistance in the
external pipes and valves.

Sea water pump {05)

The sea water pumps have to be electrically driven,
The capacity of the pumps are determined by the type
of coolers used and the heat to be dissipated.

Lubricating oil cooler (06)
The lubricating oil cooler is of the tube type, intended
to be cooled by fresh water and connected in series
with the charge air cooler.

Material (tube type cooler):

* tube CuNIi3oFe or CuZn204l
# tube plate CuNi30Fe or CuZnad
+ waler box Rg 10

See technical data.

Charge air cooler (07)

The charge air cooler built on the engine — one for the
in-line engine and two for the V-engine — is of the in-
sert type with rermovable cooler inserts.

Material

* tubes CuNIi30Fe or CuNi10Fe
* tube plates CuZndd or steel
* water box Rg 7 or GG25

Design data:
See technical data

Fresh water central cooler (08)

The fresh water cooler can be of either tube or plate
type. Due to smaller dimensions of the plate coolar,
this type is normally used. The fresh water cooler can
be common for several engines, also one independent
cooler per enging is used.

Design data:
Fresh water flow: see technical data
Prassure drop on fresh water side:
max. 0.6 bar,
If the flow rasistance in the external pipes is high it
should be observed when designing the cooler.
Sea water flow; according to cooler manufacturer.
Narmally 1.2...1.5 % the fresh water llow

Prassure drop on seawater side:
according to cooler manufacturer,
Mormally 0.8...1.4 bar
Fresh water temperature after cooler (before engine):
max 38°C. Heal to be dissipated: see technical data
Safety margin to be added: 15 % + margin
for fouling

Separate fresh water coolers can be supplied as option.

Thermostat valve, high temperature circuit (09) and
low temperature circuit (10)

The coaling water thermostat valves fitted on the en-
gine are of the direct acting type. The valves have two
different built-in temperature sensing elements, one
for normal high load operation and one for low load
operation. The selection of element in operation is
done automatically according to the charge air pres-
sure.

Set values of the thermostat valves:
HT circuit:
LT circuit:

78°CH05°C

38°CIT5°C
The thermostat valve for high temperature circult |s
arranged to control the outlet temperature of the wa-
ter and the valve for the low temperature circuit to
control the inlet temperature to the pump.
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CENTRAL COOLER, MAIN DIMENSIONS 1VTFO1
3 . ; 900 RPM
The coolers are of the type with titanium plates, the AR R S = M
R 13 ¥ A S I r oW oW ap
thickness of which is 0.6 mm, and with nitrite gaskets. nst Uik T pME s
1x4R22 1 22 28 11 1085 108 BTG
2x4R22 1 A4 55 10 1085 202 BTS
Jx4R22 1 B8 K| g 1460 318 1250
1xBR22 1 34 41 10 1085 159 B7S
2x6R22 i) [t Fi' ) 9 1460 318 1250
JxBER22 1 102 133 10 1460 498 1260
F D 1xBR22 1 39 52 12 1085 181 B7S
2xBR22 1 Ta 100 11 1460 361 1250
dxBR22 2 117 160 12 1450 338 1348
: 1012V 68 78 g 1460 318 1250
5S4 51 2x12v2 2 136 180 13 1450 348 1348
1x16V22 1 7 00 11 1480 361 1250
L A 2016Y22 2 154 220 13 2050 43 1o48
52, 1000
ﬁé insL Cooler FW llow SW flow SWaop C ] M
" 1 d size. mi%h mih  mwe
' g E 1x4R22 1 24 30 11 1085 116 875
. 2x4R22 1 48 58 10 1085 224 875
AdR22 1 12 B8 L: ] 1460 348 1250
16R22 1 38 47 3 1085 181 875
2EA22 1 76 88 3 1460 346 1250
IBA2Z 1 14 121 B 1835 541 1625
E 1xBR22 1 48 58 10 1085 224 B75
-3 = 2xBR22 1 o4 110 g 1480 447 1250
| JxBR22 2 144 200 14 1450 364 1348
IE = ix12vzz 1 s BB g 1460 346 1250
2 2x12v2e 2 150 210 13 1450 388 1348
L x16V22 1 86 112 11 1460 397 1250
M | 216V22 2 172 240 12 2050 492 1048
Connection type 1200 RPM
Cooler FW flow SW flow SWop C D M
size m%h meth mwc
WLTF DI xaR22 1 24 31 8 1085 138 B75
2x4R22 1 58 B8 g 1085 267 B75
Ix4R22 1 B7 110 il 1460 397 1250
1x6R22 1 45 50 8 1085 210 875
2x6RZ2 1 an 110 8 1460 447 1250
IxGR22 2 135 180 13 7450 348 1348
1xBR22 1 58 68 3 1085 267 875
2xBR22 1 118 128 B 1835 548 1625
AxBR22 2 174 240 14 2050 4582 2050
AxBR22 2 174 240 14 2050 4892 1848
ixi2vez 1 a0 110 B 1460 447 1250
2x12v22 2 180 260 15 2060 436 1948
1%16v22 1 105 128 10 1460 498 1250
2x16vz2e 2 210 300 14 2050 572 1948
Cooler size A B E F G H | K L M 0 =
1 1265 520 945 230 200 100 180 55 M16 390 160 28
2 1865 720 1315 350 265 150 240 65 M20 560 240 40
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JACKET WATER COOLER AND THERMOSTAT VALVE
IN-LINE ENGINES
Engine A B c D E F
4R22 1170 BOD 185 118 55 170
6R22 1128 BOB 165 142 55 170
8R22 1328 1007 165 142 55 170
_ B NS 65
04
o ]_ |
o b |
= q_:}_ == gi_
A | 285
VEE-ENGINES
Engine A B Cc D E F
12v22 1513 1100 196 185 78 255
16v22 1513 1100 196 185 78 255
217
B G
: 0L 03 ¥ 34
ﬂ [ 1 o _..‘m ]
i - B
| P05 :
| VS
0 A P ]
01 Seawaterinlet
02 Seawater outlet
03 Jacket water from engine
04 Jacket water to engine
A From engine all. to engine
B By-pass
C Tocooleralt. from cooler
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CENTRAL COOLER, MAIN DIMENSIONS 1VTFO1
b e 900 RPM
The coolers are of the type with titanium plates, the e P B o B e T = i
: HEsg 3 y er oW oW op
thickness of which is 0.6 mm, and with nitrite gaskets. Inst e e BT s
1x4R22 1 22 29 11 1085 1089 BTS
2x4R22 1 44 b5 10 1085 202 B7S
dx4R22 1 68 e 9 1460 318 1250
IxBR22 1 a4 41 10 1085 159 B7S
2x6R22 1 it 9 ] 1460 318 1250
JxGR22 f 102 133 10 1460 498 1250
F D 1xBR22 1 38 52 12 1085 181 BTS
2xBR22 1 Ta 100 i1 1460 361 1250
dxBR22 2 117 160 12 1450 338 1348
ixi12v2z 68 7 ] 1460 318 1250
SL Si Hipyzz 2 136 180 13 1450 348 1348
1x18V22 1 77 100 11 1460 381 1250
T @ Z0BV22 2 154 0 220 13 20A0 436 104
1000
int Cooler FW llow SW flow SWop C ¥] M
¢ il : i slza  mih mh W
]
B C ix4R22 1 24 30 11 1085 116 B7S
* ! . 2x4R22 1 48 58 10 1085 224 875
n4R22 1 T2 B8 9 1460 346 1250
1x6R22 1 38 47 3 1085 181 875
2EAZ2 1 76 88 3 1460 346 1250
IBA22 1 14 121 8 1835 541 1625
P 1xBR22 1 48 58 10 1085 234 B75
T 258R22 1 96 110 9 1460 447 1250
IxBR22 2 144 200 14 1450 364 1348
=3 ixi2vez 1 75 2] g9 1460 348 1250
2x12v2z2 2 150 210 13 1450 383 1348
1xi6v2z2 1 a6 112 1 1460 387 1250
M | 2xi6vaz2 2 172 240 12 2050 492 1048
1200 RPM
Cooler FW flow SW flow SWop C D M
siza  m%h m*h mwe
WWLTEO ix4R22 1 2 Y B 1085 138 875
2xdR22 1 58 B8 g 1085 267 B?5
axdR22 1 &7 110 8 1460 387 1250
126R22 1 45 50 8 1085 210 875
2x6RZ2 1 a0 110 8 1460 447 1250
IxGR22 2 135 180 13 1450 348 1348
1xBR22 1 58 6B 9 1085 267 a7h
2xBR22 1 116 128 B 1835 548 1625
IxBR22 2 174 240 14 2050 492 2050
IxBR22 2 174 240 14 2060 482 1848
wiavez 1 a0 110 ] 1460 447 1250
2x12v22 2 180 260 15 2050 438 1948
1x16v22 1 105 128 10 1460 4898 1250
2x1evzz 2 210 300 14 2050 572 1948
Coolersize A B E F G H | K L N 0 =
1 1265 520 945 230 200 100 180 55 M16 390 160 28
2 1965 720 1315 350 265 150 240 65 M20 560 240 40
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JACKET WATER COOLER AND THERMOSTAT VALVE
IN-LINE ENGINES
Engine A B C D E F
4R22 1110 800 165 118 55 170
G6R22 1128 B08 165 142 55 170
BR22 1328 1007 165 142 55 170
B c NS 65

