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WARTSILA 10J~ 

GENERAL DATA AND OUTPUTS 

The diesel engine wansliA Vasa 22 Is .. 4·st roke, non· 
reversible, tu rt>oct>argod and illlercooled engine w ith 
dlrectlnlecUon 01 fuel. 

Cyl inder bore 
Stroke 
PI",on dlsplaceme"l 
Number of oaloes 

Cylinder conflgurallon 

V ... ng la 
CompreSSion ral io 
Compression pressure, ma~. 
Firing pres.ure. max 
Charg ing pressure 
Direction of rotation 

220mm 
2(() mm 
9.13tlcyl. 
2 i"lel'al.". 
2 e. hauSt .alves 
4,6,8 1,,· llne 
12, 161n V·lorm 
~. 

11.4:1 

"'~, 
1~0 bar 
1.9 bar 
Clockwl.e 
Coun ter-elockwlse 
on request 

TECHN ICAL MAIN DATA 

,~oo 

Cylinder output 
Cyl inder output 
Mean elfeetl,e pressure 
Mean piston speed 
Fuel consumption 
Lubeo il consumption 

RPM 900 1000 1200 
kW 132.5 147.5 160 
hp 180 200 217.S 
bar 19.' 19.' 17.S 
mlS 7.2 8.0 9.6 
see tecnnlcal dale 
see technical dela 

The Slated .alues of fuel oil consumption apply 10 
engines equ ipped acc¢fding to th" t>asic engine spe' 
clflcatlon and operating on a luel w ith a lower calorl· 
fie value 01 ~2.000 kJlkg (10,030 kcallkg) and in am· 
blent condlllons accord ing to ISO 304611, that Is 

° air pressure 
• air temperatu re 
• cool ing waf'" tempe rature 

belore air cooler 

1.0OOr 
27"C 

27°C 

The oalues are subject to a tolerance of + 3 % 

WARTSILA VASA 22 
PROJECT GUIDE FOR MARINE 
APPLICATIONS 

FUEL SPECIFICATION 

, 
Issue 1981 

Eng ines 01 the type WArlsl lA Vai!$o 22 are normal ly 
equipped for buming heavy fuel accord ing to the fol· 
lowing spec ification. 

The WArt siia Vasa 22HF engine accepts wilhoul any 
load IlmllaUon luel with Ihe following characteristics, 

ViS<:Qs lt yaI5(l°C 
Viscosity at 100° F 
Denslly al l SOC 
Conraclson Carbon Res idue 
Sulphurconlent 
Vanadlumconlent 
Sodium collleni 

'" Water (belo re eng ine) 

240cSt 
2000 sAl 
'.000 

'" .-
300 ppm 
Wppm 
0.08 % 
0.2% 

The wans liA Vasa 22HE eng ine accepts wilhout any 
load lim itallon luel with the lo llowing characlerlsllcs: 

Vlscoslly at 50°C 
Vlsco.llyel 100°F 
Oensilyat tSOC 
Conrad son Carbon Res idue 
Sulphur conlelll 
Var>adlum content 
Sodium content 

"" Water (be/ore eng ine) 

loocSt 

~"' .'" 
'" " 300ppm 
SOppm 
0.08% 
0.2% 

Booth the type 22HF and lhe 22HE are equa lly equip' 
ped. For the 22HF lhe maximum engine speed Is 
1000 APM and forthetype 22HE 1200 RPM. 
For engines bUfl\i ng mar ine diesel fual and Interme· 
dlale fuel with a viscosity up to 30 cStlWOe the load 
dependenl cooling water system and th" noule lem· 
perature conlro l s~stem can I)e omitled. 

The bas ic construction Is simi lar lor all engines ilfos, 
pectl,e 01 the fuel quality and therelore the letlers 
. HF. and _HE. are not used If not especially 'equi. 
red for point ing out a ce rtain d iHerence. 

Hornickbre
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WARTSILA~ 

CONTINUOUS OUTPUT 

MAIN PROPULSION EHOINES 

Eng ine 000 "" ,,>00 "" "'" "" .W "' .W " .W "' .= ~ ,~ ~ "'" "" '" 6R22 '" ",'" '" "'" "'" "'" BA22 '''''' , .. , «'" ''''' "'" '''' 121,122 ,~ "'" 1770 2405 ,,~ ,,,. 
16Y22 ,,~ 'M' ,~ 32'0 ,~ ~., 

'"' maximum ,~, rack position ;, moteha-
nica lly limited to 100 + 2'() % of the conHnuoo s output. 

AUXILIARY ENGINES 

60Cycie frequency 

Engine 900 "" 
BR22 '" '" '" 

.., 1115 ". 
BAn '''''' "'" ,,>00 "'" ,,,. «" 
12\122 '"" 1870 '"., ''''' m. H" 
161,122 ,,~ ~ """ "., - ,,., 
50 Cycle frequency 

Engine l000 RP M 
engine altemator 
.W "" .W 

4R22 ,., "" "" BR22 ." "'" ". 
6R22 M' "'" '"" BR22 «'" "'" «00 
12V22 1770 - ,~ 

16V22 "., "., "'" 
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Forauxillary engines the permlsslbleove, load is 10 % 
lor one hour every Iwelve hours. The maximum fuel 
rack poSit ion is machanlcally limited 10 110 % +·2 % 
continuous output. 

The alterna10' output s are calculated fOI an efticj/mcy 
010.94 and. power iaCloroi 0.8. 
The reference condlUons for the Slaled continuous 
outputs are accordin\l to fSO 304611. The outputs afso 
apply to an inlet sea water temperature 01 :!2 ' C (low 
temperatu re fresh water Inlet W ' e) and an amb ient 
temperature of 4S·C. 
The above OUlpolO are also av.llable from the free end 
01 the en\l ine. if necessary. 
For eng ines with non-synChronous speed the nominal 
ma~lmum sp&ed Can be sp&citied to any value bet· 
ween 600and 1200 RPM. 

The cy linder output P, can be calculaled as follows: 

P,(kW) = P,(barJ . nIRPMJ.O.OO760 
P,(hp) "P.(bar) x nIRPMJ.O.01031 
P, output per cy linder 
p. mean eflecU"e pressur" 
n engine sp&ed 

The maximum permissible mean el1ecUve pressur" Is 
IImlled by a line whiCh can be found from the mean 
efleetlve pressures at various speeds on the lable 
• Technica l data •. 

Hornickbre
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PRINCIPAL DIMENSIONS AND WEIGHTS 

IN·LlNE ENGINES R22 
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H I 

c , , 

B c D E M 
A N 

1V588432 

Engine , , c 0 , , G " , 
"" mo '" """ 

,., "" "" .. , '" ~ 
6R22 ,.~ '" "'" "" '" 1175 '" <~ ,., 
"" ~177 '" "'" 

,., ,- ,,'" .., .., m 

" 
, 0 , , , ...... ~.,., e,Ulyw I 

"" .. "" = ,~ "" ,,~ <,' 
6R22 .. "" = '''''' "" ,,~ ',' 8R22 .. "" = "'" '" ,,~ 11.3 



VEE-ENGINES V22 

Engine , , , 0 , 
12Vn .,," ,,, 

"'" "" ,~ 

16V22 - ~, "00 "" 
,~ 

, , M , 0 

12V22 """ ~" 
,~ ''''''' ."" 16V22 ,~ 

~" 
,~ ''''''' ~ 
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K L 

r=? 'T, 
( i ~ ri c---

: I. 
~ Vl 

-' /~\ 
t- J!L 0 
'---

M 
--1L.. 

1V58B433 

, G " , 
""" '" - '" 1375 ~ - "" 
e , , W<I1 _ght ton 

• • cUlywh .. 1 

1615 m ,~ 15.4 

= ,,, "00 16,0 
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CCGS SAMUEL RISLEY FITTED WITH 12V22 ENGINES
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WAR I slLA [OXJ~ 

DIMENSIONING OF PROPELLERS 

• CP·PROPELLER 

CP.propelier. are normal ly designed so Ihal lhe ..... 
cessary englneOVl put I. 90 ... 100 % of tile maximum 
eonllnuou. OUlpul .1 nominal maxim"", 1PMd. 
Shl" ger>ef1Il~ or II""""'tOl'B eonnec.ed lo.he fr .. 
end of llIe engi"" al>ould be eon. ldered when dlmen· 
' Ionlng propel .... in case eontln...,..s generalor .... 1· 
PU' Is to be used •• _. 
Overload jlfolecllon or load control I, recommended 
In all Installalions . In inslailalionS where ........ 1 engl. 
"" ... eon08Cled to lhe sa_ propeller. O'«Irtoad 
proleclion or load control I. nee"","". 

o Fp.PROPELLER 

The dimensioning of Fp.prope lte~ should be es llma· 
led ""ry Ihoroughly lor evary vesse l .. the .. a .. only 
limited posaibilila. 10 conlrollh. aboorbed power. 
Facl"" wh ich Influence 111<1 desig n are: 
• The proj)ulsloo reslSIance of 111<1 Ship Increases 

wl1h lime. 
• The wa.e laclor of . he Ship Incr .. _ ... llh 11_ . 
• The pr_"m bf_ triclional resistance In w.le< In· 
c_ with lime. 

o Bo/Ian:I pull """,Ires higMt 10000000lhan f, .. running. 
• Propeller •• otatlng In Ice '&Qul.e IIlg""" I<>rqUfl. 
The FP.propeIIe, ,hould ""' ..... '" be designed 10 Iflal 
II_orbs 85 % 01 lhe maximum contln...,.., output 01 
lhe engl"" ~I nominal Speed when 111<1 thlp I, on trial , 
" ,pecltl«l speed and load. 
For shlpo Inlended for low ing. Ihe propelle< can be de· 
s ig ned lor 95 % of Iha maximum con llnuous out pul 01 
Ine eng ina at nominal .peed tor bolll,d pull 0' al to· 
win g speed. The abllort>ed power II fref 'unn tng a nd 
nominal ,peed Is usually then rel.tlvely lOW, 65 , .. 80 "" 
01 Iho ootp UI al bollerd pUll. 
For ships Intand&d for hea..,. QPe<allon In Ice. the eon· 
dilional lorq utJ 01 Iha ice s l>ould tunhermo'e be con· 
sldefed. 

LOADING CAPACITY FOR GENERATING 
SETS 

Pr...,tlled INII (he engl"" Is PfIheiIled 10 ",*8Ilng 
lernperalu,. or lhe cooling waler lern"",atu .. ~ min. 
5O ' C, lho engine can t>e loaded tmmedlltaly ,her st ... , 
wllhoul olher ,estr lctlons Ihan lhe ml. lmum 1'ln,I""1 
f'&Quaney """talion specified by tile cl . sslUcation 
societies . Fo, s upe,cnarlled eng ine •. tOO % load Ca n· 
r>Ot be Instantly applied due 10 Ih. II , dellclt untilihe 
lurbochafger has accele ral&d. AI In ' llm loading tne 
aPHd and the t'&Quaney d'op for a lew seconds. 
TM engloo can be loaded mot! quickly by a succeSSI· 
v • . grao;tuallncrNse in load I,orna 10'00 % 0'''' cer· 
Illnll_(I). 

WA,RTSILA VASA 22 • PROJECT GUIDE FOR MARINE 
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Loadl~g I~ IW<l s leps, wl1h • load .pplicaHoo i ~ lhe 
IIrsl slep by hlghe sl possible load I " ma • . permiss ib­
le inslanllrequency drop) will t8ke the 10ngeS! time to 
achie.e Siable frequency. 
The Sialed .aluas 01 100ding pe rlormance are guidan­
ce .alue., a s IIIe m&SI-moment 01 i""rti. 01 the .... 1, 

lhe II"""'''''' ;odjusl"""'1 Ind nominal OVlpul inlluan· 
celhe .alue • . 
Oemands 01 Ihe cl. ssUlcalfon societ ies lor g.e"" .... 
ling sets al an inll.nl speed d<~ 01 10 %, 

• AmerIcan SUI"U 01 SI'I1~fng 
• Bu<eauVerllu 
o De! Nor ..... a Vertl •• 
• Garmaniscl>er Lloyd 
• Uoy(l's Reglsler of Shipping 
• ReglsIerol Iha USSR 
o Reg istro l1allano Na .. le 

0_50 _ 100 % 
50 % on base load 
0-50-100 % 
0-50-100 % 
a - ~a -7a- loo % 

0 - 70-'00% 
0-50-100"" 
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LOADING PERFORMANCE 1V93F82 

P 
1, 16 lv93F82 p 

[%] [%] 

100 100 
II '" i I I 
I 

II II 
I I 

I, 13 17 

Jt 
c c 

[%] [%] 

100 100 

t i Ie SPEED ~ DROOP 

Ii 0% I ! 
I 

I, '5 I. • c c 
[%) [%] 

105 I 05 I I 
100 

11 2 
00 

11 §I SPEED Ie ~ 

! I 
DROOP 

I : 5% 

I I 
SUCCESSIVE LOAD APPliCATION INSTANT LOAD APPLICA liON 

t, • shoneSl posslDle time for "ucces, lve. gra- " • hlgt>est possible load which can be InstanHy 
dually Increased load for a speed (and Ira- applied to pro"lde '" ' .... ed drop of ma~. 10 % 
quency)dropol max. 10 % 

" 0 55 % 4R22 
t, • 3S8COndS 62 % 6A ... 16V22 

t, • time elap,lng before speed has stabil lz&<! at t, • shortest possibl e time elapsing oot ween the 
Iheinltlalyalue (speed droop '" 0 % 1 first and second load application 

t, • 6 S<KXlnds t. • 5se<:or>ds 

t. • ume elapsing bolo ... the speed has stabilized t, • t ime elapsing before the speed has stabilized 
at the new .alue determined by the Speed at the Inlllal.alue(speed drOOp = 0 %) 
droop(speeddroop = 5%) t, • 9 second. 

t. = 5_5 seconds 
t. • l ime alapsln\l be!ora the speed Mas stabilized 

at the naw .a lue determined by the Speed 
drOOp(speeddroop = 5%) 

t. • 8.5 seconds 
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INSTANT UNLOADINO 

" 
• time elapsing befo.e the Speed h .. st&blll t<ld 

al th., initial va lue (speed drOOl> = 0 %) 

" 
• 2 &l)Conds 

'. • lime elapsing belOt. In. speed !>a. ,'ablll~ed 
II In. new val"" llete<mlr-.d by the weed 
(1'009 (ape«! droop • 5 "', 

'. • 1.8 oeconds 

" • Inc ..... "" in speed a' Instant unloading (epeed 
CIrOO\I " 0,,-.) 

" • .. ., • Incr,,",, In .peed ,I inSlant unloading 'IPHd 
drooc> " 5 "') 

" • '" 
RESTRICTIONS FOR OPERATION AT lOW 
AIR TEMPERATURES 

When planning ships 10< sublOfO and .rellc condl· 
tlonl special .neolion should be PII'(! 10 the engine 
room ""nlliation. Wl>&n l11e ,i, lempetltu .. ' .. It below 
the mentioned limits ,,,,, combusUon II< afIOuld be 
preheated bel ..... entering the &n01"". 

• To enl,," s'lrting, Ih"lnle' II. ' .... p.<1I1" .. should 
be mIn. + S' C i f the engine I, ~ prehe.lled. 
I"especll~ of Ihl 0001;"11 wat ... Iv.,ern. Wltll engl· 
nes JlfehNtlKl to 3O ___ 50"C. tile Inlel al, ,emperiluJI 
should be min. - 20"C ar>d IOf Inglnes without the 
load dependant cooling ... at" s ystem, the Inlt! ai, 
Ilmperalu r. Should 1>0 min. ~~·C. 

• For conlln uous id ling and oef)llow 10ld, thllnillt air 
lempe'at u'll s noold 1>0 min. ~ 20'C, 10< engln .. 
wllhout the load d .. pendent coollno water s ystem 
-S' C It Is ,ecommenOed that tile engine Is 
pa.lly loaded a s soon as possible, 

• Tile lOwest permissibllllnl", al r t"",pe<llur. at lull 
Io.d ts - 2O · C. 
Wllhout any spec~1 af'aog.em&nl on tile lurtlOchar· 
gtno IYSI\IITI Ille .ecoml'l'MlOOed min. leMper.' uf. 
tIO' C 

RESTRICTIONS FOR LOW LOAD 
OPERATION AND IDLING 

TM engln. can be started, .topped Bnd .un on hea>')' 
luel under att ope'ating conditions. w e p.eler conll· 
noua ope ration on ~lIa>')' lu .. 1 .atMr IMn shilling 
oYer to diesel fuel at lOW load ope.allon .nd manoeu_· 
ring. 
The lollowillll recommendallons Ipp ly 10 Idling _ 
lOw load _.ation: 

W.ARTSILA VASA 22 
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Absolul. Idllno (<I\IC;lutched m.'n eng ine. unloaded 
generlto.): 
- Max. to min. il the engine I. tObe stopped alte.the 

Idling 
- M ... . 6 hours It the ,ng'n," to be load«! a fter the 

idling . 

Optiallon " 5 .. .20 % kNod: 
- Max. 100 hou" continuous epe<allon. Al Int(l(\"" 

ot lOll ope<aling hOu'S lhe engine must be loaded 
to min. 70 % 01 I .... riled load. 

Opasatlon al 111;"" thin 20 '!I. __ 
- No restriction • . 

LUBRICATING OIL QUALITY 

The syste m 011 etlQ.uld be 01 ol.coSlly clas. SAE 30 
IISO VG tOO). On request. an 011 oloiscosi ty class SAE 
40 (ISO VG lSO)can t>eaccepted. 
The conlent 01 addllloaa shou ld meet the ."'lui .... 
menta 01 MIL·l ·2 t I)(Co< API 5e""'ceCO 
The a lcalinlly, TBN. 01 th' system 011 sllou ld t>e 20 .. . 40 
(mil KOHIII)~ high'" al higher sulphur conte nt 01 the 
1 ..... 1. 
The 100Iowing lubricating oils ... apPfOYed on the 
ba3!s of engine lests: 

· .. E~ICHF303 

• Castrol ~XO:»l 

• - Tro-M .. SA 30 
• Gull V",h .. SeIec:I 30 
• Mobil ~ObIlgard 32. 
• Nynas A~rell. 40 
• OII""'Mrgl Goth 011325 
• Sl>ell Argln. T 011 30 
• Teboil leboll WARO S 30T SAE 30 
• T .... co Ta ro OP 30 

For the turbocharger, turbi ne oils lin prelerred. A mi· 
"".al oil of 52 ... 81 cSI ol$Coslly It 4O ' C Call also be 
used. 

011 quantity 

Engi"" 

"'" "'" ,= 
>N~ 

16V22 

Lltres , 
• 
••• , .. 

2x • . ~ 

Fo, the lIove.nor, bol ~ lurblne and no.ma l s ystem o il 
Can I)e USed. 

011 quant ily in 1IO"",nor and booe ter 
Gooe,nor Lit,,,, 
Woodward UG8 1.1 
WoorwS.d PGt8 1.1 



OVERHAUL INTERVALS AND TIMES 
REQUIRED FOR OVERHAUL 

The following ove,hau l Inlervals a,e guidance values: 

, , 
Pislon "'" ,.", 
Cylinder head "'" '''''' C111nder line, '''''' ,.", 
Inlet valve "'" ,.", 
Exhausl valV<! "'" ,.", 
Injaclioo valve ,~ ""'" Inj..clion valve nozzle 
Injeclion pump "'" ,.", 
In lectlon pumpelemenl 
Big end bearing "'" ,.", 
Main t>earing shell ,.", ,.", 

A = OYemeullnlerval In l'IOurs fo' ,unning on l>ea>')l 
fuel 

B = OYe,haullnlervalln hOu,s fOf ,unning on ma,ine 
dle",,1 fue l. 

C = Expecl&d l ife lime in hou.s 10' 'unnlng on hea>')l 
luel. 

o = Expecl&d l ife lime in hou,s 10 •• unnlng on 
ma,lne dleselluel. 

E = Time .equired fOf tha ovorhaul wor\< In man 
l'IOul'$ lo. two men, 
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TECHNICAlOATA 
4R22 DIESEL ENGINE WARTSI LA VASIo 

E"" ' .... _ "'" ~ .~ .m 
Eng lno "", pu' >W ~ m ~ 

~"" ; ... oo,"'" " '" ~ .ro 

0,.""'" """ •• '" S,~. - ,oo 
s ... o' '''''"'''" ~' 

., 
Com.,..,.,., ,., '" ,u,' 
""""",u"", "' ..... " . .. " - • 
" <ing "' .. '.'e ...... - •• 
C"""," o • ..-' "" - ••• • • .. 
....... If""' ... " ....... - 1 ~.' 19.' 11·5 
... ..., .... "" ..... ~ " . , • • 
lOll"" . .... " ee" ~ 

-=-.. ""' .......... 
Flow", .. , ". 1.0' . " • • AmI);Onlo" !""'P .. __ . '0 " ~I, ,.."., . • It .. • k 000lo< '0 • " A', to .. ",. _ft .. ., . 000l0< ........ ' 0 • 
• .,..." ON . ... .., 
E,,,",,,, gn QU."';!'; 1100 ~,.,.", - 1.10 .. 1.02 
Ex_ ...... quan' it , I "",. """'I .~ •• .. , •• 
E._SO _ ""'" "" ( '",. "'""I .~ , .• ,. '-12 Ex...,,, I>N ' emo .• It., '",bo>,"" '_ 1100"_, • ' 0 .ro ~ m 

I """ "'""I • '0 m ~ oro 
175"'_ • '0 '" ~ ~ 

Ex ....... " ... _ . ",nil'''' , _ mAX. M, , .• 
"" ,-,,, g .. _d..",., ... """ - m 

H .......... • Ell""""""'""' "~ ,~'O ". ~ l_"'at'og 011 ",. ,. ~ m 
Joc~" """, ",. oro m ~ 
cr...vo.', ",. ~ ~ .. 
Ex_"~' ",. ,.,0 .~ .,. 
-.~ ", . •• .. •• ..... ,. .... 
Pr . .. " , ...,.,.. .... In..,., '-' 0lI'''0 . ..... , - • "' .. "", . .. 1.,.. "" I" -00 , ... oumo, .... - • _.u,. "''''' ""'"-on 1_ """,p , min. - , 
Pr . .. " , ",",,,,. w ll, ..,., ,_ """'" lOf ~ O~, ..... - " _ ... ,' t>o1.- "';00""" ,,"moo - • """" _It,. "",", (0 m .... l • .'. O.MI.O 
F"", con,.mo'''''' (.00 "" "*ll • ~"' 

, .. ... , .. 
F .... co,,,u,,,,,,",,, ( 1~ ""_, • ""' ~ ~ '" ~"'" """'.mo'''''' ( """'_1 • ""' '" '" m 
"oak1"", q""n" ' I , <~ 'uo' 

(l00,," _I •• ,. 
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ENGINE DESCRIPTION 

ENGINE BLOCK 

T~e engine block, made 01 Meenanite cast I,on (GO")). 
Is cast in one piec" for all cylinde r numoo, • . It .up. 
ports tile unde'~lung crankshaft and transm it s Ilia gas 
lorces and, mor",,'ffl' , it incOfpo,ates lha lac . ,,! water 
manifold,lhe camSMft l>earings and the cMrge air ,,,. 
ceiver. In the V..,ng ir>e. the charge air recei ... , is loca­
ted bel""""" the cyl inder banks. When dimensioning, 
the aim hn ~n 10 provide low Siress 1" ... 1 and good 
total rlgldlly 10 counteract, among Olhe rs, the inlerna l 
coup les. Spec ial ane<>l ion has been paid 10 Ihe defor­
malion' whiCh i"Huence 1M cy linde, liners. 
The bearing caps, made 01 nodular cast ifon. are H.ed 
fmm below by Iwo hydraulically tenslor.ed screws. 
They are guided sideways by the engine block 81 Ihe 
top as wel l as the bouom. Horizonta l side screw. at 
the lower guidinll provide a vel)' rigid cranks~alt bea­
rinll. AI I he end 01 the enll ine J(j~1 Inside Ihe f lywheel 
thare is an ""tra sh ield bearinll when needed. The 
crankshaft axia l bearlnll consists of easily chanlleab· 
Ie. two·piece rails localed around the lirst main bea­
rlnll_ 
The crankcase Cover. as well as Olher coverS tightan 
against lhe engine block b)' means 01 a clos-ed O·ring 
prolile and lour sCrews. Part of the crankcase CoverS 
a'e equ ipped with safely valves. 
The main oil feed pipe distr ibuting lublicatlng 011 10 
the main bearings ami to the piston is int&grated in 
the engine block deSign wilh a minimum of COnnec­
tions. 
The oit Sumo. a lillhl, welded construction, is sc rewed 
to the eng ine block f rom below and Is sealed by 0 -
ring seals. The 011 sump is avaitab le In two alternative 
designs, i .e, wet or dry sump depend ing on the type of 
application. The wet 011 s ump comprises, In addl1!on 
to the suction pipe to the lubr icating oil pump, also 
suction pipe and relurn connection lor the separator. 
The dry sump i. drained at elthe< end (I,ee choice) to a 
separate system oil tank. 
To facilitate the engine tiution to the base plate. the 
fixing bo lt s are hydraulica lly tightened. 

CRANKSHAFT 

The crankShaft is lorged in one plece_ It saflslles also 
the requirements of all classli icallon !IOCletles, To 
achieve a standa rdization as high as possible 01 the 
deta ils tor the In_line and the V ... ngiMs the connec­
ting rods. at Ihe same c rank pin in the V-eng ine. are 
arrMged side·by-side, For the same raason the dtame­
ters 01 cran~ pins and Journals are equal i"espeeHve 
01 the cylln(1er number. 
To counteraci the large e,centric masses loading the 
main bearings the c'ankSl>aits of the V ... ng ines are 
provided w ith counterweights on every web. The num­
ber 01 counterweights lor the Inllne eng ine Is pa rtly 
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determined also on the basis of the torsional vibration 
conditions in the Installation concerned. All crank­
shafts can be pro. ided with torsional Ylbratlon dam­
pers at the free end 01 Ihe engine whe' e. as a malte, of 
fact. the tolal output can be taken Oil. when oeces .... 

" 
CONNECTING ROO 

The connecting rods are forged and machined with 
rou nd sections 01 alloy steel. The big end is split dia­
gonally to enable removal of piston and connecting 
rod part . The two connecting rod bofts are hydrauli. 
cally tlghtened_ 
The small end, as well as tM gudgtl'Of> pin bush ing, 
hn been mad<! Dreader at the bottom part 01 tne bea· 
ring and thlnne< at the t"" part to achieve ma.lmal 
support ing teces In bearing and piston when the gas 
forces are acting. The gudgeon pin bearing is made of 
steel lead·bronze with sliding coat. matcned lor the 
special condit ions in this bearing. Through a bore in 
the connecting rod tt>e oil is led to the gUdgeon pin 
t>earing and the plslon. 

MAIN BEARINGS AND BtG END BEARINGS 

The main t>earlngs and the big end bearings are made 
of sleellead-b.onze or steel-light metal and are galva­
nized with a soh slid ing coat Of lead· tin. 

CYLINDER LINER 

The cylinder line,. "e centrifugally cast ot speelal 
cast iron. Owing Ihe the optimized cool ing at the top 
part Of the li""r it is possible to achieve a favourable 
temperatu,e distribution. At the bottom tt>e COOling 
waler space between the block and the liner Is sealed 
by two O-rIngs. 

PISTON 

The piston I. 01 the monobloc design In nodula r cast 
i ron. The piston skirt Is force lubricated. 011 15 fed up 
through the connecting ro<l to the cooling spaces 01 
the piston. Pi.ton cooling operates according to the 
cocktallshake' principle. The piston ring g,oo.es In 
the piston head a,e imluctlon hardened and grouml 
to reduce wear In tna grooves ami rings toa minimum. 

PISTON RINGS 

The piston ring set Includes th,ee compression fings. 
the two top rings of wh ich are Chromium· plated ami 
,ound-honed. The oil scraper ring Is spring. loaded and 
conformable ami has chromium-plaled , crapa edges, 
A ll rings are sl luated Above the gudgeon pin. 
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CYLINDER HEAD 

The cyllr>der hNd I. made of grey CUI Iron. The flame 
pial .. which Is th4,lrmally loalled, 15 relallVilly thin and 
Is effec ienlly cooled by cool ing wale, led h orn Ihe 
periphery 01 the Mad rad ially againsl Ihe cent re, In 
Ihe bfidge" ~Iween the v,IVilS cooling charlnels are 
d.lI1t>d 10 provide !he best possible heat I ran51 .... 
The rl\OChanlcal load Is ab!l()(bed by a strong InIM­
medial" deck whic h togeth ...... ;1h the upper deck and 
the side walls form a 00. section, in the lour come,s 
of which the hydrau lically 'oo510ned cyl inder Mad 
bol15 are situated. 
Too .. xhau s t v. 'ViI sealS are dlrecl wale< cooled. 
Th" inlet valv"s seal against &eII1 ri ngs 01 specially 
alloyed cast Iron with good wear reslslance. 
The inlet .alVilS as _II as the .. , haust valv .... ha"" 
s tellile1l'ated seal laces arid ch ,omium1>laled .tema. 

CAMSHAFT ANO VAlVE MECHANISM 

The cams .... Inl"llr;o'ed In the drop forged s hall rna· 
terlal. The bearing Jour,..ls an!! made In ""parate pi.,.. 
".," which are litted 10 Ihe real camallllfl pl""es by 
means of lIange connecllon s. This solullon ofter •. 
among ol her., Ihe pOssibility of removing a cam pi""e 
and bearing Slde .. ays allhough Ihe bearing hous ings 
are inleorated In ti>e engll\8 blod casting and I hu. 8re 
completely closed. Ti>e camsh81t Dearings , .. hich are 
amply dimensioned, are Installed and removed by 
means of . h)l<lf8ullcal tool . The camshalt cov. r., one 
fo< each cylinder . . .... 1 aga inst the eng ine bloc~ .. ilh 8 
ctosed sealing prom •. 
The val.e lappets are of plslon type .. Ith • certain sa il · 
lIdluslmenl of rolle.- agalnsl tile cam 10 glv. an a ....... 
distribution of Ihe contact prassure. ln other respects 
tile valv. mechanism Is nor"",I .. ll h push rod • • rocker 
arm s and )'OIIe. 

CAMSHAFT DRIVE 

The cam. halt s are drlYftn by the c" nkslllllt IhrOU1lh a 
gear train. The drfvlngll""r I. f ixed to the cllnk. halt 
by means of lIa nge connections. 

TURBOCHARGINO AND CHARGE AIR COOLING 

The turbochargerS are o f tile Bro .. n 8"""rl manufac­
tur . .. lth .xl.1 turbines • • oller bearings and bulll ·ln 
luDe 011 syst""'. The V-englnes ha., one charger per cy. 
IInder bank. Fo< cillaning ot l i>e lurbOCharg ... during 
Openol ion there Is, as .tanda,d, a .. aler .. ashlng devi· 
Ca tor Ihe , Ir side and the turbine side. The air coolers 
are ot Ihe In.e,t type, t itled Inlo, housing which. at 
ti>e same time. Is tile turbocharger console. The In· 
88rt s are easy 10 remove to!' cleaning 01 the air side, 
and the waler . Ide I. accasslble by remo.lng tile end 
boxes of IIIe coole, insert. 
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Tile injection lKIulpmenl Is 01 L'Orange manufacture. 
The injection pumps are one-cyllnder pumps .. ilh 
built·in tappets. The del i.ery commencement Is care· 
fully adlusted by Ille manufacturer; the tolerances of 
the engine block and the camshaU "",~e i l po$$ibl 8 to 
ch.ange an Inlectlon pump without r.,..adjusting the de­
IiYftry comme"""",,,,,t. 
Tile injection pump" are through ·llo .. n 10 enable h ... • 
vy fuel duty. 
The injection val ..... Is ce nt rally located In the cylinder 
head and tile fuel i. lIdmilled side .. eys through a high 
pressure connection scre .. ed into the nozzle holde •. 
The Injection pipe O&t .. ....., tM Infection pump end tile 
high pressure conoection is p.-olecled by lhe Injection 
pump co ...... The high p.-e$$ure side 01 the Inject ion 
SYSlem i, Ihus complelely ""parated from I ,esh ai r 
and the Mgine lui)e 0 11 spaces. The nozzle" ere hea· 
ted/cooled and t he normal lube oi l is USed as medium 
(s8parate system). 

EXHAUST PIPES 

The exhaust pipes a,e made of spec ial heat resistant 
alloy nodu lar cast Iron. Metal Delio .. . 01 the multl ·ply 
Iype ab. orb heat expan sion i)etween the cyll!1de. 
heads and the pipe system as well as i)et ...... n the lu,· 
baChargor and the pipe system. 
The complele exhausl syslem is enclosed In an Insu· 
lating box bum up of in. ulaled sandw ich Si ...,1 s!>eets , 
eully .emovable and lIexlbly mounted on the engina 
Mlneral .. ool ls used as Insulat ing mate.laL 
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BASIC ENGINE SPECIFICATION 

The conception _basic engine spBCilicalion . means a 
specification of the most nuntial equipment bu i lt on 
the engine, Supplementary external equipment i. 
usually n&e<led to make the sySlem work. 
Some equ ipment. in aodilian to that Included accot­
ding to the basic eng ;"" specilicatl(m, can be moun­
ted on the engine. Th is equipment always entails 
addit ional "wens",,_ 
Equipment deli ..... ,ed on request is included In the prl. 
ce 01 the basic "nl/ine II orde red at the same lime as 
the eng ine 

1. Fuelo,slem 

_ Electrically driven f"el leed pum p 
_ Fuel oil WIer 01 lne dup lex type (with 3·way coc k) 
_ Pressureconuol valvo 

2. Noul.'emperalu ,.. con1tol . ystem 
OmiUed on eng lM' spec iHed for Durn ing Marine 
Diesel Fuel Or ma • . 3OcStl50"C lue l viscosity. 