4 0L = U]T.‘

.
-+ 01 = E"_
02 = [
B |
| A 225 |
VEE-ENGINES
Engine A B C D E F
12v22 1513 1100 196 185 78 255
16vV22 1512 1100 196 185 78 2565
217
8 C 1
Ao 03 Y v
} '- i ; 0 '
/FR' 18] “ . _*_1 !
g — ! —p — e | >
| _ Rl .!
} (=
Lo | A é

01 Sea water inlet

02 Seawateroutlet

03 Jacket water from engine
04 Jacket water lo engine

A  Fromengine all. to engine
B By-pass
C  Tocooler alt. lrom cooler




Due o the increased temperatures of the high lempe-
rature cooling water at low load the static pressure
obtained from the expansion tank should be within
1.5...2.5 bar. In smailer ships the expansion tanks have
to be the closed type. For certain auxiliary engines a
slatic pressure of min. 0.7 bar can be accepted.
* Volume: min. 10 % of the system water volume,
however, min. 100 litres
Concerning engine water volumes, see technical
data.

The tank should be equipped so that it |s possible to
dose water treatment agents.

The vent pipe of each engine should be drawn to the
tank separately, continuosly rising, and so that oxida-
tion of the water cannot occur (the outlet should be
below the water level).

Sea waler filter (12)
* lineness 3.5 mm

Preheating pump (14)

Engines which are started on heavy fuel require pre-
heating of the low temperature and high temperalure
cooling water. Stand-by auxiliary engines should have
preheated cooling water, also if in stand-by on MDF,

Desing data of the pump:

# capacity: 0.5m%hxcyl
#« pressure:  abt. 1bar

Preheater (15)

The enargy required for heating of the cooling water in
the main and auxiliary engines can be taken from a
running engine or a separate source. In both cases a
saeparate circulating pump should be used. With an
aengine with the load dependent cooling water system
there is no risk that the water of a running angine is
cooled below the permissibie value.

If the cooling water systems of the main and auxiliary
engines are separated from each other in other res-
pecls, the energy is recommended to be transmilted
through heat exhangers.

When preheating, the cooling water temperature of
the engines should be kepl as near |he operating
value as possible.

Daesign data:

* preheating temperature: min, 60°C
* required heating power per engine in kKW:

= : WARTSILA VASA 22 a9
WARTSILA [0)]=5 1. PROJECT GUIDE FOR MARINE
APPLICATIONS Issue 1981
Expansion tank (11) P, P,
The expansion tank should compensate for volume 4R22 19 6
changes in the cooling water system, serve as vanting 6R22 26 8
arrangemeant and provide sufficient static pressure on BR22 11 11
the cooling water. 12v22 a6 13
* Prassure from the expansion tank 1622 45 16

P, = heating power required (o raise the engine tem-
perature 40°Cin1.5h

P. = continuous healing power required to keep the
engine temperature 40°C above ambient
temperature

Preheating unil

A complete preheating unit can be supplied as option.
The unit consists of the following parts

— electric heaters (colls)

— circulating pump

— control cabinet for heaters and pump

— safety valve

— one set of thermomaters

Technicaldataforpreheating unit

Size Number of Healer Pump
cylinders capacity kW  capacity m*/h
1 4 [ 3
2 6 ! 3
3 B 12 3
4 12..18 18 B
7] 20..28 27 B
6 30..36 36 a8

For installations with several engines the preheater
unit can be chosen for heating up two engines. The
heat from a running engine can be used and therefore
the power consumption of the heaters will be less
than the nominal capacity.

Circulating pump for recovery of waste heat (16)

An electrically driven circulating pump is necessary to
ensure a (constant) flow through the waste heat
recovery equipment. For a single engine installation,
the pump may be omitted.

Heat exchanger for recovery of waste heat (17)

Design data:
+ flow: according to optimum temperature program
* heal to be dissipated:
Q=KM
k = load factor, see graph below
M = heat to be dissipated at 100 % load,
(see technlcal data)
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* cooling water temperature:
The temperature of the high temperature coo-
ling water out from the engine is 78° at nor-
mal high load operation the corresponding
temperature is 105°C and the flow is very
small.
The thermostat valve should control the coaling water
temperature out from the heat recovery heat exchan-
ger. If the temperature is low enough the water will
flow directly to the suction side of the high tempera-
ture cooling water pump, otherwise to the central
cooler.
Recommended set point: 71°C
With this set point, the total water flow from the high
temparature circuit can be used.
When recovery of the total available amount of heat
energy s not reguired, the thermostat vaive can be
omitted. The water flow out from the high temperatu-
re circuit will depend on the load of the engine and is
approximately 20 % of the nominal flow of the bullt-on
-lzoollng water pumps at full load and 10 % at 55 %
oad.
When the cooling water temperature out from the heat
recavery unil is approximately 45°C the total availab-
le heat energy can be utilized also without the ther-
mostat valve, Then, however, a circulating pump s
necessary, also for single engine installations.

HEAT TO BE DISSIPATED FROM
THE HIGH TEMPERATURE CIRCUIT

Heat io be dissipated

Q=kxM

k = load factor

M = heat to be dissipated at 100 % load
ises technical data)

CONVENTIONAL TYPE COOLING WATER SYSTEM

For engines specitied for burning solely Marine Diesel
Fuel or intermediate fuel with the maximum viscosity
of 30 eSU50°C the load dependent cooling water sys-
tem can be omitted. The following paragraph applies
to the planning of the external systems for these en-
gines.

Charge air cooler (07)

The charge alr coolar built on the engine — one for the
in-line engine and two or the V-engine — is of the
insert type with remavable cooling inserts.

Material:

* tubes CuNi30Fe
* ftube plate CuMNid0Fe
+ water box bronze
Dasign data:
* pressure drop,
water side sea technical data
Jacket water cooler {08)

The jacket water cooler delivered with the engine Is
normally of the tube type, intended to be cooled by
sea waler and connected in series fo the oll and
charge air coolers.

A cooler common for several engines can be used.
However, it is recommendable to connect maximum
two engines to the same cooler.

Material;

* tubes CuNi30Fe
# lube plates CuMNi30Fe
+ water box bronze

Concarning design data, see technical data.

Thermostat valve, jacket water (09)

The jacket water thermostat valve delivered with the
engine is normally of the direct acting type. The valve
is placed so that inlet water temperature is kept
constant.

A common thermostat valve for several engines can
be used provided that the temperatures of all engines
are the same.

Design data:

* temperature (set point): 71°c

When the thermostat valve Is of the direct acting type
and placed far from the engines, It may be necessary
to use a sel point about 5°C higher lo compensate for
heat losses in the pipes.

Thermostat valve, sea water (10)

In ships opearating on old seas, the sea water inlet
temperature to the coolers should be increased by re-
circulation. A thermolstat valve is recommended for
this purpose.