_ Coarse tiller in inlet pipe. 
Inserllormanual clean ing 

3. Lubricating oilly"em 

- Oilsump,dryorwel 
- Lubricating 011 pump wUh regulating lsafety va lva 
- l ubricating oil Hlter of the duplex type (wUh 3.way 

cOGk). Changeable pape r carlridges. 
- By·pass lube 011 f i tter, cenlrlfugal Iype. 1 pce lor 

in·l ine engines and 2 pes for V ... ngines 
- EleClr ically driven priming pump 
- Lubeoilcoo ler 
- Thermostat valve for lui)e 011 
- Connecl ion lor stand ·by lube 011 pump andior ex· 

terna l aulomatic fille r Ilf necessary) 
- Interconnected va lves tor conneclions 01 lubrica' 

tlng 011 5epa r~lor 10 weI sump ( au xi liary eng in" 
only) 

4. Coollng ,."efly. iem 

_ Cooling water pipes Inc luding mating flanges 
- Thermostal valve for high temperature circui t 
- Thermostal val.e for low lemperalure circuil 
- Circulal ing pump and non·return valve for high 

lemperature ci rcuit 
_ Circ ulallng pump and non-return va lv .. lor low 

lemperature circ uit 

5. Startingairsyl tem 

_ Starting air mechan ism, lor 30 bar pressu re. with 
manua lly and remote ly contro lled slarting val li<! 
(solenoid 24 V DC) 

- Non-return valve 
- F lame arrester 
- Salety valve 
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- Exhausigas l urbocharger, I pee for In·llne engine. 
2 pcs lor V ... ng ine, ma~e Brown Boverl wllh air III· 
ler and sucllon silencer 

- Cleaning device for Ihe lurbocharge r compressor 
(while running) 

- Cleaning de.ice or the turbocharger :urnlne (while 
runni ng) 

- Charge air coo ler 

1. Control .nd moroitoring 

- Speed gov",nor, hydraullc·mechanlcal 
Main engin,," Woodward PG 
Aux iliary eng ines Woodward UG 

- Starting lueillmller 
- Overspeed IIlpde"ce, fu lly mechan ical 
- O. erspeed Ir ip <le.ice. eleclro·pneumat ic 
- Speed measuring s~5tem lor engine and lurbochar' 

ger speed (delivered loose lor In -line engines) 
- Flexibly Pll¢unted pane l wilh Ihe fOllowing inslru­

menls: 
- tachomeler l or engine and lurbocharger 

speW wilh change over "witCh 
- ru nning hour cou nter 

- prenuregauges lor 
* luel 
* noule temperalure control oi l 
.. Lut>ricatingo il 
* low lemperaturecool ing water 
* High temperalure cool ing water, out lot 
• sta rting air 
• cha rge ai, 

- Local thermomele rs for the fOllowing lemperalu ­
res : 
• Fuel ,lnlet 
• Noule lemperature co ntrol med ium,lnlel 
• Noule lemperaturecont'OI med ium. outlet 
• Lut>rlcal ing oil , inlet 
• Lut>rlcat lng Oil . outlet 
• High temperatu re coo ling waler. In lel 
~ High lemperalure cooling waler. outlet 
., Cooling water, turbocharger , ou ll et 
., Low lemperature coo ling wate', Inlet 
• Low lemperature cool ing waler. out lel 
.. Charge ai, 
.. Exhausl ga5 aller each cyl inder 

- Alarm swllches. wllh cha nge..,vorcomacl, 
lo r the lollowing functions: 
Auxiliary engines: 
~ Fuel oi l pressure low 
• Nozzle lomperalu re contro l med ium 

te mperat ure highllow 
• Noule lemperature conllOi med ium 

pressure low 
• Lut>rlcallng 011 pressu re low 
• Priming pressure low 



* Lubricating 011 tempe,at u'e high 
* Lubricating 011 filte, diffe,entla l 

p,easu ,e high 
* Fuel 011 fi lte, dlffe ren1i. 1 

plessu ,e high 
* Lubricating 011 le't(!lln .ump lOw 

t_ 1 sump engine, 
* HT cootlng wat&< temperatu", high 
.. Cl>arge .i, temperat"r. h;gh 
* ~ deoice lrlpped 

Main M>gin ... : 
All 10< auxiliary engines and IdOitlonally: 
* HT COOli"ll water "",""r.1Ow . ""''''''' 

- T"',mocouple NICfINi including BmpllU&< 
10< • • hau.t gas temperal ure. SUer eac h 
cyllnde, (main engi ne) 

- Swltche., with change~r conlscta , to< automa· 
tiC stOp 10< the lollowlng lunction" 
* Lubricating 011 pressure low 
.. HT circulating water temperalu,e high 

'.MI_II,nMOU. 
_ CrankceH .. fely . al ..... with lIame a,,,,$1&< 
_ IntllClto< val ... in Neh cylinder head 
- Connecllon box wUh l&<mi .... 1 connection. 
_ Flyw'-I with lastenlng ser_ 

Fo< o-ating .... ts are _It,,,,,,,lIy 
Inch_ , 

_ Flyw'-I coYer 
- Pr .... ure lulltlcetlonol gene-rato< 

bearing. QI nece ssary) 

9. Stope""equlpment (supplied loose) 

_ T,chometer lor engine 'peed. 1 pce per engine . dl· 
menslon. 96 mm • 96 mm (mai n engine) 

_ Pressure control station end rubber ho .. wllh 
quiCk couplings lor turbocharge r I"rbl". washing, 
t set per installation 

_ Tran.ltion piece lurbach_ger - IXlI8u.t pipe, 
Including expansion bellow. 

- Valwe 10< blocking 01 s tart when turning lIN' e"",,· ,., 
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FUEL SYSTEM 

GENERAL 

" 
Issue 1981 

The die .... 1 engine wan,1I1 Va .. 22 Is deSigned lor 
continuous hea-.y r .... 1 duty. It Is . I>ow_r. _ sible 
10 operate Ihe engine on dieNI I"" without maklno 
any alt&<a1ions. 
Main ""IIines as well as the auxiliary M>gine, can be 
started and s lopped on """'1' t .... 1 prowlded thlll lite 
engl08. fuel s)'Stem _ ~" tempe<alu'. controf 
~YSI.m ate preheated 10 ~rat!ng t_alu,.,. Also 
!land-b'/" .ng;nes In UrlllUended engine room~ can be 
started on heavy luel . 

ENGINE INTERNAL FUEL SYSTEM 

Depending on the e~gl08 andlo< lye type of app llca· 
tion the fuel sySlem bul l! on Ihe . ngl ne can .ary ~o· 
mewhal in design. Th, nor mal sySlem Is des igned for 
hea-.y fue l duty. 
The starl(!ard .)'Stem comprl". the lollowlno pariS. 
buillon theengl",,: 
* IMlavy fuel Infection pumps 
* temperature oontrolled Injection watwl. 
,. line tilter oj dupl ... t)'1)t with ChllngeabM _ 

cartridge, 
,. electrically driven luel teed pump wllh "!ety ....... 

and non·,.,t"m Dy~" .llwe 
* pressure controf .. twlln , he outlet pipe 
FOf single enol"" In'tallatlonl the built..,.... electrically 
drtven ' '''' leed pump Ie normally omilled. 
A" engines are lumtalled wlt~ Injection pumps tile 
leak fuel 01 whlcn I. dralned !o Itmo.pIIe'ie pfeSSUfe 
(the clean I .... k luel .ySI.ml. The leak luel can be reo 
conducted to Ihe s yste m wli llou! tre.tmen!. Conce ,­
nlng quantity 01 leak luel, soe technical data. Other 
possible leak fuel (Ihe o(!lrty' leak luel .ystem) is dra i· 
r>ed ~eparately. 

In case Ille engi""s are. exceptionally , aqulpped for 
operation on MOF 0< dls tltl.ete lu • •. only. tlte e lectrl · 
cally drl~ I"" feed pump may be '''JIlaced Dy a 
mechanically direct drl"t8fl pump. 
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,. 
IlSutI 1931 

DCDC CDC D 

5,..',m C<ImpOI .... ts 

01 , "vel fINd pump. elect,;"",111 driven 
02. Dup lex line liU", 
03.lnjecllon pump 
Q.I.11I18C1l011 valve 
OS. Pressu re '89ulaHng valve 
06, By-pass non-<eturnyal~ 

O£SIGN OF EXTERNAL FUEL SYSTEM 

TI>8 design of the nternal fuel l yllem may vary IrOM 
Ihlp 10 Ihlp 001 e.er)' I yltem Il>Ould pro'I'lde well 
clHned tuel wllh the conKt lemper.lure and pressu­
re 10 each engine. When Yllng h"Y)' tuelll Is moSllm­
POtlanl Ihal Ihe luel Is properly cl"ned trom solid 
part icles and waler. In .ddlUon to 1111 hlrm poorly 
Clntr lfuged Iyet will do 10 the ,ng lne • high con­
tent of water may cau"," big problems lor lhe IIIIvy to",1 
feed Syltlffi. For 111<1 tll'Gd ay.tlm. WIII·proven com· 
porI .... t s should be u&ed. 

PI"" __ t;on. 

A. F",,' inl'" 
B. Fuel "'turn 
C. Clean luelleakt.ge, oulle1 
D. Olny luel le,keg .. , OIlU" 

HN:oY fuel (mld""I, wid mixlu," D' re!lkIuaIs and 
dlstillete) "",SI be pUrltI«Iln an .Ulclent centrifugal 
pun!l .... before enlllfl"9 ''''' day'..,k. In case pur" dia" 
tiIIate tuel ia useCl, centtlluglng 'I s1ill .ltCOI'Ilmended 
as luel m111 be COt'ti.mlneled In tile .'Of"Oft tanks. 
Cent ri fuge "ted CllpacUy m111 be used pfO.lde<! the 
luel vls.co,lty II Ie" t~n 12 cS! al cenulfuginlllom­
perature . Menne Ou 011 vlleo,lly ie oormally tess 
than 12cStll~ ·C. 

TwO ~OI'. both 01 the ...... el • • , should be instal­
led . The Cllpaclly 01 ~ ""'.810< to be sumer .. n! lor 
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the tota l !~el consumption. The other ISland-byj oepa· Syltem compo,,'"'' 
ratD< should also I)e In operat ion all the time. It Is re-
commended that the ... paralors are arrangoo lor ope- Dey tank, t>e .. y luallOI) 
ration in series, the Urs' as a puri/ie, and Ihe second See tooed system 
as a clarifie,. Th is arrangement 1'1111 1 gi ... the be.t aod 
moSt disturbance Iree results. Settling ta nk. heavy fuel (021 
Alternatively, the main ami stand-by separators may The ."nllng tank should normal ly be dimensioned 10 
be run In paralle l, but thiS makes heavier demands on ensure luel "UPpI1 lor min. 24 operating hour. when 
the choice 01 correct gra_ity d isc and on constant How tillod \0 maximum. The tanl< should be des igned to 
and temperature control to aChieve optimum results, prov ide tho most efUc lent sludge and wator rejecllng 
For pure distil late luel, a separate purifier ' hould be ellec!. The tan~ is to 00 provided with a heat ing co il 
Insta lled. and Should 00 wel l inSUlated, 

1 To ensure constant temperalure In the centriluge, the 
'''Illing tank temperature should 00 kept as constant 
as poss ible. The temperature In the "etHlng tank 
should be ootween SO ... 70· C. 

~ {/ 
lo- The min. level in the seltl lng tank should be kept as 

t- high as possible. In this way the temperature wil l not 

. decrease too mUCh when lil ling up with co ld bunke r . 

Suction lilt .... 103) 
A suct ion Iiller should be tilted to protect the leed 
pump. The IIIter should have two jackets and allow 
to be heated In case the instal lation place is w id, 

0; The lilter can be either a dup lex tilter with change over 

0< valves Or two sepa rate simplex f ilters , Tho des ign of 
the l ilter should be such that ai, suction cannot 
occure. 

~ "' ~ • line ness O.Smm 

L '-' Feedpump(04) 
The use of a high temperature resistam sc row pump I, 
recommended. The pump shou ld be separate lrom Ihe 

" 
centrifuge and elect rically dnven. 

y ) 
Design data: 
The pump should be d imenSioned for the actual fue l 
qua lity and re<:omm<!nded throughput trough '" centnluge. The flow rate through the cent rifuges 
Should. however. not exceed the maximum fue l con. 

>~ sumptlon by more than to %. No control valve shou ld 
be used 10 reduce the How of the pump. 

1V69EJ42 • operating pressure Imax,) ,~, 

• operating temperature 100'C 
SEPARATING DIAGRAM 1V6&E342 • vlsoo,lty lor dimensioning 

o/electrlc motor 1000c$t 

System components Prelleater 1(5) 

" Day tank heavy toe l 
The preheate , is normal ly dimensioned according 

" Settling lank heavy loel 
to the pump capacity and a given seHiing tank tempe. 

" Suction filter 
rature. The heater surface temperalu re must not be 

~ Feed pump 
too high In order to avoid cracking ot the fuel . 

~ Preheater 
The healer shOUld 00 thermostatical ly controlled tor 00 Separato r 
maintaining the fuel temperature within ... -2·C. The 

" Sludge lank 
recommended preheat ing temperature is given be low. 
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DesiO" data: 
The required minimum capaci ty of the heater is 

P(kW) - m(l/hl x We) 

"., 
m = capacity of the ce ntril ugeloed pump 

t = Temperature rise. following values can used' 

Fuel viscosity Temperatur" rise 
(cSt at SO"C) In heater ' C 

"" 38 160"C in seWing tankl 

'" " ,00 • • , ,., 
" '" • • , 

'" " '" • • , 
" " '" • • , 
00 " "" . • , .. 30 (50 • • , 

Fuels having a viscosity higher than 5 cSt at SO "C 
need preheat ing belote the puri fier. 

Sapere tor (06) 
The lue' oil purifier shou ld be dimensioned 11$ 101101'1'5. 
Tho recommeooed separat inglemperatures are also 
stated below 

, , C 

"" '" " , .. " " '" " " '" " " " .. " 00 " " .. 00 ., 
'" 

., 
" 

A " maximum fuel oilv iscoslly (cSlISO°C) 
B " recommended purifier f low rate 

(% of rated capacity) 
C '" recommended p'eheal inglemperal u,e 

For "IDF (max . • iscosi ty 14 cSt at ~O' CI a flow rate of 
80 % and a p,el!eating temP<lratu ra of ,~ ·C are reo 
commended . The How rate" recommended for I ~e pu­
ri fier tor I~e grade 01 fuet in use are nol 10 be exCee' 
ded. T~e lower i~e !low rale the better i~e etllclency. 

Sludll'" i.nII (07) 
The sludge l an~ should be placed below Ihe separa· 
tors 8 5 c lose as poSS ible, The sludge pipe should be 
continuously tailing wUhoul any horizonla l pariS, 

FUElFEEDSVSTEM 

The Vasa 22 eng ine Is pro.,ded with a bu lll"n 
ele<:l rieally driven luel teed pump, Th is pump will 
enSure ihe correei lIow and pressure lor each engine. 
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Due 10 Ihls arrangemeni there are IX> reslricl ions tor 
the number ot engines supplied from Ihe Same boos­
I ... , yslem. For s ingle engine in.tallatlon s the buitt-on 
pump is omilled. The t>eary fuel pipes should be pro· 
perty insu lated and for fuel wllh the .Iscosity Irom 160 
cSllSOoC also t>eated. n should be poss ible to shut"f! 
ihe heating of the pipes . 

Day i.nk, ..... y fu. 1 (01) 
The heary fuel day tan k shou ld normally be dimen­
s ioned to enSure luel supply lor aboul 2. operaling 
hours when filled 10 maximum. The des ign of l he lank 
shou ld be such Ihal waler and dirt panicles d<l nOI 
coilect in the suction pipe. The lank has to be provl· 
ded wilh a heal ing colt and should be wett inSUlated. 

Maximum rKommended .'sc<n lty in the day lank Is 
1.0 cSt. Due to the risk of wall formation fuets with a 
lowe, .iscoslty than SO cStlSO OC must be kept at hig" 
her temperatur"" Ihan what the viSCOSity would reo 
quire. 

Fuel vlscosUy 
(cSt at SO°C) 

"" , .. 
'" '''' 00 
M 
~ 

Min imum day tank 
temperature 1°C) 

" M 

" ~ 
~ ., 
'" 

The tank aoo pumps should be placed so lhat a po. lt l.e 
staHc pressure Is Obt ained on the suct ion side. For 
fuel w ith the "'~coslty of 120 ... 2010 cSt the stat ic head 
should be 3 ... 5 m at all sooC operating condit ions. U 
a How meter is in.talled between the day lan~ and lhe 
pumps the slatic head should be Increased with the 
pressure drop ove, the flow meter, 

Day tank , dies,1 luel (021 
The diesel fuel day tan k Should normally be dimensio' 
ned to ensure fuel supply for 12 ... t4 ope rating hours 
when IIlIed to maximum. 
In Insta llations where the stand·by engines are to be 
led lrom the dleselluel tan k at start In case 01 occa · 
s iona l b lack-out , the day larTl< should be placed m in, 
6 m above the eng lM cran~sh.ah eentre line. 

D ..... r.tlon pipe (03) 
The ~tioo pipe should be dimensioned as smal l as 
possible to keep at a minimum the fuel .olume to be 
heated to high temperatu re, 
The top 01 the <J9.aeralion p<pe should be 500 mm _ 
the highest level in Ihe day tan k and botlom 1000 mm 
belo,", the botlom 01 the day ta nk. 
Recom mend&<l diameter ol t~e de-aeration pipe: 
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..• 2000 kW 
2OOO .•. !iOOO kW 
SOOO ..• kW 

""mm 
""mm ""mm 

TIwI de!l1on Sl>Ould ~ fuel'! ,. ... , it provides the beal 
possible gas separatlon ol ille oul lel luel. Tile flwm 
pipe Should be connected below the lowest luel 1eV<t1 
and directed to the side UpWMfds. The de-&er.tion pipe 
II to be provided willi ' heat ing coil and sho<.JId be well 
Insu lated. The luet Wile! pipe from lh .. 1Ia~ lank 
SIlOuId be Pfovidea will'! bolh Insulation and healing. 