The thermostat valve should be of a very rigid design.
With several engines connected to the same system,
the thermostat valve should contral the inlet tempera-
ture to the engines. Set point: 25°C. For one engine
per system, the thermostat valve can contral either
the outlet temperature after the coolers, set point
3a°C.
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Expansion tank (11)

The expansion tank should compensate for volume

changes in the cooling water system, serve as ven-

ting arrangement and provide sufficient static pressu-

re on the cooling water.

The tank should be equipped so that it is possible to

dose water treatment agents.

The vent pipe of each engine should be drawn to the

tank separately, continuously rising, and so that oxi-

dation of the water cannot occur (the outlet should be

below the water leval).

* height above the
enagine crankshaft
cantre line: min. 5m

max. 15 m

min. 10 % of the

system water volume

however, min.

100 litres.

* volume

Concerning engine water volume, see technical data.

Sea water filter (12)

* Fineness J..5m

Preheating pump (14)

Main engines require preheating of the jacket water
when starting on heavy fuel. Normally, the main engi-
nes should be heated during stoppage in port.
Stand-by auxiliary engines should have preheated
jacket water,

Design data of the pump:

* capacity 0.3 m¥h x eyl.
* pressure ca1bar

PREHEATER UNIT 2V60L243

Al ——T

1

"]
!
|
|

o

Jacket water preheater (15)
The energy required for heating of the jacket water in
main and auxiliary engines can be taken from a run-
ning auxiliary engine or a separate source. In case
heat is recavered from a running engine, the system
should be designed so that the temperature of the
engine concerned is not allowed to drop below a per-
missible value.
If the cooling water systems of the main and auxiliary
engines are separated from each other in other res-
pects, the energy is recommended to be transmitted
through heat exchangers.
When preheating, the cooling water temperature of
the engines should be kept as near the operating
value as passible.
Design data:
* preheating temperature: min,. 50°C
* required heating power

per engine in kW:

P, P,
4R22 10 3
BR22 13 4
aR22 16 B
2vaa 18 7
16v22 23 8

Py = heating power required to raise the engine
temperature 30°Cin1.5h

F. = continuous heating power required to keep
the engine temperature 30°C abave the am-
bient temperature

Fresh water distiller (17)

A fresh water distiller or an equivalent arrangement
must absolutely not be connected to the circuit so
that the inlet water temperature goes belov 70°C .

Type/kW A B C D E

6,9,12
18,27, 36

NS32 NS32 850 300 960
NS50 NS50 850 300 1000

Pipe connections

A Waterinlet to preheater

B Wateroutlet from preheater
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COOLING WATER DIAGRAM 1V69E349

System componenis

01 H.T. Cooling water pump

02 L.T. Cooling water pump

03 H.T.Stand-by pump

04 L.T. Stand-by pump

05 Seawater pump

06 Lubricating oll cooler

07 Charge air cooler

08 Fresh water (central) cooler
09 Thermostal valve H.T. circuit
10 Thermaostat valve L.T. circuit
11 Expansion tank

12 Seawater filter

13 Discharga valve

14 Preheating pump

15 Preheater

Pipe connections, engine

A
B
c
E
E
|

Cooling water inlet
Cooling water cutlel
Cooling water expansion
Stand-by pump suction
Stand-by pump discharge
Cooling water air venting

Pipe dimensions

Engine A B c E F |
4..BR22 MNSBO NSBO NS25 NSBO0 NSBO NS10
12V22, 16V22 NS100 NS100 NS25  NS100 NS100 NS10




WARTSILA VASA 22 53
PROJECT GUIDE FOR MARINE
APPLICATIONS Issue 1981

COOLING WATER DIAGRAM 1VBSE350

TWB9E 350
Sysiem componenis Pipe connections, engine
01 H.T. Cooling water pump A Cooling water, inlet
02 L.T. Cooling water pump B Cooling water, outlet
03 H.T.Stand-by pump C  Cooling water expansion
04 L.T. Stand-by pump G Preheating water inlet (2 connections)
05 Seawater pump H Preheating water outlet
06 Lubricating oil cooler | Cooling water air venting
07 Charge air cooler
08 Fresh water (central) cooler
09 Thermostat valve H.T. circult
10 Thermostat valve L.T. circuit . .
11 Expansion tank Pipe dimensions
12 Sea water filter
13  Discharge valve Engine A 8 c G H I
14  Preheating pump 4..8R22 NSB0  NSBO NS25 NS25 NS25 NS0

15 Preheater 12V22,16V22 NS100 NS100 NS25  NS32  NS32 NS10
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HEAT RECOVERY AND PREHEATING DIAGRAM 1V69E352

16 17
I_! I_I = M ;
8] [
M [Bh
i — s 09
b 07
02
01
10
& IE (B |
15 14
1VBSE352
System components Pipe connections, engine

01 H.T. Cooling water pump

02 L.T.Cooling water pump

068 Lubricating oil coaler

07 Charge air cooler

09 Thermostat valve, H.T. circuit

10 Thermaostat valve, L.T. circuit

14  Preheater pump

15 Preheater

16 Circulating pump for recovery of waste heat
17 Heat exchanger for recovery of waste heat
18 Thermostat valve

G Preheating inlet
H Waste heat outlet
K Return from heat recovery

Pipe dimensions

Engine G H K
4.8R22 NS525 NSS40 NS40
12V22, 16V22 NS32 NS50 NSS0
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COOLING WATER DIAGRAM 1V69E351

{CONVENTIONAL SEA WATER COOLING)
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System components Pipe connections, engine
01 H.T. Cooling water pump A Sea water suction
02 L.T. Cooling water (sea waterypump B Sea water outlet
03 H.T. Stand-by pump C  H.T.Cooling water suction
04 L.T. Stand-by pump D H.T. Cooling water outlet
06 Lubricating oil cooler E H.T. Cooling water stand-by pump
07 Charge air, cooler F  Seawater stand-by pump
DB H.T. Cooling water cooler G Preheating inlet
08 Thermostal valve, H.T. circuit I H.T. Cooling water air venting
10 Thermostat valve, L.T. circuit
11 Expansion tank
12 Sea water filter
13 Discharge valve
14 Preheating pump
15 Preheater Pipe dimensions
17 Fresh water destilier
18 Reduction, gear oil cooler Engine A B C 8] E E
19  Thermostat valve 4., .BR22 NS80 NSBO MNS80 NS80 NSED NS8O NS25

20  Airventing from L.T. circuit

12V22,16W22 NS100 NS100 NS100 NS100 NS100 NS100 NS32
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STARTING AIR SYSTEM

ENGINE INTERNAL STARTING AIR SYSTEM

All engines, independent of cylinder number, are star-
ted by means of compressed air with a nominal maxi-
mum pressure of 30 bar. The start is performed by
direct injection of air into the cylinders through the
starting air valves in the cylinder heads. The V-angines
are provided with starting air valves for the cylinders
on one bank. The master starting valve is bullt on the

STARTING AIR DIAGRAM 4VE9E340

engine and can be operated both manually and electri-
cally.

Four-cylinder engines intended for automatic start are
provided with a pneumatic starting motor which drives
the engine through a gear ring on the flywheel. The
starting air pressure |s 30 bar also in this case. All
engines started with direct injection of air have built-
on on-return valves and flame arresters.