Ctwo_ w"" I)IJ 
The .,1 .. can be 1r\¥I\NIlly operated. 11 should De In­
Italled lor easy ac;cn,. 

Fuel con5umpllon nwt .. 105i 
II a 'uel coosumpllon mati' 15 placed between the cIiI~ 
tank and Ihe de-ae,aUon pl~ the .Iallc head from Ihe 
day lank 10 the pumps should be increased willi 11'111 
flow resistance ollhe me,e,. If Ihe meier il p,O'<lded 
with . clo ... mesh.cll1fltliUe<, 11 Is recommend.tlle to 
Inllll1 an alarm lor high p'ns",,, dIU.renc..,..... the 
tille' _ 

Suction lilt .. f06) 
A suction flit .. aI\Ould boI .illed 10 prol..::t lhe reed 
pumps. The lilt.,. should h ... two jKkel5 and .11ow \0 
be ileal"" In "",. lhe Inl1.II'lion plae. Is cold. The 
1I1Ie< Can be a\tlle' • d~pl 9X IIIte, wil h clleng.e-o .. , 
0.10015'0( Iwo separate slmpln 111101"" , The (loslgn 01 
Ihe lilte, should be s uch Ih.1 air . uction cannot OCC~ '. 
.. jjoenes" O.5 mm 

f..clpump (07) 
Tile ~se 01 a high lemper.lu,e ' .... Iant sc'ew pump Is 
r..:ommended .. teed or cln;:ul11ing pump. 
AI sI>on stOl>ll8ll" In POt1 tile pump should be con'" 
n\lOU"y in _.IIon to ~eep tile heaYy luelln circuli' ,.., 
Design (181.: 
Tile capacity 01 the pumps 5ho~ld be big enough to 
feed all bu llt-on PUmp" and compensate lor 8 POSllb· 
Ie fI~ . h q~anllty I'om Ihe aul omatic filte,. For 'Ing l, 
engine in.lallallons the capacity . hou ld be 0.12 m' lI'I 
x cyl + lIuSh quantity hom I he a~tomalle 1,lte •. 
for the capacites ot lhe buUI"", pumps, see tecllnl"", 
l1li1 • . 

.. operating pr"""'I, mH. 
• Operatingtemperatura 
• ...Iscosily (,or dimensioning 

01 elecHlc molor 

Pr.h, ,, .. lOS) 

'Ow 
15(j' C 

!OOOcSI 

Tile preheat ar I, normally dimenSioned acco,dlng 
10 Ihe mnlmally con'~mad lu@1 oIt YOIume .nd a gl. 
we'll d.y lank lemperature. 
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The heater s~.1_ temperature must not be 100 nigh 
In or""" 10 aW>kl erM;l<lng of lhe lueL 
The prehealer SIlOuId normally be controll"" by. "'a· 
coslmeler. In _!leney, lhe control can be .rr.nger:t 
on the basis 01 temperature. The set point 01 11>8 ... Ia· 
cosily should be _what lower tll8n rl9C8Uary lOf 
the Injection pumps 10 compel\S'te lor heat 10 .... In 
Ihe pipe •. 
Design data: 
• Tl>e requl,ed mlnlm~m capacity of Ihe healer It: 

p 1I<W1 = m (I/hl" t ("C) 

,"" 
m ., . 0.lualed by multiplying lhe !!flglne speclllc 

lue! consumplioto by Ilia engi"" maximum out· 
~,. 

t " tempefill~" riM, hlgller wilh increU8d I~II ... Ia· 
cosil y. 

The lo llowl ng ollues Can 1M USed: 
Fuel .i""""ity Temperature rise 
(cSt at 5(j "C) In hN1e<"C 

3tIO 85 (65"C In day tank) 
240 85 160 .. ) 
180 85 t!6.. ) 
120 M(50 •• I 
80 75(50.. ) 
60 65(50.. ) 
40 85140 •• ) 

To compen!lllle lor heat 105se5 (lue 1o ,adl. tlon the 
• . m . values .hould be Increas"" with 10 % + !>kW, 

AutOfNUC. lly cl .. ".d llna IIlta, 109) 
The 11M 01 But.,.,..,lcally baCk flus hing III",. la f" 
commended, norm.alty as a duplex liller with an Insen 
fi lter as tile stand.oy hall . for back-flushing IIlter, Ilia 
188(\ pump capacity should be sulllelenl to p<eoenl 
prISSU.S df"" d!.Irlng 11>8 lIuslling operatioto. 
DesIOn data: 
• lueloil 
• ope.anng temp. 
• preheating 
• flow * operating p re$S~re 
.. teSI plessu re 

• llnenass 

240 or 3tIO CSII5O"C 
O .. . I5() "C 
Irom I80CStl5O "C 
see t"" hn lcal data 
IOU, 
luel .ide 20 Ur 
heating lackol 1011011 
Back lIushing liller: 
90 '" separation .00.. 
20 micron. (me.h ,lIe max. 

35mlerons) 
Insen filt .... : 
60 'JI, . """ralion .00-.. 
15 microns with""" Ihrough 
lIow 

* maximum recommendEld pressure drop 10' normal 
lillersat l 'cSI 
clean IIlter 0,2 ur 
difl y IIlIer 0.8 bar 
alarm 1.5 bar 



VI.coll .... l.r(IO) 
The COntro l 01 Ihe prehealer SMuid .,..;nsarlly be 
tined on Ihe vlscos lly. Thus" vlscoslmeler thou ld 
Ilw.ys be inslalled when ne.vy 1"6111 used. 
TIle vllleOSlmell' s l>oold be of. dellgn whiCh real,,, 
~re'lure peaks c.used by II>e dlM.1 "'gln.elntecllon 
pumps. 
o.,~ndll': 
• vl.cosity r"lIQI! 

On Injeetion pumps) 
• operating '_~Iu", 
• operating press",e (min) 

Bum-onlHd pump (I I) 

to ... f(eSI 
lSO'C ..... 

TIle buill-on leed pu~ ;5 01 1M II<:r_ Iy", IfId .Ieelfl· 
c.llydrlYfm. The pump is equi~ wllh lsalety valve 
Teehnlc.l det., 
• pump cllj>IIclty; """ tochnlc.l data 
• operating pressurs. max. 
• cpersting te mperature 
• e1ltctrlc melor 

"" 4 __ 8R22 1.0kW 
12V22.16V221.5kW 

10 ber 
ISO ' C 

"''' 1.2ItW 
l.HW 

A non-<etum by~s valve Is mounled acrOSS the 
pump. The opening p<eSsu<e Cllhll .. ~ II 0,2 bIr. 

Finllfiller (12) 
Each engln.els ~uipped wilh I J)llper Clf1rldQe line m· 
ter cl duplex lwe. 
fl"-SS: 60 % s_ral1on a!><we 15 mi<;ronl with one 
IhfOtlghHow_ 

Pre .. u" conlrofv.i .. (13) 
The pressure coniroi va lve is in",alled In the oullel 
pipe cl each englne_ 
• 181 point B bar (p ressu re belore.nglne 9 ber) 
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o.srllow .. I ... (14) 

Illu. faaf 

Fcr ,ing le eng ine Inll, lIatlcns Ihe .. xternal cverllow 
valv" Can be sub.l iWI&d by I manually cperaled shut. 
cH valve. 
Design data: 
• :let poinl 
• pressure CII .. 
• ope.atlng temper.lure 

,~, 

"'" ISO'C 

The val ... should have a flow rang. whreh provides a 
pressure as con"III' as posslbl. In III operating con· 
ditions. 

leak fuel I.nk, elMn lulll (15) 
Cleao INk lUei dralnlog!rom lIlelnlection pumps c.n. 
II d~lred. be reused wllhoo.ol repealed Irealment, Th8 
luel sllculd then be drained 10 • separale leak luel 
tan k and, Ircm there. be pumped lC Ihe day tank , Alt sr· 
natively. Ihl clean leak luel lan k Can be draloed to 
anether lank for clean luel. e,g. lhe bunker 'aok. II>e 
cverllow lao k elc. 
The pipes from the "'gl ... 10 ll>e (I"'n lan k 'Muld be 
arr~nged conlinuooSly Sloping IfId should be proyI _ 
(\ad with heallog and Inlulilion. 

leaIc fuel 1¥1 • • dirt, fuel (16) 
Normally no luel ls I ..... 'ng OUI ollhe dirty system duo 
ring Dperalion. Fuel Is (lralnad only in ClSe 01 a pos_ 
sible leal<egeor II-Imlla •. 
The pipes 10 lhe sluo:lge 'ank ahould, II possible. be 
drawn along the pi"" lor clean luelln order Ic ochle. 
Y9 healin\!, and be Insulal..:!, 
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The COntro l 01 Ihe prehealer SMuid .,..;nsarlly be 
tined on Ihe vlscos lly. Thus" vlscoslmeler thou ld 
Ilw.ys be inslalled when ne.vy 1"6111 used. 
TIle vllleOSlmell' s l>oold be of. dellgn whiCh real,,, 
~re'lure peaks c.used by II>e dlM.1 "'gln.elntecllon 
pumps. 
o.,~ndll': 
• vl.cosity r"lIQI! 

On Injeetion pumps) 
• operating '_~Iu", 
• operating press",e (min) 

Bum-onlHd pump (I I) 

to ... f(eSI 
lSO'C ..... 

TIle buill-on leed pu~ ;5 01 1M II<:r_ Iy", IfId .Ieelfl· 
c.llydrlYfm. The pump is equi~ wllh lsalety valve 
Teehnlc.l det., 
• pump cllj>IIclty; """ tochnlc.l data 
• operating pressurs. max. 
• cpersting te mperature 
• e1ltctrlc melor 

"" 4 __ 8R22 1.0kW 
12V22.16V221.5kW 

10 ber 
ISO ' C 

"''' 1.2ItW 
l.HW 

A non-<etum by~s valve Is mounled acrOSS the 
pump. The opening p<eSsu<e Cllhll .. ~ II 0,2 bIr. 

Finllfiller (12) 
Each engln.els ~uipped wilh I J)llper Clf1rldQe line m· 
ter cl duplex lwe. 
fl"-SS: 60 % s_ral1on a!><we 15 mi<;ronl with one 
IhfOtlghHow_ 

Pre .. u" conlrofv.i .. (13) 
The pressure coniroi va lve is in",alled In the oullel 
pipe cl each englne_ 
• 181 point B bar (p ressu re belore.nglne 9 ber) 
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o.srllow .. I ... (14) 

Illu. faaf 

Fcr ,ing le eng ine Inll, lIatlcns Ihe .. xternal cverllow 
valv" Can be sub.l iWI&d by I manually cperaled shut. 
cH valve. 
Design data: 
• :let poinl 
• pressure CII .. 
• ope.atlng temper.lure 

,~, 

"'" ISO'C 

The val ... should have a flow rang. whreh provides a 
pressure as con"III' as posslbl. In III operating con· 
ditions. 

leak fuel I.nk, elMn lulll (15) 
Cleao INk lUei dralnlog!rom lIlelnlection pumps c.n. 
II d~lred. be reused wllhoo.ol repealed Irealment, Th8 
luel sllculd then be drained 10 • separale leak luel 
tan k and, Ircm there. be pumped lC Ihe day tank , Alt sr· 
natively. Ihl clean leak luel lan k Can be draloed to 
anether lank for clean luel. e,g. lhe bunker 'aok. II>e 
cverllow lao k elc. 
The pipes from the "'gl ... 10 ll>e (I"'n lan k 'Muld be 
arr~nged conlinuooSly Sloping IfId should be proyI _ 
(\ad with heallog and Inlulilion. 

leaIc fuel 1¥1 • • dirt, fuel (16) 
Normally no luel ls I ..... 'ng OUI ollhe dirty system duo 
ring Dperalion. Fuel Is (lralnad only in ClSe 01 a pos_ 
sible leal<egeor II-Imlla •. 
The pipes 10 lhe sluo:lge 'ank ahould, II possible. be 
drawn along the pi"" lor clean luelln order Ic ochle. 
Y9 healin\!, and be Insulal..:!, 
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FUEL FEED DIAORAM lV69E:J.43 

System componelll. 

01 Day tank heavy lue l 
02 Day tank diesel fuel 
OJ De_rallon pipe 
O~ Change",,,,,,, oalve 
05 Fuel consumpllon mete r 
06 Suction fitler 
07 Food pump 
08 Prehealer 
09 AUlomalica lly c leaned line filter 
10 Viscosimeter 
11 Bui lt ",n feed pump 
12 Fine filte, 
13 Pressure con1<ol oaloe 
14 Ooerflow va lve 
15 Leak luel tank, c lean fuel 
18 Leakfueltank,dirtyluel 

WARTSILA VASA 22 
PROJECT GUIDE FOR MARINE 
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tV69E343 

Pipe connectiOOl, engl ... 

A Fuel inlel 
B Fueloullet 
C Leak luel drainage, Clean fuel 
D Leak fuel drainage,dirty luel 

Piped lmenslons 

Engine 
4._.16'122 

. , , 
NS25 NS25 NS15 

o 
NS15 

" 
Issue 1981 
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FUel FEED DIAGRAM 1V69E344 

System compon .... ' . 

01 Day tank IlwV)l fuel 
02 Day tank diesel l ue l 
03 De.aeralion pipe 
04 Change-ov" .. a ',,, 
05 Fuel consumption meier 
00 Suc'ion filler 
07 Feed pump 
08 PreM"I", 
09 Automat ically cleaned fine lilt'" 
10 VI.cos lmeter 
11 Buill-O" feed pump 
12 Fine f iUer 
13 Pressure conlrol valve 
14 Ovefl lowvalve 
15 leak fuel tank , c lean fuel 
16 leak fuel tan k,d irty fuel 

WARTSILA VASA 22 
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Pipe connections. engine 

A Fuelln'el 
8 Fuel out let 
C Leak fuel drainage, c lean lue' 
o Leak fuel drainage, d irty fuel 

Pipe dimension, 

Engine , , C 

4 ... 16V22 "'S25 NS25 ~S 15 

" 
Issue 1981 

1V69E3~' 

c 
NSt 5 
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FUEL FEED DIAGRAM 1Y69E345 

01 oay tank heaV)l l vei 
02 Day tllnk dillsel r...,1 
03 i>Her&lion pipe 
eM Change-ove< ya ..... 
~ Fuel cons.umption metet 
OS Suction lilt." 
07 I'M<! pump 
08 ","_1M 
09 AutOl'l'lllllca lly cleaned line filte< 
10 Viscosimeter 
11 6uIU"",'eedJlUmp 
12 Finelilter 
13 Pressu.e conlrol _al.e 
" Ov<!rllow y. lva 
15 leak lueltan k,cleanluel 
16 Leak ''''''lank, dirty tue! 
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1V69 E34S 

Pipe connections, engI ... 

A Fuel Inle, 
B 1' .... 1 out"', 
C Le80k ,"", drainage, <:1..., tuel 
o leak 'uel drainage, dirty r ... 1 

Pipe dl .... n -.lone 

Engi"" 
.... 16V21 

• , C 
NS25 N$25 N515 

In ue 1981 

o 
N515 
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fuel .. , <I unil 

Whe n "ecassa", a cam pl'lle usernbled luellH(l unit 
can be supp lloKl as an opllon. 
Oesc, lpHOf1: 
The unit Is $Quipped "' llh I wo pump' one 10' ope<a· 
lion and OM lor ".""-by. 
The I 'end.e,y pump ,t.rt. au'omIIlkally whon ruel 
p<Hlure goes below. C.' Urin yalul. The unit II 1>01" 
mally equIpped wilh 1\000 !>eater •• one lor opeqllon 
and the oilier as a spare. 
Tile change ~ to too !<p&f<I IwNter ha. 10 be done 
manually. In addlUon to tile ylacoalty c:onlrol 04 'he 
heat .... Ihermos'atic contrOl Is pt~ lor eme<. 
geflCy. 
"II I>e.vy f",,' pipes are Insulated, wilen tile unit Is 
spec illed lor 240 cS1ISO"C or higher ylSCoIUy lue', and 
alao hutt<!o Tile un it Is bYlll On a stNI f,eme which 
cln tuily bflllxed 10 Ihe sh ip's .t ,uclure. 
WMn In"elling lhe un it on ly Ih' powe' supply. group 
alarm, lUll pipes , " 'wm ~r used).nd ai, plpel haye to 
be conr.ected . The un it COIlS'." of tile loIk>wlng PW'a: 
_ two IUIIIHd pumps 01 Ihe screw type wllh ,Iecld· 

cal molo<. and bull10ln ulely .alve. 
_ two Ilr.loe", 

IWO eleClrical. steam or thermal 011 !>eate< •. 
,""",," 
on. .utomatlc luel lilte< willi Dy-pau tIIle< 
on. vi """"I mel e< comprising 

~matlc dilleo-enc. P<Hsure \I .... sml!le< 
_ pneumallc PI regulator 
- air preSlure reducing unll 11'2 blr 
Doe heater control cabinel or 
one "earn or Iheo-mal 011 conl rol .,1., 
lor Ileal .... 
""e lhermo.l al lor emergency con\lol 
01 healer. 
one control cabinet lor pumps and .1$GOl lmeler 
mlcroswilclle5 for the lollow lng alarms 
- low luel oil prenure 
- hlgll !IIle' pressur' drop 
- higMow viscosity 
ontO ""I ollhermometer. _ P''''u" g.auges 

For the capacity 01 pumps and Ileateo-I. 1M tile luel 
teed system. 