The electro-pneumatic overspeed trip for the main en-
gines has a separate air supply. On auxiliary engines,
the overspeed trip device is internally connected to
the starting air system of the engines.

gee 11T

DDDBDD

DDQD@D 5

e

09/ “o1

System components

01. Non-return valve

02. Starting air master solenoid valve

03. Valve for blocking starting when turning gear enga
ged

04. Starting air distributor

05. Starting air valve in cylinder head

06. Solenoid valve for starting fuel limiter

07. Starting fuel limiter

08. Booster for governor

09. Solenoid valve for electro-pneumatic overspeed trip
10. Alr container

11. Pneumatic cylinder at each injection pump
12. Air filter
13. Air filter

Pipe connections

A. Starting air inlet
B. Control air inlet
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STARTING AIR DIAGRAM 4VB9E341
AIR MOTOR STARTER

05 04

h“\‘\g[j
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P =

2007 2 |

LVBIE 341

System components 09. Solenoid valve for electro-pneumatic overspeed trip

. . 10. Pneumatic cylinder j
01. Valve for blocking starting when turning gear enga- 11. Alr filter FITaraesation Doy

ged
02. Starting air solenoid valve
03, Air starier
04, Solenoid valve for starting fuel limiter

05. Starting fuel limiter Pipe connections
06. Booster for governor
07, Air filter A. Starting air inlet

08. Air container B. Cantrol air inlet
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DESIGN OF EXTERNAL STARTING AIR SYSTEM 4R22 with starting motor o 14 041
4R22 with direct injectionof air 30 14 0.20
The design of the starting air system is, in part. deter- 6R22 - "= 3B 11 014
mined by the rules of the classification societies. The BR22 — "= a0 11 0.16
number of starts required by the classification socie- 12vaz — 30 11 0.8
ties for the Vasa 22 engine {non-reversible): 16V22 el it 0 11 020
* American Bureau of Shipping ABS Bsiarts
* Bureau Veritas Bv & A = Nominal maximum pressure in bar (absolute
+ Det MNorske Veritas DNY & " « maximum pressure 33 bar)
+ Germanischer Lloyd GL B: ™ B = Minimum air pressure in bar for a safe start.
+ Lloyd's Register of Shipping LRS &6 " Applles to an engine room temperature of 20°C.
+ Register of the USSA MR 6 " 4 At lower temperature higher pressure is required.
+ Reglstro Italiano Navale RINA & ™ G = Starting alr consumption {(average) per start, in
Nm?, at 20°C.
+ |[n multi-engine installations, the number of starts is

dependent on the number of engines.

To determine the required volume of the starting air
vessel the following values can be used:

STARTING AIR VESSEL 1V43A07

Connections

o
02
03
04
05
06
o7

Filling

Cutlet

Pressure gauge
Drain

Drain

Venting

Safety valve

At remote and automatic starting the consumption

may be 2.3 times higher.

Starting air vessel (01)

The starting air vessel should be dimensioned for a

nominal maximum pressure of 30 bar.

R3/4 in
@38

R1M4in
R1/4in
R12in

R1/2in

B

A
Size
Litres L D
125 1807 320
250 1767 480
500 3204 480

TW4SADT
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STARTING AIR DIAGRAM 1VE9E356
&
01
L
- £ {E@r —
g 02
V6SE356

System components Pipe dimensions
01 Starting air vessel Engine A
02  0Oil and water separator 4R...18y22 MNS25

03 Starting air compressor
Pipe connection, engine

&  Starting air to engine
B Controlairto engine

0il and water separator (02)

An oil and water separator should always be installed
in the pipe between the compressor and the alr
vessel. Depending on the operating conditions of the
installation, an oil and water separator may be need-
ed in the pipe tube between the air vessel and the
anging.

The starting air pipes should always be drawn with
slope and be arranged with manual or automatic
draining at the lowest points.

All pipes and components in the starting alr system
should be efficiently treated with rust inhibitors.

Starting air compressor (03)

The starting air vessel should allow to be filled from
minimum to maximum pressure in 15...30 minutes.
For exact determination of the capacity, the rules of
the classification societies should be fallowed,
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STARTING AIR DIAGRAM 1VE9E356
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L
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g 02
V6SE356

System components Pipe dimensions
01 Starting air vessel Engine A
02  0Oil and water separator 4R...18y22 MNS25

03 Starting air compressor
Pipe connection, engine

&  Starting air to engine
B Controlairto engine

0il and water separator (02)

An oil and water separator should always be installed
in the pipe between the compressor and the alr
vessel. Depending on the operating conditions of the
installation, an oil and water separator may be need-
ed in the pipe tube between the air vessel and the
anging.

The starting air pipes should always be drawn with
slope and be arranged with manual or automatic
draining at the lowest points.

All pipes and components in the starting alr system
should be efficiently treated with rust inhibitors.

Starting air compressor (03)

The starting air vessel should allow to be filled from
minimum to maximum pressure in 15...30 minutes.
For exact determination of the capacity, the rules of
the classification societies should be fallowed,
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TURBINE WASHING SYSTEM 4R22 301
6R22 451
For washing of the turbocharger turbine side, fresh 8R22 701
water of min. 1 bar is required. 12va2z2 2x 45|
The washing is carried out during operation at regular 16v22 2x701
intervals, depending on the guality of the heavy fuel,
100...500 h.

The values apply for a normal 10 minute washing
Water volume required for each turbine washing: The dirty washing water, containing sool, should be

conducted to a tank intended for this purpose,

TURBINE WASHING DIAGRAM 1VG9E354

4 2
L2
1WBIE354
System components Pipe dimensions
01 Pressure reducing unit Engine A B c
02 Rubberhose 4R...16V22 NS15 NS15 NS25

03 Bilge or sludge tank

Pipe connections, engine

A  Water to engine
B Water to pressure reducing unit
C  Draining from turbocharger
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COMBUSTION AIR SYSTEM

Normally, the engine draws the combustion air from

the engine room through the suction flilter litted on

the lurbocharger. The air intake should be placed and
designed so that water foam or sand cannol enter
the engine room.

When situating and designing the air intakes in the

angine room, the following factors should be taken

into consideration:

+ The air pipe discharges should be placed near, and
be direcled lowards the air intakes on the turbo-
chargers. The arrangement implies that the air is
absolutely water free.

* A smaller air flow should be evenly distributed
alongside the enginelcoupling/reduction gear/
genarator to transport away the radlated heat,

Concerning the air volume required for combustion

as well as the radiation heat emitted trom the angine,

goe technical data.

VASA R22
EXHAUST PIPE CONNECTIONS 2V60A334
Engine
4R22 NS300
BR22 NS350
BR22 NS400
12v22 2xNS5350
16v22 2xNS400

Flanges drilied acc, to DIN 2501 ND8, one loose flange.

Installations intendent for operation in cold air condi-
tions should be provided with preheating of the com.
bustion air. Concerning required suction air tempera-
tures, see RESTRICTIONS FOR OPERATION AT LOW
AlR TEMPERATURE.

If necessary, the air intake pipe can be direct connec-
ted to the turbocharger, which then is provided with a
connection piece without filter. In such cases, a filter
should be built in the air pipe.

CRANKCASE VENTILATION SYSTEM

The crankcase venling should be arranged separa-
tely for each engine. The vent pipe should be drawn so
that the risk of water condensation in the pipe is elimi-
nated. The use of an automatic water separator before
the engine is recommended. The connection engine-
pipe is made flexible.

VASA V22
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EXHAUST SYSTEM

Design of exhaust system

Each engine should have a separate exhaust pipe.
The piping should be arranged to avoid unnecessary
bends and pipe distances. The bends should be made
with the largest possible bending radius, minimum
radius used should be 1.5 D,

The exhaust pipe should be insulated all the way from
the turbocharger and the insulation is o be protected
by a covering plate or similar to keep the insulation in-
tact,

The exhaust pipes and/or silencers should be provi-
ded with water separating pockets and drainage.
Recommended maximum exhaust gas back pressure
i50.03 bar at full load.

Recommended maximum flow velocity in the exhaust
pipe is 50 m/s at full load.

Concerning exhaust gas quantities and temperatures,
see lechnical data.

NS

Connection turbochargerfexhaust pipe

A piece of flexible bellows is to be mounted directly
to the round transition piece on the turbocharger out-
let. The bellows are part of the basic engine delivery.
The figure shows various alternative positions of the
exhaust gas outlet.

The turbocharger(s) can only be mounted in the free
end { = the end opposite the driving end)

Silencer
When included in the delivery, the silencer is normally

of the absorption type. The standard silencer nolse
attenuation is 25 and 35 dB(A).

The silencer should be provided with spark arrester
and soot collector and water drainage arrangement,

Exhaust gas boiler

Each engine should have a separate exhaust gas
boiler or, alternatively, a common boller with separate
gas ducts.

Cuncernir)g exhaust gas quantities and temperatures,
see technical data,

E

W
r 1 s

ik

Al o

EXHAUST SILENCER 1V49E82
Attenuation
25dB(A) 35dB(A)

Engine NS D E B L L

4R22 300 700 395 150 2600 3600
BR22 350 B850 445 180 2640 3640
BR22 400 950 495 205 3180 4180

12va2z2 500 1100 800 240 3680 4930
18va2 600 1300 705 300 4010 5260

1VLOEGB2Z
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CONTROL SYSTEM

NORMAL START AND STOP OF THE DIESEL ENGINE

* Main engine:
The engine can be started by operating the mastar
starting valve, elther manually or, at remote starting,
through the solenold bulll on the master slarling
valve. Mote that the start is mechanically blocked if
the stop lever on the engine is in STOP position or
pneumatically if the turning gear is engaged.
It should be possible o block the remote start with a
lockable switch near the engine. This switch is nol in-
cluded in the diesel engine delivery.
When starting, the diesel engine accelerates to the
speed sel by the governar. Normally, the start |s per-
formed at minimum speed (idle speed), i.e. the |ever on
the bridge or in the contral room s set at zero (when
the spead can be controlled steplessly), but the
angine can also started at maximum speed.
When starting manually, the acceleration can be
controlled by tha stop lever. At remote start through
the starting solenold {(as well as at manual slart), a
pneumatically operated limiting cylinder is automati-
cally engaged to optimiza the fuel injection during the
acceleration period. A solenoid valve mounted on tha
angine controls the limiting cylinder, which limits the
fuel injection as follows:

1. The solenold valve |& energized always whan the
diesel englne is shut down and the air pipe is open
to the limiting ecylinder which receives air af the
same time as the starting valve is operated.

2. When the engine spead has reached a presel value
— 100 RPM below the nominal speed or minimum
speed, lhe speed measuring system culs the voltage
after a time delay of about 2 sec. The limiting cy-
linder is vented and full injection is possible,

The automatic starting fuel limiter is installed on all

engines except on those driving fixed pitch propellers;

In these engines the fuel Injection limiting device s

Incorporated in the governor, At remote starl, the star-

ting solenocid should be enarglzed for 4 seconds + — 2

seconds through a time relay.

A relay In the speed measuring system, the awitching

point of which is 300 RPM, will indicate when the die-

sel engine is running.

The engine can be slopped either manually by turning

the stop lever to STOP position, or remotely by ener-

gizing the shul-down solenoid mounted on all gover-
nors.

The shut-down solenold, which is delivered as

standard, stops the engine when energized. Al the

same time, also the solenoid in the overspeed trip
device should be snergized. To ensure that the angline
stops, the solenolds should be energized lor about

60 seconds through a time ralay. During this time the

engine cannot be started,

When the stop solenoids are activated, remote control
of the starl solenoid should be prohibited.

A shut-down solenoid which stops the engine when
de-energized can be dellvered if separately specilied.
When two or several engines are arranged to a com-
mon reduction gear i is recommended that the
clutches for stopped engines are blocked in the «OUT»
position, i.e. normally the respective clutches should
not be allowed to be engaged before the engine Is
running.

When one engines Is stopped, the clutch should open
to prevent the engine from being driven by a running
engine. At a stop signal for overspeed the clutch
should remain closed.

* Auxiliary engine:

Local and remote start of the auxiliary engine can be
performed In the same way as on main engines. All
auxiliary engines are provided with the above
described starting fuel limiter, Also the local and re-
mote shut down of the auxillary engine is done as on
main engines.

The start is normally performed automatically at
black-outs or when an operating generating set rea-
ches the preset oulpul for the start up of the next set.
The slart can be parformed by a siart program making
e.g. 3 starting attempts. Time betwaen each starling
attempt of abl. 4 sec. should be abt. 20 sec. The star-
ting program should be disconnected when the engi-
ne starts.

A normal generating sel reaches the nominal speed
6...B seconds after the starting impulse. The accelera-
tion time for 4R22 gets |s somewhal longer, or 10...12
seconds.

AUTOMATIC AND EMERGENCY STOP; OVERSPEED
TRIP

The engine is provided with the following shut-down

solenoids:

+ asalenoid in the speed governor

+ a solenoid for contral of the electropneumatic over:
speed trip

Automatic stop, as well as remote stop, is accompl|s-

hed by energizing the shutdown solenolds for about

60 seconds. All anglnes are delivered with ON/IOFF

switches for

= low lubricating oll pressure

# high cooling waler lemperature

These micro-switches should energize the shut-down

solenoids when (he lubricating oil pressure drops be-

low or the cooling waler lemperature exceeds Lhe pre-

sel values. The required relay automatics are not

included In the diesel angine delivery.

To enable starting of the engine, the micro-switch for

low lubricating ol pressure should be blocked at an-

gine start. This Is mosl conveniently done by arran-

ging voltage supply through the 300 RPM relay in the

speed measuring system of the engine. Further, a
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time relay of about 3...10 seconds is to be installed in
the circuit to allow a sufficient lubricating oil pressure
to be established. This applies o engines with direct
driven lubricating oll pumps,

An oil mist detector should be connected to the same
relay automatics in case automatic stop is required at
high concentration of oil mist in the crankcase. The
remote amergency stop push buttons on e.g. bridge
should energize the stop solenoids directly and not
through a relay automatics.

When arranging a 5 second delay for the autostop it is
pessible to prevent the engine from stopping by over-
riding the signal before the stop solenoids are energi-
zed.

All engines are provided with an electro-pneumatic
overspeed trip in addition to the all-mechanical over-
speed frip. The electro-pneumatic overspeed trip is
activated when a lachorelay in the speed measuring
system energizes a solenoid valve built on the engine
and this valve allows air to the shut-down cylinders on
each Injection pump. This overspeed trip s bullt on
the engine. When the main engine speed has decrea-
sed to a preset value the solenoid valve is de-energi-
zed and the speed is again controlled by tha governor
before the engine needs to stop. The overspeed
should be indicated on all control stations by means
of a signal lamp which has re-set in the engine room,
near the engine.

Auxiliary engines are always stopped if the overspeed
trip has been activated. At the same time as the over-
speed trip is activated, the shut-down solencid Is also

energized on auxiliary engines. The tripping speeds
for the overspeed trip are as follows:

900 APM 1040 £ 15 1070215
1000 RPM 1150 £ 15 1180 £ 15
1200 RPM 1350 £ 15 1380 £ 15

If the mechanical overspeed trip device has been re-
leased, the engine cannot start before the spring has
been manually loaded again.

SPEED CONTROL, MAIN ENGINE

The engine are normally provided with mechanical-
hydraulical governors designed for pneumatic or elec-
tric remote control.

The slandard types of governors used:

+ Stepless pneumatic speed setting (Woodward
PGA 16, Woodward UGEL). These governors are
usually provided with shut-down solenoids as the

only electrical equipment.

#* Fixed speed steps, electric speed setting
(Woodward PGE 18). This governor is controlled by
relay automatics. When used, separate wiring dia-
grams and instructions are given for each installa-
tian.

* Stepless electric speed setting Woodward UGBD).
These governors are provided with speed setting

maotors for synchronizing and load sharing as well as

wilth normal shul-down solenoids. The synchronizing
is by ONMOFF control as »INCREASEw or
DECHEASs,

The idling speed is set separately for each installation,
for CP-propeller Installations normally at 60...70 % of
the nominal speed and for FP-propeller installations
at 30..40%:.

The standard control air pressure for pneumatically
controlled governors is:

p = 0.00692 x n-1.925
p = control alr pressure {bar)
N = engine speed (RPM)

On request, the PG-governor is provided with a load
control valve to be connected to the propeller pitch
cantrol for automatic propeller pitch reduction at over-
load.

PG-governors for engines in FP-propeller installations
are provided with a smoke limiter function which li-
mits the fuel injections as a function of the charge air
pressure.