WARTSILA VASA 22 
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FUEL FEED UNIT WOOL 141 

Pipe connections 

A Fuel from d .... WlfaUon pipe 
B Fuel to englne 
C Ste .... inlet 
o Condensate outlet 
E Dr.in 

D 

Issue 1981 

o g, 
N 

We.ght 12001700 1<9 

1800-2200 
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NOZZLE TEMPERATURE CONTROL SYSTEM In case the engl"" I. Intended for operat ion .. xc luslve-
I ~ on dlstillale fuel or ma><. 30 cSII50 · C l uel vlscosl-

GENERAL Iy, no nozz le temperature control system is inslalled. 
Normal int .. ",at bet ... ""n changes of oil is 8000 h. 

In order 10 make it poss ible \0 comrollhe tempe rature 
01 Ihe inlec1lon nOZl!les, they are of Ihe lhrough-I lown Engine Int ..... ' nozz~ tempe,alur. control tY$!,m 
type. The coo linll medium to be used is lubri cati ng oil, System conponenla 
advisably at the same type as UuU used In Ih .. engi"" 
lubrlcaUng o il system, i.e. an all of the viscosity c lass The oil How i. ev"n ly distribu ted to al l injecHon val· 
SAE 300f SAE 40. ves . The system compr ises Ihe lollowing components 
When staM lng on heavy luel lhe nozz les should be bullion Ihe engine: 
preheated 10 operating temperatu re 10 laci lilale the - stralne, In In let pipe 
Sla rt ing. ,", nozzle temperalure control medium - piping to the nozzles 
shou ld always circulate during operaUon , eWn when 
operaUngon dieselluel. 

NOZZLE TEMPERATURE CONTROL DIAGRAM 4V69E336 

" 
- - I 

Syslem components 

01.St,a lner 
02.lnleellon va lve 

'" Pipe connecUons 

A. Nonie temperatu re control oil inlet 
QV -@I fl. Nozzle temperature control 011 outiel 

I 

<& -@ ~ 
®- ~ I -@ 

I - - J 
• • 

DESIGN OF EXTERNAL NOZZLE TEMPERATURE Ihe tank Is placed In cold spaces Or the Operat ing con· 
CONTROL SYSTEM dltlon. ar" cold. the tank as well U the pipes snould 

be Insu lated. II Ihe operat ing condilions are warm 
The normal system maintains the 011 temperalu,e I + (SOC) Ine tan k ca n be comp lelely or pa rtly unlnsu· 
constant . In multl-engine installation. il is r8Commen· lated. 
ded to conneel ma • . Ihree eng inas in pa ralle l 10 I he 
.... me circulal ing SSlem. The pipes In tM syslem Suction IlIler (02) 
ShaulCl be prope, ly Insulated. A suction f ille r is Installed 10 prolecl the circu lati ng 

5y.tem components 
pumps . The filler can be a dup le. f ilte r wilh Change· 
over va lves , Or Iwo separate s imple. f illers. The 
design 01 the fille r should be such that air suct ion 

Olll.nk (Ot) cannot occur. 
The size of tne all tank should be 100 .300 L Tne tan k [)eslgn data: 
is 10 be p,ovlded with vemlng, ""erf low and an arrange- • linene"" 0.5mm 
men! tor inspection 01 oi l level. A tank w ith IlUilt ·in • lemperature 150°C 
heating and cooling coils Is not ,ecommended. In case • pressu r .. class NP 16 
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C',cut.UnO pump (031 Nonl, a mp ... l u,. con lr ol u nU 
The cl rculallng pump can be a gear pump 0" Screw 

When n&Cauary' complete assembled nozzle tempo" pump. The pump shou ld be du igneo lOf conl lnu<>us 
ope raUon. rature control unl! c.n be su pplied,. an option. 
Design dala, When insta lling Ihe unU OfIlylM power supply. group 

• pump capacl1y see technica l dal' alarm and twO pipes ha •• 10 be Con"",,'''''. The unit 

• WOfIIlng pressure .~. consists of the lol lowlng pan" 
• '...,per~lur .. 150"C - hoo clr.;ul.Ung pumps 01 K.h Iype with Duill·ln 

• vlseo&ily. mu. (IOfdlmensloning 01 ..... ,ety •• 1 .... and elecl,le mot~ 
elect,1e molOfj ""<S, - two .tralnen 

- two electrical r-t ..... 2 x 6 kW 
P, ........ (OoI) - one clrculallng ,."k, "'l>I'Olly lSI' 
T .... preheat ... can De a s'""m Of electric lIN, .... The - one set oI1Nt11OfT1111 .. Ind ._momMer.\ 
_Iar sllould be cont. oIled by • tt.ermostat 10 ~\IeII - one conlrol cabinet IOf con1fOl 01 hNIer. .~ 
tn.e tnlel 011 temper-II u,e conSIant. pumps 
Tile thermos tal al>oold be N t to 130 ;''!!i 'e 10 m~ln· - ml"::",, ... ltc twos 10< l11e 1011o ... lng a larm functions: 
taln tn.e temper.ture a Uo, ttwo twoat" const,n' at all - 10 ... 0+11 ........ 
O~ .. tlng cond it ions . - high oillempe"lure 
The hllter su rlace temperature must oot be too high. - low ollt,mper'Iure 
otherwise there Is ris k 01 coking 01 tho oil. - 10 ... 011 pre oa u,e 
Deslon data: 

• heate, capacity hhW 
• pressu,e elMS NI> t8 

OIIC'type lilt •• {O!'i) 
Tn.e dlae'lype tllte, Is Installed in the engl ... Inlet pipe. 
Tile tlMnlln i. 0.1 rnm .nd llle Il!t&r II Cleaned by tu,· 
nlng the ,.....,11. 

l NOZZlE TEMPERATURE CO NTROL SYSTEMt \/89E34I!I 

/ 01 

,) 

~ r ~ 
~ 

1V69El'6 

5,.1 .... compo"."" Pipe connections 

"' 011 tMk , OIlI"let 

" Suction tllter , 011 outlet 
03 Circulating pump 

" Preheat'" Pipe dlmanslons 

" Dlsc·type lilte r 
Engine , , 
• ... 16V22 NSt 5 NS t ~ 



FOI llIe eapacllV 0 1 pump, llId moIOIS, see lechnk:al 
dalabe\ow. 

Size "'~ 
Numbe< OII Pump Eleclrlc Nur'l'lb&rol 
cyllnde<a ~lty motOl~W cyllndefs 

~ 

, 4 ... U '" ,." • ... 20 , ' 6 ... 30 '''' 
, ., 22 ... .a , 32 ... .a "" u 

NOZZLE TEMPERATURE CONTROL UNIT ZV60l242 

WARTSILA VASA 22 
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"'~ 
~m, Elec:t. ic 
capacl1y molOfkW 
~ 

'" ,.'" 
"00 ,., 

Weight dry 360 kg 
wet 540 kg 

A Oil Inlel 
B 01l001lel 
C Drain from lan~ 
o Or.ln 'rom unit 
E O .. ln from , 1""Hlc h..,ler 
FOil tilling 

"" NS25 
RI In 
Al In 
A 112 In 

2V60L242 

" luue 198' 
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LUBRICATING Oil SYSTEM 

GENERAL 

The lubricatinll oil qualiHes approved and ,,,,,ommen· 
ded Inr the diesel engine Whlsi la Vasa 22 appear 
from the seciion genera l data and outPutS 

LUBRICAnNG OIL DIAGRAM 4V69E331 

WARTSILA VASA 22 
PROJeCT GUIDE FOR MARINE 
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ENGINE INTERNAL LUBRICATING OIL SYSTEM 

Depending on the lYpe of engine andlor app licat ion 
the lubrlcallng 011 system bui lt on the engine can vary 
somewhat in design. 
The r"IOrmal system to; the Va.,. 22 Is a circulat ing 
system, including wei sump (auxiliary enginesl, built 
on the engine. In main engines clesig n&d for Mary luel 
operat ion, dry sump Is standard . 

D ~y y y y yy y 

L ._ 
B 
A 

System components 

01 . Lub, i cati~g oil ma in pump 
02. PrelubricaHng oil pump 
03. Ce~t r if ugal ilitel 

04. Fine fille r 
05. No~·relurn lIa lve 
(l6. Pressure regulal ing valve 
07. Shul-olivaives. on ly when sland·by pump is inslal· 

'00 

08. Thermostat valve 
()9. Oil cooler 
10. 5hul-o/1 valv"s, on au~lI i ary eng lMs. only 

Pipecom"ctions 

A. Connection to separator (optional) 
8. Suction 10 sland·by pump (opt iona l) 
c . Discharge from stand·by Dump (opl lona l) 
D. Draining 01 lubricating 0 11 sump 
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DESIGN OF EXTE RNAL LUBRICATING Oil SYSTEM 

EaCh engino should nave a separate lubricating all 
system of I1s own. Main onoln", operating on h<>avy 
fuel should hay" continuous centrifug ing of the lubri­
cati ng all. either according to 100 bypass or batch prin_ 
ciples. Au . iliary eng ines wllh wet sump can ha.o 
inle rrniHent separation, with separation 01 a slopped 
engine. A lternati ... ly, tho used all call be drained 10 a 
lank, Irom wnere it is sepa rated to a storage tan k lor 
used oil. 

l ubrlcallnv a ll pump (01) 

The direct driven lubricating oil pump Is of tho gear 
type. The pump is dimensioned to provide "utHeionl 
flow even at low Speeds and 15 equipped w ith an ove ,­
flow .alv" which Is control led from lhe oil inlet pipe. 
I! ne<:"s'l<lry. Iho engine Is prov ided wllh pipe conooc­
Hons lor a .eparate. moto< driven st and·b~ pump. 
Concerning flow rates and preosures, s"" technica l 
data. 
111e s!K'tlon height 10< the pump should oot exceed ~ m. 

Prel ubrl.,.tinll pump (02) 
The prelubrlcatino pump Is a motor drl'ffln screw 
pump equipped with an overtlow valve. 
The pump is used for: 
1. ti lling 01 the diesel enoine lubricating o il system 

before starting, e.g. when the engine has been oot 
of operation for a long time 

2 continuous prelulJrication of a stopped diese l engi. 
ne through which heated fuel Is ci rculating 

3. continuous prelubrlcatlon of stopped diese l engine 
In a mu lti ... ngine installation always when one of 
the eng ines is running 

4. prov iding addit ional capacity to the direct driven 
lubricating 0 11 pump in certain installations where 
the diesel engine Speed drops be low a certa in 
value. In these cases. the pump should start and 
stop automatically on SiO""ls from the speed mea­
suring s~"tem 

Corcern ino Ilows and pressures. See technical data. 
The suction height for tho bulll-on prelubrlcating 
pump shou ld not e.ceed 3.5 m. 

MOlors lor the prelubricating pump 

4 ... 8R22 
12V22, 16V22 

'" " 1.5kW 
2.2kW 

LubriC-lling pump, " .. ><I·by (03) 

"", 
I.HW 
2.3kW 

The stanCl-Oy lubr icating oil pump can tie ot tho gear or 
screw type and shou ld be proviCled wl1h an o'fflrt low 
valve. 
Deslgndala: 
* capacity see teChnical Clata 
* operating pressure. max. 8 bar 
* operatino temperature. mal(. lOO"C 
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Seperal or 1()4) 

Th" separator should"" dimenSioned for continuo us 
centrifug ing. Each separate lubricating oil system 
shou ld have a separator o! Its own. Auxi liary e"glnes 
can oo<ma ily hav .. a common separator. In Insta lla. 
tions with !our or mor .. auxiliary engines Iwo separa­
to.s Shou ld b" installed. 
The s-epa rator system musl not be de.lgned for water 
m ixing when centrifuging. 
Des ign dala: 
• f low Ihrough the separator 

in re lalion to rated capacity 20 .. 25 % 
* num""r of through-fl ows 

of Ih .. entire 011 votume 
per 24 h 

.. centrifuging temperat ure 

.. systemoll"olume see t"chnica l 
dala anCllube 
oit tan k 

Recommended rated capacit ies for lubricating o il 
separators . The capacities apply !or ono eng ine. 

Engine Ma in engine Auxil iary engine 
type separate lu"" weI sump IIh 

oil tank l/h 
4R22 = ,'" 
6A22 "'" ~ 
8R22 >oro .'" 12V22 "'" "" 16V22 ~ ,'" 
The capacities apply lor automat ical ly cleaned sepa­
ralors. For manua lly cleaned separato(3 Ihe capaci­
ties should be increased with 20 %. 

S.pera1Of pump(051 
The separalor pump can be dl reCI driven by the sepa. 
rator or separalely dr iven by a motor. Tha 1I0w Should 
!)e adapted to achieve the aboye mentioned opt ima l 
capacity. 

P",hul er (1)61 
The preheater can be a sleam or an electric heater. 
The surface temperature of the healer must not !)e 100 
high In order to avol<t COking o! tna oil . 
DeS ign data: 
* In main engines when centriluging during opera. 

tlon, th" healer Should be dimensioned !or Ihis 
operating condit ion. The temperatu re in the sepa. 
rate s~stem oi l tank in the sh ip's 1>o1l0m is nor­
mallyM ... 75"C. 

* In aux itiary eng ines when centrifuging Ihe eng ine 
being SlOpped. Ihe heater shou ld"" d imenSioned 
large enough to allow ce ntrifug ing at opt imal rate 
01 the separator without heat supply from the d ie· 
sel engine. 
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Lubricating ";1110"'118 tank (07) 
In engines w llh wet sump system, the lubrlcallng 011 
can De IlIled Into 1M eng ine, by using a hand all can, 
through the ..,paralor pill". The system Should be 
arranged so that ;l ls possible to measur" the li lted all 
vo lume. 

Slud"" t.nk (061 

11,1 ••• yslem 1()9) 
In auxiliary engines with wet sump operallan aod a 
common "'paralor, the standard engine i. deliY<lred 
with Interconnected va lv.,s to pr"vent erroneous ope' 
ration 

AutOtrnltlc IIlter (11) 
In order to .. xtend tl>e operallng lime 01 the canrld ­
ges 01 the bu llt.on lubrlcallng all filler. on ''''luest. an 
automaHc IlIte , can be filled in sefies with the ca rtrl d· 
ge type filter, 
Oes igndata: 
I< lubricallng all vlsco, lly SAE 30 tSAE 40) 
" ope'atlng pressure , "'1\'. 6 bar 
I< test pre."ure, min. 12 bar 
I< operallng temperature, ma • . IOO' C 
• lineness 90 % separation 

above20microns 
(absolut"m"sh) 
width max. 35 microns) 

• recommended pressure 
drop for IlOfmal filler. dlny 1111", 1.0 bar 

al arm 1.~ bar 

Suction •• raln8r ('2) 
If neces"",ry, a suction strain", completed by magne­
tic bars can be fi\tOO in lhe suction pipe 10 prolecllhe 
lubricating o il pump. 
The suct ion stra iner as well as Ih" .uction pipe dia· 
meier shou ld be amply d imeosioned 10 min imize lhe 
Ilow loss. The suclion strainer Shou ld alway. ba pro· 
vlded wllh alarm lor high dllterenliel pressure 
* Iineness O.~ ... '.Omm 

WARTSILA VASA 22 
PROJECT GUIDE FOR MARINE 
APPLICATIONS 

Syslem 011 tan~ (H parateH,3) 
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The engi .... dry sump Is drained al bolh ends. The pipe 
connection belween Ihe sump end Ihe sy"em oil lank 
shou ld I>e a .. anged lIexlble enough to prevent damage 
due to thermal expansion. 
R&eommendation lor the design of Ihe lank given in 
Ihe drawing 01 Ihe engine roo m arrangement. The lank 
mu", not be pl aced .0 Ihal the 011 Is cooled so mUCh 
Ihat Ihe recommended lubr icating 011 lemperature 
cannol beoblained. 
Des ign dala: 
• 011 V<) lume I .2 ... 1.5 1 1/kW 
• lank 1IIIIng 75 ... 00% 

Lubricating oil coole.-(I.) 
The luMeating 011 coole<. normally mounled on all en· 
glne •• Is olll>e lube type wllh a dlrecl acting, buill-on 
thermoslat valve. 

Th ..... O"" •• lnllS) 
A I",moslal valve 01 I he direci acting Iype is normally 
installed In all engine • . 
Design data: 
• inlel oil lemperaturelo 

be kepi constanl. sel poinl 71 "C 
• oparaling pressure. m.... 8bar 

lubricating 011 fine lII.er (16) 
The lubricalilllJ oil f ine filler is a duplex IIlter wllh 
cllangeable cart ridges 01 paper. 
The t iller is dimensioned lor an operating time ot 
2000 .. . 3000 h per canrldge when running on heavy 
luet. 
• fine ness 

Centrifugal till .. r (17) 

60 % separation above 
15 microns alone Ihrough· 
flow 

In addition 10 the full·llow llite r Ihe eng ine is equipped 
w llh cent rifugal fillers In by-pass. 
• capacllypertllter 1.1 m'th 
* l ilteri ng properties down 10 I m icron 
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LUBRICATING OIL SYSTEM ,V69E347 

06 

System compo ... nl. 

01 Lubricating 011 pUmp, direci dri .... n 
02 P,elub'icatlng oil pump. elecI,ica lly dr iven 
03 Lubricating oil pump. stand·by, 

ele<:lrically dr;",," (d ln.ta lled) 
04 Lutllicaling oil separ"Ior 
05 Separalor pump 
06 Prehealer 
08 Sludge tank 
11 Automatic filler (If 1""lalled) 
12 Suction .trainar 
13 SySlem oi l lank 
14 011 cooler 
15 Thermoslal va lve 
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16 Fine Hlter 

Pipe connec tions 

A Lub'icallngoil ~ u clion pipe. main pump 
B lubricallng oil suction pipe. p,elub/lcating pump 
C lubricallng oillnlellrom stend-by pump 
D lub'icaljngOil dralnagesysternoiltank, 2 pcs 

Pipe dl .... n. lon$ 

Engine 
• ... 8A22 
12V22.16\122 

• 
""" """ 

, 
2xNS100 
2.NS'25 
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o 

Syslem components 

/' 
08 

0 1 Lubrlallng oil pump, direct drl.." 

, / 

02 !>reIubI1aling oil pU,"", &tllClrlcally drl.." 
G' Lubricating oil separalD< 
05 Se,!aralorpump 
08 Preheat .. 
01 Lubrlcallng 011 SIo<.oe t.nk 
08 SIOOge tank 
09 V.I"" "yet"'" 
10 Flexlbl .. pip" connection ~llns" l led) 
'8 Renovating tank 
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A Lubrlcallng 011 .uc:tlon pipe 10 *"!)llralor 
8 l ubrlcallng oIlliOturn trom *"!)II",tor 

Engine 
4 ... 8R22 
12V22,16V22 

, 
"" """ 

, 
"'" """ 
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COO LING WATER SYSTEM 

GENERAL 

The Vasa 22 I, normally equlpJ)eC ",nil. load clepen. 
dent cool ln.g wale, 5~5Iem. 
The low ternpefature system, I,e. The cl'laf~ II< and oil 
eooIlng system, .00 the 1'110" temper.tufa ".t_.1.8. 
t". laekel .... ter system. are intotrCOtlnected. Due to 
U,ll the engine should be cooled with IrQh wI'er, ,,,. 
pH ...... ..,. and 1\an:I......,. 01 which should be wUhln nor· 
ITIIII ya' ... , The chlorine and lulpl'latl conlents 
f/'IOUld be U lOw as possible. To prevent rull lOO'mlng 
In lhe cooIltIQ .... Ie< .yltem, • COffOSion InhlbllOf 
should be added 10 the system 'CCQfdlng 10 lhe In· 
, ! ,,"cHona In !he Instrucllon manual. 
TIMo cooling walor pipe. 01 tne engl". are made 01 
'Ieel. 
To Ili0w .tart on heavy fuel, the anglne cooling W811' 
system, both I he LT and the HT sy,tem, shou ld tie 0 ..... 
heatltd 10 I temperature a. near tne Opflrallng tempe. 
r.ture II poSSible, or min. GO "C. Engines In whiCh lull 
load I. appl ied Immediately aU.r Itart .hook! also be 
Pf_ted before "M. al~ ... hen running on Marine 
OIeHIOlI. 

ENGINE INTEI'INAL COOLING WATER $YSTEM 

1f'fftpec;U"" 01 tM engine cylinder ..... moe. an4lo< 
IppilUotlon type the Inter"" 00111_ oooIlng .... t .. 
Iyllem <hIaign il similar. Each engine I_ as _"ndard 
p<cwi<»d ... II~ 1M following ooill_ eQUipment 
- circulating pump and non'feturn .atoe lor lhe low 

temperature circuit 
- I~ermoatatl c . al"" lor the low tempera ture circuit 
- Char"I.;reooler 
- lubtlUotlng cil cooter 
_ cl,culaUng pum p and non·retu rn val .. lor t ~e ~Ig~ 

lemperalureclrcu it 
- thermostatic .al .. lor t~1 hig~ temperalure clrcuil 
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On request tl'>e I"g lne can be 8QUlpped ... Ith connec ­
tions for se parate ly mounte<l IIInd-l>1 cooling water 
pum ps and a fraa~ W" ,r dest lll,r, 
The charge air cool&> 8M 11\1 lubricat ing 011 cooler .re 
as slandard dimensioned tor an Inlet cooling ... atl r 
lemperalum ot 3tI"C. 
Both the low temperatura .nd the high lemperature 
circuits am PfO'll1ded ... It~ IIWIr own thermostat . al"" 
lor a load IIftpe1>(le-nt temperature control 01 the coo­
ling wal",.. 
The set points 01 tM thafmolla' wal""s are aulomatl­
cally adjusted when 1M 10ed of the engine Ctlllnges. 
When the IOIId cIM:_ lhe Ht point Inc...ases and 
.Ice _sa. AlnornW Ngh load operalion 100 se1 point 
01 lhe low temperatura circuli Inlet Is 38"C and the 
high temperature circuli 0<.11111 78"C. At Idling. Ille sel 
poinl 01 the I()W lamperature circu li Is abt. 7S"C and of 
the high temperature circuit abl, to!!i "C. This requires 
a static pressureol ebt. 2,0 bar. whiCh m .... ns that the 
expanS ion ta nk mu.t t)eol th,clos&d type. For cenaln 
aux iliary ang in .. the hlg her .. 1 polnt tOf' the high tem­
perature circuit c..n be Q6 "C, w~lch mak"" it poss ible 
10 use a "",mal open '~Pilnslon link. 
The outiel. Irom the low cemperature and high tem pe-. 
fDtUtl cJrcuiC~ are InC&rCOIlf>ICtrxl and the mi.od water 
Is cooled In a I_h wall'. tookr. 

FOf' engin .. ~PlCilie<l lor burning SOlely Marine Diese l 
Fuel Of' intermed iate luel wUh the maximum vlscosiCy 
ot 30 cStlSO"C (250 s.c,r/COO "F) the load dependent 
cooling water sysle m un be omIU&d, The loll owi~ g 
pa ragraph applies tC th' pl,nnlng 01 the e~lernal sys. 
tems 10f' these I<'Iglllfl. 
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COOLING WATER DIAGRAM ~V"E331l 
LOAD DEPENDENT TEMP. CONTROL 

L _ _ L."'----_ 

0 1, H.T. cooIlng W3'.".PUmp 
02. L.T. cooling wat .... pump 
03. Non·return valve 
O.t. TlirIlOCIwgeo-
05. Chefge al. cooler 
06. lubrlcallng olt coole. 
07. H.T. thennosta, .. a l-.e 
08. L T. thermostat valve 

H B 

I 
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A 

__ ~~l_.J 
G/F E 

A. Cooling walerlnl~ 
B. Cooling walerout~t 
C. Cooling w.ter •• ""l'I8lon 
E. Sland-by po,.lIIp. '~11on 
F Siand-by pump, dl..:n.roe 
G_ P'_l ing Inlet (2 QOn.,..;lIont' 
H. PreneaHngoutle1 
I H.T. oooHng w.I .... II. 't8flUng 
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CONVENTIONAL TYPE COOUNG WATER SYSTEM 

I 

I 
. 

l 
(ri)(rS) . ~(TS)(TSJ 

r; ' . 'M 

)rlrlrl(l(J fr1)j~ J 
~ ~ r----- EIG . ., -- , ..- \ --...-:.-", Ir,C §/ ~~ , 

03 .Q!/ 

~ tii\ lTl)(Pl) r-----iF 
'r 'r'r ' . . 

- .... - ....... "'-':- ... -:'~ A 
,-~ 

.QV Y 
~QV- . 

J . 
0 B 

51'1 ' .... component. Pipe con...cUon. 
01 . H,T. Cooling .... Ier pump foPtlon.l) A. L T.CooI1no ... " .. lnle' 
02. LT. Cooling wal .... pump(optlonlll) B. LT.CooIlng .... l .. OUtl.l 
93. _ .. alum w8lve"",tiooall C. H.T. CooIino ... _t ... lnlel 
1M. Turboctwo<ger O. H.T. Cooling "'8' .. OUlle, 
05. cn..ge al. cooIM ,. Preheating Intel 
08. lubrial1 ingol lcoolef ,. Connection lor a'and.oy pUmp 

G. Coo'-'Ik>n IOf a'ind-bjl pU"'II 

• Cooling .... 18<.1 • ....,11110 



DIMENSIONING OF TliE EXTERNAL COOLING WATER 
CIRCUIT 

T~e pipe dimens ions in I~e coo ling ... ater system 
ST'>ould be determined accord ing to IT'>e lollow tng mao 
~Imum water ve locitie", 
1resh ... ater, pressure pipe 
hesh ... ater, suction pipe 
sea water. pressu.e side 
sea ... ater. suctioo side 

3.0 mls 
30mls 
2.5mls 
1.5 mls 

The freSh waler pipes should be designed 10 min imize 
the Itow resislance as much as possib le. The .maller 
Ihe pressure drop in the pipes Ihe bigger pressure 
drop Can tie used lor the cooler. 

CireulaUng pump, dirK I d,inn. high tempe",lur. cl,· 
cuil (Ot) 
The direct dMen cool ing ... ater pump Is 01 tM centri· 
lugal I ype and Is driven by the engine crankshaft 
through gear transm iss ion. 
On request, out lel and Inlet connections lor a separa· 
te staM·by pump can be provided as well as a shlll-oll 
valve on the 8uclion side "f the built..m pump. 

Mater iat 

- housing: cast Iron Or bronze 
- tmpel lar: cast Iron Or bron>:e 
- shall : stainless stee l 

- seating: meChanical 

Concern ing capacity, see technicat data. 

Circu lating pump, direct driven. 10 ... tampe",lura clr· 
cull(02) 
500(011 

St.nd-by clreulallng .... ter pumps. LT and HT circuli 
(03.04) 
The pumps ""rmally 10 be of the cenHllugal type and 
drillen by en etectric motor. Coocernlng capacity. see 
teChnical data. The del ive ry head 01 the pumps should 
be increased wilh the actual Itow resistance in the 
e ~ lernal pipes and Yalves. 

Sea .... tar pump(05) 
The sea ... ater pumps have to be elecHlcal ly dri.en. 
The capacily 01 the pumps are determined by the Iype 
of coolers used and the ~e"l lo be di ssipaled. 

Lubrlc.o llng 011 coola' (061 
Tne lubrical ing o it coo ler is of tne tube type. Intendoo 
to be cooled by Iresh water and connecled in series 
with the cha rge air cooler. 

Materia l Itube I ype COOler): 

* tube 
* tube plale 
* water 00. 

CuNI30Fe Or Culn20AI 
CuN i30FeorCuZn~c 

Rg 10 
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Design data: 
See technica l data. 

Ch.rtl8 air cool., (071 
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The charge air cooler buill on the engl ..... _ O~e lor the 
In·llne engi~e and t ... o lor the "'''ngine - I. 01 the in' 
sert t~pe with removable coole r Inserts. 

Material 

• tubes 
• tulle plates 
* waleroox 

Design data: 
Seelechnlcat data 

Freeh ... " .. canl,,1 cooler (081 

CuNI30Fe or CuNil0Fe 
CuZn40 Of stool 

Rg70'GG25 

The Iresh water COO ler can be of either tube 0.- plale 
ty .... . Due to smal ler dimensions 01 the plate coote r. 
this Iype is normall y used. The fresT'> wale, cooler can 
be common for several engines. also one independent 
cooler pe r engine is used. 

Design data, 
Fresh water lIow: see techn ical data 
Pressure drop on Iresh ... ater s ide; 

max.C.6oar. 
If the flow res islance in the external pipes is high it 
should be observoo ... hen deSigning the cooter. 
Sea wale r How: accord ing to cooler man u1acturer. 

Normally 1.2 ... 1.5. the fr"sh ... ater flo ... 

Pressure drop on sea ... ater ~ I de: 
according to coo ler manufacturer. 
Normally 0.8 ... 1 .~ bar 

Fresh water temperature aUe, cooler (before englne~ 
max 38 "C. Heat 10 be dissipated: see lechnical dala 
Safety margin to be added: 15 % +- marg in 

lorlouling 

Separate lresT'> ... ale; coole<s can be supplied as option. 

Thermosl.t .al ..... high tamperature circuit (09) .nd 
I"", l.mpa"'ture cireuil (10) 
Tile cool ing ... al er thermostal valves fitted on the en . 
gina are 01 the d irec t act ing type. The .alves haye I wo 
dille'ent bu llt ·in temperal ure sens ing elements, One 
for normal high load operation and ono 10< 10 ... load 
operati on. The selecllon of element in operation Is 
done automatical ly according to the charge air pres· 
sure, 

Set lIalues of Ihe thermostat valves: 
HT clmul\: 
LTdrcuil: 

7S"Cll05 "C 
38"CI7S"C 

TM Ihermostat "alve lor high temperature circu it is 
arranged to control Ihe ""tlet temperalure 01 the wa· 
ter and tne valye lor I~e 10 ... temperature c ircuit to 
contro l the In let lemperature to the pump, 
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The coole", are 01 the type with t itanium plates, the 
thickness 01 which is 0.6 mm, and with nitrite gaskets. 

'-

~ , .~ I M 

ComechCl'l type 

1V4? F O' 

Cooler size A , , , G , 
, , 1265 520 ~5 230 200 100 180 55 

1965 120 1315 350 265 1!'JO 240 65 
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VEE·EMGINES 

01 Sea ""aletllliel 
02 Sea walefoul lel 

Engl ..... 

12'122 
16'122 

03 Jackel wate< Irom"nOin. 
04 Jac ke t wale,toe nglne 

A From engine alt . [o""II'n" 
B By-pass 
C TOCOQletaltlromcooler 
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The cool"", are 01 11>8 type w il ~ titanium plales, the 
thi ckness 01 which I, 0,6 mm. and with nitrite gaskets. 

, 

- " --f c 

~ , 
L 

z~ I M 

Cor!leclioo Iy", 

1V47 F OI 

Coole r size A , , , G .. , 
, 1265 520 ~5 230 200 100 180 55 

1965 120 1315 350 265 150 240 65 
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~~ ~.~ +" .. ' 
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VEE·ENGINES 

01 Sea wal., Inlel 
02 Soa w~IGfoutiel 

Engine 

12VZ2 
16VZ2 

03 Jac~.1 wale' from engine 
04 Jacket waler 10&nolno 

A F,omenglnel lt.to,ngine 
8 By-p;us 
C 10""""".I1. lIomooole, 

A • 
1513 "00 
1513 "00 
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,~ '" " ,,, 
". '" " 
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bpsn, "'" t.nk (11 f 
Th" aXJ)lI nslon lank should com.,..,.al0 10' volume 
c hange. In Iho cooling wale , system. serve" von ling 
arranglmanl and p'ovlde sutficient statle preu ure on 
the cooling wat .... 
* Prenu", hom ttMI oXl"lnl"'" tank 
Due to ItMllllC'eaSild tempefat u, ... ot the nIgh tempe­
"Iu", cooling wal", at low Io.d tho! static ptHSU" 
obtained f,om the n panslon l~k .hould be .. l1hln 
1.5 •.. 2.5 bar. tn smaoler ships lhe hp.ll(l&"'" tlllle' "" .. 
10 be the c_ IHI". For cert,in au.WIIIY engt"" a 
alatlc ptHIUfl of min. 0.7 bill' c.n be IICclflled. 
• Volume: min. to 'lIo of lhe .y.t ..... wat'" volume. 

~. min. 100 lit .... 
Concerning engine "at'" YOiumes, see ll1Cnn~1 
data. 

Thelank should be equ ipped 3-0 lhelt It I, pOlllb ll 10 
dO" w'te, I,eatmenl agents. 
The . ent pipe of each engine should be drt wn to the 
"nk "partte ly. continuos ly , Ising, and .0 Ihat oxld,· 
lion of I"" walor catlnot occu, (the outlet should be 
belOw the .. aiM le.el f. 

s.. w.t«fill.,(I2j 
* tlneness 3. . .5 mm 

P_Ung pump (I ' ) 
Engines .. hich ..... sl&nod on _", fuel fequl", pr. 
Mallng 01 tM low lempe .. I ..... and high tempeq.t ..... 
oooting .. ater. St'nd-by auxiliary engl ..... hould "" .. 
pt~led oooling water, also il in atand-by on MDF. 

Dealngd.l.of tn.. pomp: 
* caJ)llClty: 0.5 m'/h x cyl. 
* p'essu'e: .bt. I ba, 

P"""t .. (15) 
Thel I nargy ' lIqu l,ed lor h"lIng 01 lh. cooling w'te' In 
tM main and .uxill ary engl .... can be laken from , 
running engine or. separate 300U'CI. In bolh cas, .. , 
HJ)lI"te cl'culatlng pump should be u$.ed . With an 
engine .. Ith lhe Io.d O&peodenl cOOling .. at ... I yltem 
lher. Is no , i.k tM t lhe ... ter 01 • ",nnlng engine I, 
COOled below the ptIfITllsslble .at ... . 
II t ... cooling wale, systems of t ... fIII ln.nd .... II~ 
engl,," are separated from each oilier In otn.. .... 
PIIC". lhe energy Is recommendeO to De t .... smlner:l 
through ,,"I .. hangers. 
W""'" ~1I"11, lhe cooling ...... tempef-'Ufe of 
lhe engl,," shoutd be kepI IS ""'" I'" """",ling 
~al .... s possible. 