Governor for engines connected to a common re-
duction gear are speclally adapted and adjusted for
the same speed droop, normally 5.6 %, to obtain
base load sharing. In addition, it is recommendable to
arrange external load sharing controlled by the fuel
rack position transducer then mounted on the engine.
PG-governors are, as standard, equipped with a built-in
delay of the speed change rate so thal the time for
speed acceleration from idle to nominal speed, and
vice versa al speed decrease, Is 10...12 seconds.

SPEED/OUTPUT CONTROL, AUXILIARY ENGINES

Generator engines are normally provided with mecha-
nical-hydraulical governors for electric speed setting
(Woodward UGBD, Woodward PGG18). The governors
are equipped with speed setting motors for synchro-
nizing and load sharing and shutdown solenoids. The
synchronizing is operated by ON/OFF control as »IN-
CREASE» or v\DECREASE®»,

MNormal speed change rate Is

UGS about 0.25 Hz/s
PGG16 about 0.3 Hz's

Engines, which are to be run in parallel, have gover-
nors specially adapted for the same speed droop,
aboul 5 %, to obtain base load sharing.

SPEED MEASURING SYSTEM

The speed measuring system mounted on the engine
includes magnetic pick-ups for engine and turbochar-
ger speed as well as a central unit with power supply,
measuring converters and relay outputs. A separate
drawing of the spead measuring system is supplied
for each installation.
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The following equipment is ready wired on the engine:

* 1 magnelic pick-up for engine speed

+ 1 magnetic pick-up for turbocharger speed (R22)
alternatively 2 (V22)

# indicator for engine speed installed in the engine
instrument panel

* hour counter installed in the engine instrument
panel

* 1 solenoid for starting fuel limiter.

As standard, the engine is provided with possibilities

for the following external connections:

+ analogue signal indicating the engine speed 0...10
V DC {0...1500 RPM)

% analogue signal indicating the turbocharged
speed 010V DC (0...50.000 RPM)

 relay, switch point 15 % above nominal speed

* relay, switch point 300 RPM

* relay, optional switch point

Each relay can be loaded with 24...110V DC, 30 VA,

BLOCKING OF ALARMS

The diesel engine Vasa 22 is as standard equipped
with the load dependant cooling water system. With
this system two different cooling water tempearature
levels are maintained in both the low temperature and
the high temperature circuit, normal leval at high
loads and higher level at low engine load. For the
alarms for high cooling water temperature after the
cylinders and high lubricating oil temperature, dual
switch alarms are used. If an analogue sensor |8 used,
two alarm channels per sensor are to be reserved. Al
low load, the lower set point of the cooling water tem-
perature and lubricaling oil temperature alarms as
well as the alarm for high charge air temperature
have to be blocked as shown in the diagram below.
The relay automatics is not included in the diesel en-
gine delivery.




WARTSILA VASA 22 66

WARTSILA [0)[=25FL PROJECT GUIDE FOR MARINE

APPLICATIONS Issue 1981
BLOCKING OF ALARMS, DUE TO LOAD DEPENDING
COOLING WATER SYSTEM
The relays are not Alarm high cooling  Alarm high. lub.  Alarm high charge
supplied by Wartsila water temperature  oil temperature  air temperature

Alarms with normally open contacts

99
®FF T}
101 4 Lw
¥ I I ! I I
- I I ] |
e I 1 : 1 |
o 136 ' H i . |
@ K2 K2 K2
151
- e g
Alarms with normally closed contacts
Y 1. Control pressure switch. Charge air
i AN pressure Drawn in low load position.
_,?’ 2. Control valve for thermostat valves
i
49 3.4, Temperature switch with' two
D independent set points
l 5. Temperature switch
7 &1 40

K2

« Terminals in-DE connecting box
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ELECTRIC PRELUBRICATING PUMP

All diesel engines are equipped with an electric pre-
lubricating pump. The pump is normally used in the
following cases:

1. For filling the lubricating oil system of the diesel
engine before start, for exemple when the engine
has not run for a long time.

2. For continuous prelubrication of a standing diesel
engineg, through which heated heavy fuel is circu-
lating.

3. For continuous prelubrication of a standing diesel
engine in a multiengine installation always one of
the engines is in operation.

To ensure that the requirement mentioned in point 2
above will always be fulfilled, an automatic starting of
the prelubricating pump in question is recommended
when starting the heavy fuel feed pump. Automatic
stopping of the pump is recommended when starting
the respective diesel.

Automatic starting/stepping of the pump can be con-
trolled by the speed sensing relay, whose switching
point is 300 RPM.

ELECTRIC BUILT-ON FUEL FEED PUMP

All diesel engines are as standard equipped with an
electric fuel feed pump except for engines in single
engine installations. The pump is used as follows:

1. For continuous circulation of heavy fuel through
the engine if the engine is running on, or is in stand-
by on heavy fuel.

2. To start before the engine staris when running on
Marine Diesel Fuel and stop with the engine.

PREHEATING OF COOLING WATER

Preheating of the cooling water has to be arranged on
engines which are in stand-by on heavy fuel and for all
engines which are arranged for instant load appiica-
tion. Preheating is preferably controlled automatically.
The circulating pump should start when one diesel
stops, and stop when all engines are running, In some
main engine installations at prolonged idling, the cir-
culating pump needs to be running. For these cases
special instructions are given,

The cooling water preheater should be controlled by a
thermostat which keeps the temperature of the pre-
heating water into the engine at 70...75°C.

The preheating equipment is not included as standard
eguipment in the diesel engine delivery.
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WIRING DIAGRAM FOR THE PREHEATER FOR COD-
LING WATER, PRELUBRICATING AND BUILT ON

FUEL FEED PUMP

L]

Fower supply

Fa

Mator for fuel feed pump
built on engine

Motor for prelubricating pump

Motor for preheating pump

Preheater

249 DG
300rpm contact \I:H
closed = 300rpm

Built on fuel feed pump
K7 is closed when
axternal fuel feed pump
is running

Prelubricating control

Preheating control

Preheating pump control
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PRINCIPAL START/STOP WIRING DIAGRAM FOR A

SINGLE MAIN ENGINE

Blocking of C.W. o — e
stand-by pump % An example of a normal start/stop arrangement for a
Blocking of L.O. B — _ single main engine. The relay automatics is not inclu-
stand-by pump & ded in the engine delivery.
P, b )
Prelub. pump contr. & =
Alarm blocking 0 —_—
4
Indic. overload & » _6. . Go—
Solenoid valve for
clutch contr. & G & E'_
Alarm for autostop 9 =
signal = =
o T T
— 3 o
Prelub. pump contr. ® — B =)
= £ Bl
3 — I
Blocking relay r~ o Ee i L ;§|_~:_ :
- nE ] - Il
- FEI:.IF“ BEE | i 2 | e
(7] Ll x| g
rpm © . : 10
Hour counter w —— : ~—ie-r—
i |
Start fuel limiter = %']%—ﬁ—-
Overspeed o ! i |
- | — T
| ‘
Power supply o N |
|
Pneum. stopsol. s |
Stopsolenoid o q 2.|:
E“ I ]
= = I = = 31 =
Stop »oll mists Q- ——————
|
Manual stop — T '
g
Autostop relay °—T—— - g EI o
Stop gear il press. o —E————E———. ;
| 2
! g5
Stop L.O. press. - m-f_"_E'_‘ = EE&
5 : Epd
o p———————— A I o w B
Stop C.W. temp. 6 S
Startsolenoid L —’;—‘—E—‘TE—\—H—‘*
€% it terminals in the diesel
Remote start - ¥ E:-— = ] engine connecting box
d i )
4
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PRINCIPAL STARTI/STOP WIRING DIAGRAM FOR AN

AUXILIARY ENGINE

Control of prelub. pump.
Engine stopped - pump

running
Alarm blocking

Overspeed reset

Chverspeed

Blocking relay

300 rpm

Hour counter

Start fuel limiter

Power supply

El-pneum. stopsal,

Stopsolenoid

Stop from autom.

Manual remote stop

Stop overspeed

Stop L.O.press.

Stop C.W.lemp.

Start from autom.