Design dall: 

* p'ehutlng temperatu",: min. 6O' C 
* ,~ul'ed h .... llng powe r per engine In kW: 
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P, '" heating powe< ,equlred 10 ,alse the engine I ..... · 
pefa tu,e .c· C In 1.5 h 

P, '" continuous ""11"11 POW" 'equlred to keejl the 
engine temperature 4(j'C ._ ambient 
le mpe<atU«t 

P u h a, lIng un l l 

A complele prehe&Ung unll can be supplied '" option. 
The unil consists 01 lhe 101l0 .. lng J)lI rt s 
_ e lec tric heal.", (coliSf 
- ci ,culating pump 
- cont,o l cablnol ICI' h"t .... nd pump 
- safety v.l>e 
- one sel 01 Ihe'mom.I". 

Siz. Humberof I-INt81 ~-cyllndefs C!p!CitykW eapKltl m'''' , • • , , • , , , , " , 
• t2 ... 18 " • , 'U' " • • 30 ... 36 " • 

For inslallation ... Ilh _,al engines Ih' preheale' 
unit can be chosen for healing UP 1"0 eng ines. The 
heal from a funning engtne cln t>e uaed a nd Ihe,e fo,,, 
the pO" " con.umptlon 01 the h"ters .. III be I.u 
tllan lhe nomi",,1 capacity. 

CIf(:Ultll"ll PII"'II lor l"Kooa'Y 01 .... " ",".t I16f 
An aleculcally drl.en clfeul.llng pump I. necessary to 
ensure a Iconstanlf 110 .. th'ough the .. aste heal 
leeow .. y equi_1. FOf a single engine inslatlallon. 
the pUmp may be om;l1ed. 

Heal ue"""Oe< IOf "';0'" Y 01 .... It ..... t (17) 

Design d.t" 
* 11ow: ICQ)fding looptlmum temper.ture prog ram 
* heat to be dlu lJ)llter:l: 

0 .. kM 
k • load laclor, see graph btlto .. 
M '" Ileal to De dlnlpalMl al 100 'lIo toad, 
I."" l.,.;hnle,1 dalll 



* coolin~waterlemperaIUJe: 
The temperalure 01 the high temperature coo­
tlng waler oUI Irom the "nglne Is 76" at nor­
mat nigh load operat ion the corresponding 
temperature is tOS "C and the Itow I. \Iilry 
smal l_ 

The Ihermostat valve shou ld control the coot ing water 
temperalure out I rom the heat recovery heat exchan­
ger , If tile temperalu re is low enough Ihe watcr wi il 
flow directly to the suct ion s ide 01 tile high tempera. 
ture coo ling water pump. otherwise to the central 
cooler, 
Recommended sel poinl : 7t "C 
With Ih is set po int, the tota l wate r How lrom Ihe high 
temperatu re c ircu it Can be used 
When recovery 01 the tOlal avatlable amount 01 heat 
energy Is not r"'lulred, the thermostal valve can be 
omitted. The Water / tow out Irom the high temperatu­
re circuit will depend on the toad 01 the engine and is 
approx imately 20 % 01 the nomlnat I low 01 the bu l lt -on 
cool ing water pump. at lu l l toad and 10 % at 55 % 
load. 
When the coo ling wate r temperature out lrom tha heat 
recovery unil I. approximately 45 "C the total availab­
le heat energy can be util ized al,o without the Ihe<_ 
mostat valve. Then. however, a c irculating pump I, 
ne-cessary , also lor .Ing le engine in.tallations. 

HEAT TO BE DISSIPATED FROM 
THE HIGH TEMPERATURE CIRCUIT 

• 
" j "1 -tL , 
"' 1:4 

"+r- , 
" 

" " 
Heat to bed issipaled 
Q", kx M 
k = load factor 

100 ''''''' 

'" 

M = neal to bedi •• lpatedal tOO % load 
IMe lechnlcal dala) 

CONVENTIONAL TYPE COOLING WATER SYSTEM 

For eng ines speei/ied tor burning solely Marine Diese l 
Fuel or Inlermedlale luel wlln Ihe max imum viscosity 
0130 cSt/50 "C Ihe load dependenl cooling water sys· 
tem can be omllted, The lollowlng paragraph applies 
to lhe plann ing 01 the external systems for these en­
gines. 
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The charge air cooler bull1 On the engine - one tor the 
In-line engine and two or Ihe V-eng lne _ is 01 the 
insen Iype wilh removab le coo ling Inserts_ 
Materi&! : 
* tubes 
* tube plate 
• waler box 
Des ign data: 
• pressyre drop, 

Cu"'i3OFe 
CuNI30Fe 
bronze 

wate r side s"" lechnical data 

J.ctet wlt,r cooler (08) 
The Jackel water cooler delivered with the engine Is 
normally 01 Ihe tube type. intended 10 be coo led by 
sea wa ter and connecled in series 10 Ihe o lt and 
charge air coo lers . 
A coo ler comroon lor several engine. can be used. 
However, It Is recommendable 10 connecl mllX imum 
Iwo eng ines 10 the same cooler. 
Maleria l: 

• tubes 
• tube plates 
• water box 

CuNi30Fe 
CuNi30Fe 
bronze 

Concerning design data,""" technical data. 

Thermoet't waive, jacket •• Ier 1(9) 
The lacket water thermostat valve de livered with Ihe 
engine 15 normally 01 the direct acting type. The val ve 
is placed so thai Intet waler temperalure Is kept 
constant. 
A common Ihermostat ya lve for several eng ines can 
be used provided thallhe temperatures 01 alt angines 
are the same. 
Design data: 
• temperalure (sel point), 71"C 

When Ihe thermostal valve 15 01 the dlr...:t acting type 
and placed far hom the engine., It may be necessary 
to u. e a sel point about S"C higher to compensate lor 
heat losses In the pipes. 

Th..-most.t •• IYe •••• • al .. (to) 
In ships operating on o ld seas, Ihe sea Water inlet 
temperal ure 10 the coolers should be increased by re­
circulation , A IherroolS!al v. l.e i, recommended lor 
this purpose. 
The thermostat valve should be 01 a very rig id design. 
WlIh "....eral engine. connected to the same s~"em. 
the thermostat valve Should control the Intel tempera_ 
ture to the engines. Set po int: 2S"C. For one eng ine 
per system. Ihe Iherrooslat valve can contrel either 
Ihe outlel temperature alter the coolars, set point 
Ja"C, 
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E.p'nslo!l tlnk (II) 
The expansion tank shou ld compensate for yolume 
changes In the cooling water system. ""'. as ven· 
ting a""n!/Oment and provide sutfie l .. nt ,taUc pressu· 
reon IMcool ing water. 
The lank ' hou ld f)e equ ip...,.J so that it i5 possible to 
dose water treatment agents. 
The Yent pipe of each engine should be drawn 10 the 
tan l< separatety. continuously nslng. and so Ihal oxl· 
dation 01 the water cannot occur (the outlet sl>ould be 
below the wMer I_I). 
* height abo .. e the 

engine crankshalt 
centre l ine: min. 5 m 

ma • . 15m 
• YOtume min. 10 % of Ihe 

syslem water .. olume 
however. m in 
100 IItres. 

Concerning eng ine w~ter .. olume, see technica l data 

s.. water f ilter (I 2) 
* Fineness 

Prehe.llng pump (14) 

3 ... Sm 

Main eng ines require preheating of the lacket water 
when starting on heavy fuel. Normally. the main engl. 
nes shoutd be heatotd during sloppage In port. 
Stand-by auxi liary eng ines shou ld ha .. e preMated 
Jacket water. 

Des ign dala of tM pump: 
* capacity 0.3 m'/h .. eyl 
* pressure ca I bar 

PREHEATER UNIT 2V&Ol 243 

I'l 
I 
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Thl! energy required for heat ing of Ihe JaC l<el water In 
main and aux il iary engines can be taken hom a run· 
nlng aux iliary engine or a separate sourCe. In case 
heat is recovered from a runn ing engine, the system 
Should be d,,"lgned so Ihal Ihe temperalure of I he 
engine concerned Is not allowed to drop be low a ,..,r. 
m lsslble value. 
If the cooling water system. ollhe main and auxiliary 
eng ines are separated from each other In other res. 
pects, Ihe energy is recommenMd to be transm itted 
through heal eXChanger •. 
When preheating. Ine COOling wale r temperature 01 
the eng ines shou ld f)e kept as near the operating 
value as possibl ... 
Oesigndata: 
* preheating lem,.., ratur .. : m in SO"C 
* requ ired heating power 

per engine in kW: 

4R22 
6R22 
BR22 

12V22 
16V22 

e, e, 

" , 
" • 
" • 
" , 
" • 

P, .. heating power required to raise the engine 
temperalu re 3O"C in 1.5 h 

P, '" continuous heating power required to keep 
the engine temperalure 3O "C at>oye the am­
bient lem .... ralure 

Fresh waler dlst ll l.r 117) 
A fresh waler dlstille' Or an equivalent arrangement 
must abSOlutely not be connected 10 the circuit so 
that the Inlet water temperatu re goes ba lDY ro "C 

TI'P"IkW , • , 0 , 
6,9, 12 NS32 NS32 850 "" .., 
18,27,36 NS50 NS50 950 "" ,~ 

Pipe connltCt lo!ls 

• Water inlet to preheater 

• Water outtet fro m preheater 
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COOLING WATER DIAGRAM 1V69E:M9 

s,,, .... compoo ... , •• 

I 
I 
I 
l 

01 H.T. Cooling water pump 
02 LT. Cooling waler pump 
03 H.T. Stand·by pump 
0. LT. Stand-by pump 
05 Sea wat er pump 
06 Lub/IClIting 011 COOl .. 
01 CMroeajrcooler 
08 f resh ....... !f;en"alj cool .. 
09 T~t.t ..... H.T.cln:ult 
10 Thermostat ..... LT. cl«:ult 
11 EXpanlM>ntank 
12 Sea ".'8<11Ue< 
13 Dlscl\jlro ••• I., 
,. Pr .. h .... tlng pump 
15 Pr .. h .... ts' 

05 
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A Cooling Water in let 
8 CooIlng ... a'.routle' 
C Cooling wat&< , . panllon 
E 511"';1.1), pump suction 
F $tand.by pump dlscl\arge 

Cooling wale< air ... nllng 

Engine A 
• ... 8M2 N580 
12V22,18V22 NS100 

, 
''''' N5100 

, 
'''' '''' 

, 
' '''' NS100 

" 
1 ...... 1981 

, 
''''' NS100 

, 
NS10 
N510 
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COOLING WATER DIAGRAM lV69E3SO 

, , 
" , " , 

" lJ!. 

l-llll ~7 ;sz-. 
, 

i- t- S2," 
r= f ~ ~ t ;;J 

rrr n .1. fIDJ 
, j -$ , , 

i~ r 
!{:J 

~ 
'" 

, 
, , 

1V69E3S0 

System componenlS PI~ connectlona, 'rI1Iine 

"' H.T. Cool ing water pump , Cool ing water, inlet 

" L T. Coollng wale,pump , Cool ing watE!(, outler 

" H,T. Stand·by pump , Cooling water , . panslon 

" L.T. Sland-b~ pump , Preheating waler inlet (2 con nections) 

" Sea wate'pump " Preheating waler oulle' 
M lubricati ng oil coole, , Coo ling water air venting 

"' Charge ai , cooler 

"' Fresh wate, (central ) coo ler 

" Thermosta"a lve H.T. circuli 

" Thermostat ... al., LT. cireui! 
Pipedimenllona 

" Expansion lank 

" Sea water Iilter 

" Discharge .alve Eng ine , , , , 
" 

, 
" Preheating pump CBR22 """ """ N525 N$25 "", N510 

" Preheate. 12V22.16\,22 N5100 N5100 111525 "'~ "'~ NSm 



HEAT RECOVERY AND PREHEATINO DIAGRAM 1V69E352 

01 H,T,Coolingwale,pump 
02 L.T. Cool ing wate r pump 
06 Lub,icatingo ilcoole r 
07 Chargeaircoo le, 
09 Thermo.'a! yal .... HT clrcuil 
10 Thermostat valve, LT. ci.cull 
14 P,ehealerpump 
15 Preheat". 
18 Circulating pump for recovery of waste heal 
17 Heat exchange, lor re<;overy 01 waste heal 
18 Thermostat valve 

WARTSILA VASA. 22 
PROJECT GUIDE FOR MARINE 
APPLICATIONS " In ue 1981 

16 17 

PI~ connections, ,nglne 

G Preheating inlet 
H Waste heat outlet 
K Return trom heat !'&COveIY 

Plpedlmen. lons 

Engine 
4 ... 8R22 
12V22.16V22 

G 
NS25 

' ''' 
" ''''' ""' 

14 

1V69E352 
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COOLINO WATER DIAGRAM 1V69E351 (CONVENTIONAL SEA WATER COOLlNO ) 

20 

" 

System components 

01 H.T. Cooling wate r p ~mp 
02 L.T. Cooling wate, (sea water) pump 
03 I-H.Stand .bypump 
O. L.T . Stand-OY pump 
06 LubrlcaHng oi l cool er 
01 Charge air. cooler 
08 H.T. Coo ling watercooler 
09 Thermostat valye , H,T. circuit 
10 Thermostat va lve, L.T. circ uit 
11 b p.ansion tank 
12 Sea water lilte. 
13 Dlsc",",ge val"" 
U Preheating pump 
15 Preheat'" 
11 FrsshwaterdeSllller 
18 Ae<:luction,gearoilcoo ler 
19 Thermostat val. e 
20 AI,v"ntlng from L.T. circuli 

" " 

----- - ~ 

Pipe connections, . ngine 

A Sea wate r sucHan 
B Sea wate,out let 
C H.T Cooling wate,suCl ion 
o H,T,Coolingwaterouliel 
E H.T. Cooling wa ter .tand·by pump 
F Sea water stand·by pu mp 
G Preheating inl,,1 
I H.T. Cooling waler a ir ...,nllng 

Plpt dimens lon, 

Engine 
~ ... 8A22 
12\'22, 16V22 

, 
"'''' NS100 

, 
,= 
NS100 

, 
,= 
NS100 

o ,= 
NS100 

1V69E 351 

, , 

, 
,= 
NS100 

, 
"'''' NS100 

NS25 
NS32 
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STARTING AIR SYSTEM 

ENGINE INTERNAL Sf ARTINO AIR SYSTEM 

All engln,,", Independent 01 cylinder number, are sta.­
too by means of compressed ai, wilh a nominal maxi · 
m um pressu ... o( JO ba,. The 'la,l Is performed by 
di '&cl injecHon o( ai, into 1he cy linders through tho 
.1arllng ai, valves in lho cylinder heads. The Y~ngines 
a re pro",'ded wllh sl arting air val ... es (or l he cy llnde", 
on one bank. The maste, starting val ... e Is bu ill on lhe 

STARTINO AIR DIAGRAM 4V69E3.40 

I 
L_ 

Sys1e m components 

01. Non-,elurn ... al ... o 
02. Stanlng ai, maS1er so lenoid valve 
03. Valv" to< blocking starling when lurnlng gear enga 

.~ 
04. Slarting ai , d ist ,ibY to, 
05. Sla'tlng ai , .alve in cy lind", head 
00. Solenoid .al...., for sta rting fuollimite, 
07 . Starting (ueilimite, 
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e"glne and can be operated tIoth manua lly aOO elec1rl­
cally. 
FOU''¢ylinder engines Intended lor automatic start are 
prov ided with" pneumatic st an lng motor which drives 
the eng ine through a gear ring on the f lywheel. rna 
starting air pr"s""re Is 30 bar .. 15O in th is case. All 
engines Slana<! w ith direct Inlection of air have bu l lt­
on on·return val.e. and Ilame arresters. 
The eleclro-pneumaHc ov .. rspeed trip lor the ma in on· 
gines has a separate ai , supply. On aux lll,,')' engines, 
the ov ... speed trip d&Ylce is internal ly connected to 
tile start ing air system ol ille engines. 