Remote start

21

o Recommended start/stop automatic system
= {not included in the engine delivery)
& T
£
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.E =
e % 5 |_®7
PG Ra,
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MONITORING SYSTEM the electric wiring diagram which is supplied for each
installation. All micro swithes are of the MNOING
ENGINE INTERNAL MONITORING EQUIPMENT type with three wires connected to the terminal strips
in the terminal box,
The set of the micro switches/analogue transducers Data for transducers mounted according to the basic
built on the engine can vary from one installation to engine specification appear from the following table
another. The actual set of transducers can be found in
Alarm | Stop |Type |Set Unit] Connection
L HIL H|O Alpoint to engine
Fuel system
Pressure before engine » I- 5 bar | M10 x 1
Pressure drop over filter ® . 1.8 bar | M10 x 1
MNozzle temperature
control system 1)
Pressure before engine | » . 0,5 bar | M10 = 1
Temp. before engine L] ] a5 ‘C| RIdinL=75
Tamp. after engine - . 145 C | RAMinL=75
Lubr. oil system
Fressure before engine . . 1.5 bar | M10 = 1
Pressure before engine ® 2,0 bar | M10 x 1
Pressure before engine L] 20 bar | M10 x 1
Pressure before engine
{priming) - . 0.5 bar | M10x1
Temp. before engine . 85100 *C | RIMdinL=T5
Level in oil sump 2) bl .
Pressure drop over filter . ® 1,5 bar | M10 x 1
Cooling water system
Temp. after eangine H.T e le 115 “C | R34 inL=75
Temp. after engine H.T . . 901103 | °C | R3MdinL =75
Pressure before engine
H.T . L 4) bar | M10 x 1
Pressure before engine ~
LT . i 4) bar | M10 x 1
Charge air
Temperature in receiver . L] 75/- "C | RAdinL=75
Exhaust gas
Temperature after cyl ® . *C | Rif2ZinL=125
Miscallaneous
Released overspeed
trip device . ¥
Engaged turning gear .
Overload o
1) Omitted for MDF engines L Low
2) Wet sump engines only H High
31 In certain aux. engine installations 290/100 O On off
4) 1dling pressure - 0,3 bar A Analogue
The exhaust gas tamperature transducers are thermo Alarm for deviation from the average temperature s
couples (NiCr/Ni) each of which is connected through lo be set as follows:
compensating cables to its own amplifier mounted on 30 % load * 70°C
the engine. 100 % load * 850°C
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FOUNDATION

The main engines are normally rigidly mounted to the
foundation, either on metal or plastic chocks. The
auxiliary engines are flexibly mounted on rubber ele-
ments.

The foundation should be as stiff as possible in all

-

d=

L —it

By
[l

i
8

Fitting on steel chocks

The rider plates of the engine girders are usually incli-
ned outwards with regard to the centre ling of the
engine. The inclination of the supporting surface
should be 11100, Otherwise, the rider plate should be
designed so thal the wedge-type chocks can easily be
fitted into their positions.

The size of the wedge-type chocks should be 90 x 120
mm. The material can be cast iron or steel.

directiolns to absorb the dynamic forces caused by
the engine, among others. Especially the foundation
of the propeller thrust bearing (the reduction gear)
should be dimensioned and designed so that harmful
deformations are avoided.

Dz.ir]r;amic forces caused by the engine appear from the
table.

1V383C18

When fitting the chocks, the supporting surface of the
rider plate is planed by means of a grinding wheel and
a face plate until a bearing surface of min. 80 % is
obtained. The chock should be fitted so that the dis-
tance to the edges is equal at both sides of the baoit,
The clearance hole in the chock and the rider plats
should have a diameter about 2 mm bigger than the
bolt diameter for all chocks except those which are to
be reamed and equipped with fitted bolts,
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FREE FORCES F = Oforall cylinder numbers
EXTERNAL COUPLES M = O forall cylinder numbers
TORQUE VARIATION  + Nm/frequency 1/s
Engine Lpeed M
RPM
4R22HF | 900 |4600/30 5680/60 2020080
G750/30 *
1000 | 26007133.3 5450/66.7 2020100
9150/33.3*
1200 |3700/40 5350180 20200120
14500740+
BR22HF | 900 |B650/45 3050190
1000 | 7500/50 3050100
1200 [5150/60 3050120
BR22HF | 900 |10950/60 1260120
000 |10800/66.7  1260/133.3
1200 |10650/80 1260160
12V22HAH 900 |2270/45 5870190
1000 | 1960/50 SETOM00
1200 | 1340060 5870120
16V22HH 900 |7570/60 18401120
Mo00 |74B0/66.7 1940/33.3
1200 |7370/80 1940160

« Atzeroload
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The side supports should be installed for all engines.
On six, eight, twelve and sixteen cylinder engines the-
re should be 'wo supports on both sides. The side
supports are 10 be welded to the rider plate before
aligning the engine and fitting the chocks. The side
support wedges should be litted in so that a bearing
surface of 80 % is obtained in case the welding and
the engine alignment only allow.

The foundation bolts are usually through-bolts with
lock nuts at both the lower and the upper end. One
fitted bolt is used on each side of the engine nea-
rest to the flywheel. Other bolts are provided with clea-
rance holes,

The design of the various foundation bolls appear
from the loundation drawing. The bolts are normally
dimensioned for use of the material 5t50. However,
high tensiie steel |s racommended mainly owing to its
better machining qualities. To avoid a gradual reduc-
tion of tightening tenslon due to, among others, une-
veness in threads, the threads should be machined to
a finer tolerance than the normal threads.

In order to avoid extra bending stresses In the bolts,
the rider plate should be counterbored. The horizontal
rider plates should also be counterbored because they

FITTING OF GENERATOR SETS

Generator sels, whera the engine and the generator
are mounted on a common base plate, are flexibly
mounted on rubber elements. The foundation is made
as shown in the foundation drawing. The rubber ele-
ments are of the sandwich type with vulcanized steel
sheets on the upper and the lower sides. To prevent
excessive movement of the sel e.g. in heavy sea, side
supports and buflers are necessary. When mounting

usually bend owing to welding stresses.
The foundation bolts are tightenad to about 60 % of
the material yield point.

FITTING ON RESIN CHOCKS

Installation of main engines on plastic chocks {syn-
thetic resin) is possible provided that the require-
ments of the classification societies are fullilled. Du-
ring normal conditions, the support face of the engine
teet has a maximum temperature of about 75°C, and
at low load (load dependent cooling water system) up
to 95°C, which should be considered when choosing
the type of resin, Depending on the make of resin heat
insulating plates can be necessary. The diameter of
the fitting bolts should be smaller than when using
steel chocks, because of the restrictions in permissib-
le surface pressure of the plastic material, When de-
signing the bolts it should be noticed that they are
tightened to about 80 % of the material yield point.

In addition to the side supports used with melal
chocks, one side support per side is required at the
flywheel end of the engine.

the buffers the required clearance of 2.0 mm is 1o be
properly adjusted.

The flexible suspension Is subcritical (soft rubber ele-
ments) and the absorption of the forces emitted
from the set is about 70 %.

Normal displacement amplitudes ol flexibly suspen-
ded generating set are:

In-line engines +-0.01...0.04 mm

Vee-engines +-0.01...,0.03 mm

3V4L61L86
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ENGINE FOUNDATION IN-LINE ENGINES
DRY OIL SUMP
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ENGINE FOUNDATION VEE-ENGINES
DRY OIL SUMP
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LIFTING OF ENGINES
LIFTING OF ENGINES

60O

LR22  1B75
6R2Z 2355
BR22 3035
A
Min. 800 =
. i
ol 4t + oY
‘ S
| i T =
]— = -
| @@®@| 3
] =
(T ]

12V22 2655
16V22 3435

1

1800
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LIFTING OF GENERATING SETS
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POWER TRANSMISSION

The power transmission of the propulsion engines Is
accomplished through a flexible coupling mountad on
the flywheel, or through a combination of a flexible
coupling and a clutch. The type of coupling is deter-
mined separalely in each case on the basis of the
lorsional vibration calculations.

An extra shield bearing is built in the engine and
therefore even relatively heavy couplings can be
mounted on the flywheel without intermediate bear-
ings.

Full engine output can be taken off also al the free
end of the engina.

POWER TAKE OFF AT FREE END 2V62L50

The mass-momenis of inertia of the engines, includ-
ing the flywheel, are as follows (propulsion engine):

J GD®

kgm? kgm?
4R22 50...110 200...440
GR22 50..120 200...480
BR22 55..125 220..500
12va2 70..150 280...600
16v22 85...165 340 ...660

A torsional vibration calculation Is made for each in-
stallation. For this purpose, exact data of all compo-
nents included in the shaft system are required.

R22 vaz

- E i
E R
L _por o
- =-=H
L
4.200_]
" A BlCc!l D
Rating R22HF V22HF

kWHRPM D1 D2l A B C| A B C

1,02 100 170|525 1150 1260|943 1250 1360
1,36 110 185|705 1150 1260935 1250 1360
1,77 120 200|720 1150 1260|920 1250 1360

1,97 130 215 895 1260 1370
2,25 130 215 895 1250 1370
281 140 230 875 1250 1370

A BE C A B C| E F

525 832 942|525 B32 942|280 108
705 1020 1130|705 1020 1130|300 118
720 1050 1180|720 1050 1160|325 130
745 1100 1220 |350.140
745 1100 1220350 140
775 1150 1270|380 150




by WARTSILA VASA 22 80
WARTSILA o)== PROJECT GUIDE FOR MARINE
APPLICATIONS Issue 1981
DATA FOR ALTERNATOR INSTALLATION
DEBEY. s wa Bl e e o i b
Signed: ..o ivssrrin e e vea
1. Allernator mBnUlE N s s T et e e e e le e A i Ak e ol e
2. Alternatormodel: . ..oiaisie sie e e sna Berem: Lot s e
Design acc. to DIN 42950: g16 [
820 [
A o T S e fap e e e N W v i e e
3. DD e e e E R S KVA; SR BN B e s R s o b
s EIICIBNEN  ciovrniins s s sia o f e n S ) b 5 s at full load and cos phi as in 3.
5 Voltage ............ \'H Current ,........c... A; Frequency ............ Hz
6. Excitalionvollage ..........corinveunnn. v, 1 Tr 1| e S R e e A
7. Efficiency at the following part loads when cos phi 1,0
Load % 10 25 50 75 100 110
%
B. Damping windings D
Damping rings E]
8. Alternator shalt earthed i)
Alternator shaft not earthed [ |
VU S o B o SR A R R kgm? = GD%Y4)
11. Synchronizing power, Pr = ....cieevsienrasennrresaranssasss kWielectrical radian
12. Formula for the torsional damping coefficiant
Nms
C= rad ]
13. Please check the electrical resonance and the running in parallel.
14, Enclose dimension drawings in scale 1:10 {2 exx.), and shafl drawings (5 exx.), drawings
Nos.
15. Please send us assembly instructions for the alternator in 2 exx.

Note: a) The alternator shalt rotation viewed from the engine:

anti-clockwise
b} Diesel engine spead atnominal load . ... .c.vvvvvvierernrrasrnsassnsnesss RPM
c) Diesel enginespeed at idling . ......o0 v ivnrinnecnanrnii iy RPM

2V6LL13
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DATA FOR PROPELLER INSTALLATION Date:

SR s e e e i B e

T Mainangine: WARRIE VBEBR' . .. ooveyis e s s st & 50 56 sk s

Enging autpul: . v ovoesnnrnsninysessass kW, i e SRR SV e 08 L RPM

Diraction of rolatlont - o o i i o i b R S e SR T LA R i S

Praliminary ingrtla of engin@ d = .. .ciiniaivinnmaiive ieeesveeni e ss s s kgm?

2. Combined clutchiflexible COURBINGE .o ov i crmme o au et ss s smns swsss e s s ae s

] T T

3. Reduction gear box, manufacturerandtype: .. ... ... . il

Reductionratioi = ................ A B e e RS e
Integral disc clutch yesino
PTO yesino

4., Propeller manufacturer and By P . ... v e em e s mraasae e s e aaa e

It Blacies: o e e e e e DTS e e e e L e g ey

P OReNET aREMBIET: oo vs i b et e e e e R R S T R e e Tt mm

BTED  onicarior oo T e S i 0 M B R T S TR R e

T e ) R e e R e e e R

Propeller spead at max. cont. rating
Diraction of - propeller: datlon; s v e sd T i b i L e e e
Designed for constant RPM 0
Designed for variable RPM [
5. Data for torsional vibration calculations
J, Propeller
J, Gear box flange
J, Gear wheel
J, Gear wheel
J, Clutch
Je Clutch
Propeller inertia J (kam?® without entrained water:
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J, = prop. Js Jy Jy Jg Jg
From shaft
Total
Inertia of entrained water at nominal speed:
Pitch 0 Y 75 % 100 Y

Entrained water Jikgm?
Propeller torque/MNm

Shaft stiffness k (Nmirad), min. shaft diameter d (mm) and hole diameter d , (mm):

1

2

3

4

oo P

Mote: J = GD4

The values in the tables correspond to the shaft own speed (l.e. not reduced values).

6. Classification and ice class:

¥

@

Enclosures:;

ki dj

ot

Jg
JL.“E ? ki,

Direction of rotation, normally

Flywheel viewed
from gear

%

.._
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ENGINE ROOM ARRANGEMENT
GENERATING SETS

WeSC70
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ENGINE ROOM ARRANGEMENT
IN-LINE MAIN ENGINES
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ENGINE ROOM ARRANGEMENT
VEE-FORM MAIN ENGINES
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TURBOCHARGER AND COOLER-INSERTS 2v92L434

1
= A -_—
i
| T
iy
L | | ‘
| =
1
' e & - LB
I = = Rt il
R
| l ‘
Item waight k
v 2V92L 434
Engine | 1. Turbocharger | 2. Charge alr 3, Luhrluatin-;nil]
cooler inserl Cooler insert
4R22 230 FW Sw
4R22 230 110 105 28
8R22 250 155 148 53
BR22 430 175 168 62
12v22 | 2x 250 2x 155 2% 148 120
16v22 | 2x 430 2x 175 2x 165 140

A B c D E F G H

4R22 948 543 490 460 410 520 990 205
6A22 | 961 515 600 460 510 620 1000 252
BR22 | 1170 655 700 460 510 620 1200 252
12v22 | 961 515 600 480 510 620 1340 336
16V22 | 1170 65 700 460 510 620 1340 336
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MAJOR SPARE PARTS 1V92L386
1 2 3
o o ™~ i
o g 5
|—- g 540 __J
5 B
(2] g |
1 290 JF
435 230
7 8 9
=]
7

B4
122

32

282

"
+
i

13
50 1V92L.386
Item Weightlkg

Injection pump 15
1 Connecting red 40 8  Injection valve 15
2 Piston 20 9  Starting airvalve 0.8
3 Cylinder liner 51 10 Main bearing shell 1.4
4 Cylinder head 75 11 Split gear wheel for crankshaft 18
5 Valve 0,8 12 Intermed, gear for camshaft drive 42
6  Piston ring 0,2 13 Camshaft drive gear 20
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SYMBOLS

Symbaols Description

Valve, general sign

Three-way valve, general sign

MNon-return valve, general sign

Automatic actuating valve

% X % X
%

Spring-loaded overflow valve
(1) Angle (2} Straight

—_—
—
39 ]

Self-contained

Solenoid valve

Pump, general sign

Electrically driven pump

PP F ¥

Filtar or strainer

|
N

Automatic filter with by-pass filter

Centrifugal filter

]
Pig

2 \a

: Water, oil and condensate separator,
general sign

Heater, cooler

<

Charger, of centrifugal type

2
=]
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Symbols

O,
®©
o)
)

Description

Receiver

Starting air distributor

Viscosity meter

Insulated pipe

Heated pipe

Tank, insulated

Thermometer

Temperature switch

Pressure gauge

Pressure switch

Temperature switch, shut-down

Pressure switch, shut-down

Level switch

Differential pressure indicating

Differential pressure switch

Connection with R3/4 in threads
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