_...I 

oa Boo.le, (0' II<'ver"", 
09. ~enoid . al...., lor eleclro-pr;eumatic O"fflIspeOO trlp 
10. Air con1alne' 
11. Pneumatic cylinder at each Injecllon pump 
12. Air II ltor 
13. Ai, 1I Iter 

A. Starting air Inlet 
B. Co<1t,ol ai, Inlel 
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STARTING AIR DIAGRAM 4V69E341 
AIR MOTOR STARTER 

System components 

01. Valve for blocking starting when turning gear onga-,00 
02. Starting air solenoid .al." 
03. Airsl ar\6f 
0 •. Solenoid .al.e lor starting (""I limite, 
05. Starting fuei limiler 
00. Boostedo, governor 
OJ.Air/ilter 
1)8. Air container 
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09. Solenoid val"" tor eleclro-pr>eumalic O'Ierspe$d trip 
10. Pflaum.lie cylinder at ","ch Injection pump 
11. Air filter 

Pipe connect ions 

A. Starting ai, inlet 
B. Control air inlet 



DESIGN OF EXTERNAL STARTING AIR SYSTEM 

The design 01 the starting air system is, in pan , deler· 
mined by tho rules of the c lassif ication societ ies. The 
number of stans required by Ihe classi fication socie' 
ties lor the Vasa 22 englM (non.fe.erslble); 
* American BUrNU of Shipping ABS 
* Bureau Verllas BY 
* Det No",keVerllas DNY 
* Germanischer Lloyd GL 
* Lloyd 's Registerol Shipping LRS 
* ReglsteroltMUSSR MR 
* Reg lstro llallano Naval.. RINA 

SSt .. rt8 , , , , , , 
• 

• 

• In mulll-engine Installations, tM number of starts is 
dependent on the number 01 engines. 

To determine the required volume 01 the starting air 
.essel lhelollowing values can be used: 

STARTING AIR VESSEL lY49A07 
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~R22 wilh staning motor '" "n with direct injection 01 air '" 6R22 - .. - '" ,= - .. - '" 12V22 - .. - '" 16V22 - .. - '" 
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, , 
" O.~I 

" .", 

" 0.1~ 

" 0.16 

" 0.19 

" •. ", 
A .. Nominal max imum pressure In oar (abso lute 

maximum pressure3J bar) 
B = Minimum ai r pressure in bar lor a sale slarl . 

Applies to an eng ine rOOm temperalu re 01 2Q · C. 
Allow", temperature higher prellaure is required. 

C = Stanlng air consumption (average) per start , in 
Nm', at 20 "C . 

AI rem ole and automatic starting the consumption 
may be 2 ... 3t1me8 higher. 

SII rti rlg air "Hssel (01) 
The starting air vessel shou ld be dimens ioned for a 
nomina l maximum pressu,e of 30 bar. 

- - ------01-

Co-n.-ilo-ns 

"' Filling 

"' Outlel 

"' Pressure gauge 

"' Dra in 

"' Drain 

"' Venti ng 

"' Sa lety val.e 

, 

R3I~ in 

'" R l J4 in 
R lJ4 1n 
R lJ2 1n 

R 112 in 

Size 

litr •• 

'" "" "'" 

, 
,~, 

1767 
,~ 

• ,,,, .., .., 

l Vo9A07 
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STARTING AIR DIAGRAM 1V69E356 

System components 

01 Slarting air vessel 
02 Oil arnJ water separatOf 
03 Starting air compressor 

Pipe connection, engine 

A Sta rt ing airto engine 
B Cont rol alrtoenglne 

0 11 . nd w.ter separ.tor (02) 
An oi l and water sepamtor should always t>e Installed 
In the pipe t>etw .... n the compressor and the air 
vesse l. Depend ing on the operating cond itions 01 the 
insta llation, an 011 and water separator may t>e nOO<l· 
ed in the pipe tuba t>etween the air ""s"el and the 
eng ine. 
TM sta rting air pipes should always tJe drawn with 
slope and I)e arr .. nged w ith manual or automatic 
draining at the lowest points. 
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(M)--~---.---(iXi>-l 

Pipe dimensions 

Engine 
4R .. .16V22 

1V69E356 

, 
"" 

All pipes and components In the start ing air system 
should t>e ettlclently treated w ith rust Inhibi tors 

Starting air cOmpreSSOf (03) 
The start ing air vessel should allow to t>e ti lled t rom 
minimum to max imum pressure in t5, .. 3O minutes. 
For e. act determination 01 the capacity, the rules of 
the class ilicatlon soc iet ies should be followed, 
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STARTING AIR DIAGRAM 1V69E356 

System components 

01 Slarting air vessel 
02 Oil arnJ water separatOf 
03 Starting air compressor 

Pipe connection, engine 

A Sta rt ing airto engine 
B Cont rol alrtoenglne 

0 11 . nd w.ter separ.tor (02) 
An oi l and water sepamtor should always t>e Installed 
In the pipe t>etw .... n the compressor and the air 
vesse l. Depend ing on the operating cond itions 01 the 
insta llation, an 011 and water separator may t>e nOO<l· 
ed in the pipe tuba t>etween the air ""s"el and the 
eng ine. 
TM sta rting air pipes should always tJe drawn with 
slope and I)e arr .. nged w ith manual or automatic 
draining at the lowest points. 
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Pipe dimensions 

Engine 
4R .. .16V22 
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"" 

All pipes and components In the start ing air system 
should t>e ettlclently treated w ith rust Inhibi tors 

Starting air cOmpreSSOf (03) 
The start ing air vessel should allow to t>e ti lled t rom 
minimum to max imum pressure in t5, .. 3O minutes. 
For e. act determination 01 the capacity, the rules of 
the class ilicatlon soc iet ies should be followed, 
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TURBINE WASHING SYSTEM 

For was~ i ng 01 the turbocharg er turbine side. Iresn 
.... ~ter 01 min. 1 bar Is re(wired. 
The washl"ll is carried 001 during operalion at regular 
intervals, depending on Ihe quality 01 the h&.?lvy luel, 
100 ... 500 h. 
Water YOlume requ ir&<t lor e.ach turbine washing' 

TURBINE WASHING DIAGRAM IV69E35'1 

Sy."mcomponenls 

Ot Pressure ,educing un it 
02 Rubber hose 
03 Bilge or slool!" tank 

Pipe """"""tlon • . enIP'" 

A Wale'loenglr.e 
B Water 10 pressure ,educing un it 
C Draining from lurboclla,ue' 
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.R22 
6R22 
.", 
12'122 
16'122 

~, 

'" '" 2 x 4S1 
2x 701 

'" 
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Thevaluesapply lora normal l 0minule washing 
The dlny wa.hlng wale<. """t8lnlng SOOI. sl>otlld be 
conducledlo a lan ~ intended for t~ls puflX)Se. 

Engine 
4R ... 16'122 

1V69£351. 

, , C 
NSIS NSI5 NS25 



COMBUSTION AIR SYSTEM 

Normally, Ihe engine draws Ihe comousHon air Irom 
Ihe engine room Ihrough Ihe sucHOf' tIIl.r fiUed Of' 
the lu' ooclla'ger, The air imake should be placK.f>d 
designed 110 tllal .... ter loam or sa"., u nl\01 e nle , 
lheengl ... room. 
When sltu.tlng ."., lleslgnlng I'" .1, Intak" In Ille 
engl ... ,oom, llIe following taclor, should be t.ken 
InlO conaldefalion' 
* The aI. pipe dl!ICl>arges should 1M placed _ . _ 

be di.ect"" t ..... ""'" lhe .i, in"k" on Ihe lu,beJ,. 
cha'~ •. The a.rangement Impll" Il\al llIe ai, Is 
absolutely wal er t ..... . 

• " a"",lIer ai, II ..... slloold be """,'y dlalrlbuted 
.Iongslde the 8fl\Ii<>e/coupling/red..cHon ge.r/ 
gene.ator 10 lransport away Ihe ".ellaled ..... t. 

Concerning the a ir oolum •• equlred lor comtwStion 
u wall la Ihe rad iation heal emllted from the engine. 
11M technical dala. 

o 
LJ'") 
N 

VASA R22 

EXH"'UST PIPE CONNECTIONS 2V1IOA33<1 

Engine 

"'" "'" 8R22 
12V22 
18V22 

""00 NS350 

""00 2.NS350 
2xNS4OQ 

FIAnQal drilied ace. 10 DIN 2501 Noe, one 100M lIange. 
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Installation. Inler>denl fo, operaHon In co ld a i, condi· 
tions sl>ould be provldOd with p.eheallng of Ina com· 
bustlon ai r. Conce," lng .equl,K auction al . lemper.­
lum" see RESTRICTIONS FOR OPERATION AT LOW 
"'IATEMPEA" TlJRE. 
II necessary. l he al. I nt.~. pipe can be d"""1 con"",,· 
led 10 lhe tu'bOCll8rge., whleh tIMn i. prO'o'illed ... ilh a 
connection pl_ wiU'o ut 1I1Ie<. In SuCh cases, a tilte, 
should be bum In tIM ai, pipe 

CRANKCASE VENTILATION SYSTEM 

The cran~case ""nllng , hould be .' .... nged s.epara . 
tely for each engine. The ""." pipe , hould be d.awn $0 

lhatlhe risk of wat&< Condensalion In the pipe I, ellml· 
""ted. The use of.n '~Iomatlc walet" sevafator belore 
the engine i. reeomm<!nd&d. The con ..... ctlon e nglne­
pipe i. made fle . lble , 

{)o. 

VASAV22 
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EXHAUST SYSTEM Connection turboch.l~t,-.ha .. SI pipe 
A ple(;e 01 f lexib le bellows I. to be mounted dlrecuy 

Oes""n 1)1 •• haust system 10 the round tran"llion piec" Of) the turbocharger Out. 
Each eng ine should ha>" a separate .. xhaus! pipe. leI. The bellows ara part of the basic engine delivery. 
The piping should be arranged to aV<lid unnecessary Th" figure shows various al1ernalivo po.lllons 01 the 
bendS and pipe distances. The bends shou ld be made "xhaust gas outlet 
wnll the largest possible bending radius, m inimum The lurllOClla,oerl') Can only be mounied in Ihe frw 
radius used shO<lld be 1.5 O. end ( = the end opposite the dr iving end) 
The .. xhaust pipe should I)e Insulaled all 11\$ way f rom 

Silence. the wrtJocharger and Ihe InsulaHon 1.10 be protected 
by a co.enng plate 0< simttar to keep Ihe Insu lation in' When included in Ihe de li""ry, the silencer is no<maily 
tact. 01 the absorption type. The standard .11"nCilr nol,,, 

TM exhaust pipes and/or sttencer. should be pro.i· aHenuat ion Is 25and 35dB(A). 
The ,i lencer should be pro. ided with spark arresler ded with water sepa rating pockels aOO drainage. 
and .oot collecl"r and water drainage arrangement. Rec"mmended ma. lmum exhaust gas back pressu re 

is 0.03 bar al lull 1M<!. 
Exhaust ~I boiler Recommended maximum lI"w _eh)Clty In the exhaust 
Each engine should ha.e a sepe rata "xhaust gas pipe is 50 mls at lull load. 
boiler 0<. alternat ively." Common boiler with seperate Concerning exhaust gas quant ities and temperatures. gas duct._ see lechnlcal data 
Concerning ".haust gas QuanllUu and temperatures, 
see lechn ical data. 

~1 L 

<~ N\' _ ._ - -_._- 0 

, 
a 

1V49E62 

EXHAUST SILENCER lV49E62 
AHenuaUon 

25dB(AI 35dB(A) 

Engine " 
, , , , , 

4R22 ~ '00 '" '" "'" '"" 6R22 ;00 ~ '" '"' "" "" 8R22 .., "" ,~ '" "., "., 
12V22 "" "00 ~ '" "'" 

,,,., 
16V22 "'" ,~ ", ~ "00 ,~ 



CONTROL SYSTEM 

NORMAL START AND STOP OF THE DIESEL ENGINE 

* Main e nll'''''' 
T~e englno can be sl.n&<! by operal lng the mnler 
Slart ing valva, ollher ml nua lly or, al re mole ,'anlng, 
Ihrough Ih' .010110111 built on the master s ts,tlng 
val ...... NOI" Ihat lhe ata,t II ,,,,,dlanl.,.. lly blocM,d II 
I"" Slop I"""r on lhe lIIO'n, I, In STOP poslt;on 0( 

pneumallcally Illhe lumlng gear Is lIIOagecl. 
II ,hould be posslbiollO block I"" ,amole sian wllh a 
lockable ,wilch"'" lhe Il10' .... This swilch Is not In· 
eluded In I~' diesel engine 6e1lve<y. 
Wh .... '18I1Ing. lhe dl.sel GnIIlne accel ... ", 10 lhe 
ape&<! set by the ~O(. NormaIlV, lhe , ,. " I, pef' 

fOfm&<! at minimum speed (Idl. S~). i .•. the lev'r on 
Ihe brldgo or In the conlro l room Is $01 at <e,o (when 
Ihe "r>eed un be conl,o lllO ' tepl",.ly). but Ih" 
.nglno can 81"" "aned at maximum speed. 
When . tarllng manuallv. Ille accalaral;on can be 
conlrolled by lhe Slop Ievet. At ,emole s larl Ihrough 
Ilia SUIlUng ""'enoId In well as .1 rT\¥Iual IlarI~ • 
pneumatically oper.led limiting cylinder I, .... ,om.U· 
cally engaged 10 optimize lhe IlMII In"",'ion during lhe 
accel .... ation perlod . A fOlenoid val ... """,nled on ' he 
enolne control. the limiting cyllnd .... , which IImll. lhe 
luel Injection as 100Jowl' 
I. The ""Iell(lld v.'" Is ene'glled alwavs when lhe 

diese lang lne Is shut down and Ihe . ' r pipe Is open 
1<> Ihe limiting cyllnd"r which receive, .'r I t Ihe 
ume Ume as Ille I lInlng v.'", Is operated. 

2. When II>e "nolne Speed !\al reached .. pre&el value 
- 100 RPM beJow lhe nominal Speed or minimum 
""""",, lhe speed _urlng system culs lhe vOllage 
afler. lime delay 01 aboul 2 sec. TI'>e I1mlllng o;y. 
I1nder Is """led Ind lullinjact;on Is possible. 

The .ulomalic Slarllng lue! limiter is Installed on III 
engines exC$p1 on llIoee drtvlno IIOed pitch propellarfl; 
In Ihe.., engllleS Ih' tue l Injection Ilmlling de.lce Is 
Incorporaled In lhe gOY.mor. At remot e si an. Ih' slar· 
tlng &olenoid should be ene rgized for ~ second. +_2 
seconds through. lime relay. 
A relay In lhe speed measurlno syslem. Ihe Iwltchlno 
point 01 which is 300 RPM, ... 111 indlcale wMn lhe dl. 
wi englnei, running 
The engine Cln be Slopped ell"'" manu.lly by lurnlng 
lhe stop \eYe< 10 STOP position, or remolely by_­
gllino lhe shul40wn solenoid """,nled on all gover. 
~. 

The shut_n 1IOI8nol<l, which i. delivered as 
s talldard, slopS 1M eng ine when ene'gl!ed. AI the 
same lime. I iso the 1018nol<l In Ihe over,peed trip 
d\lVice should be .nergl~ed. To ensure I","h. 'no'n. 
atops. Ihe ""'enold' lhoul<l be energized lor .bOul 
&0 secor>d1llhrough I lime relay. Ourino thIs time IIIe 
.nglne cannot be Sl8(led. 

WARTSILA VASA 22 
PROJECT GUIDE FO R MAR INE 
APP LICATIONS " 'nut 1Nt 

When II'>e Slop ~Id. are activated. remolt control 
01 the slart solenoid at'>Ould be prohibl'ed. 
A SlIul-<fOWt'l solenoid "hlell Slops 1M engine when 
de-energlled CoIn be dell_ed If sePl',"ely lpeclfled, 
When Iwo 0( ".......,1 .ngines are .".nOed 10 • com· 
mon reducllon gell" II I. recomme nded t"" the 
Cl utcl>a. lor S10ppa(1 engl,," are blocked In the .OUT. 
po. ltlon. I.e. no,mal ly Ihe ,espeell ... c lutcheS ShOUld 
nol be a llowed 10 be engaged belore the eng ine I, 
running. 
WIle<! one enolnes Is aloWed, ''''' clulch ,hould OpIn 
to PI....,nl IhelllOlna I,om t:>aing dn""" by I running 
anglne. AI • alop 110"" IOf oYIrSpeI!d lhe clutch 
should 'emaln closed, 

* Auxr liarylllOln'" 
Local and ramote alan 01 Iha au~iliary 80glne c.n be 
pedormed In lhe .. me way a. on main .nglnes. All 
.u~Hia'll engllleS Ir" provided with the abolle 
desc ribed .Iarting I"el IImiler. Also Ihe local end ,.. 
mole shut down 01 lhe .",lIIary engine la dona II on 
main engines. 
The start I, normally per/ormed aUlomatlcally " 
bl.ck-OUls or ... Ilen en Operalino generatlno sal re;!' 
ches lhe presel output IOf IfIt start up of Iha ne.t ..,. 
The stan can be pt<1O(med by •• Ian progrsm m!Il<lng 
•. g. 3 stanlng aWlmp", Time bet"'-, each It"" "O 
Ittempt 01 abl. ~ sec. Ihould be abl. 20 sec, TI>e "", 
IlnO program ahould be disconnected when the engl. 
ne 51art •. 
A normal gener'l lng lei reacMs the nominal 9pee<l 
6 ... 8 seconds Rll er the s tarting impulse. Th, accelera· 
tion lime lor ~R22 aets la s.omewhat lo~r. or 10 ... t2 
o.econds. 

AUTOMATIC AND EMERGENCY STOP; OVEASPEED 
TRIP 

Tile engine IS provided wilh I"" 10010wIng shul-<lown 
soI.noids: 
• • ""'enold In the speed OO ... mor 
• a ""'enold lor conlrol 01 the e leclropneumallc """,. 

speed trip 
Aulomatic s top, I' w,1I as remot e "to~. Is accompl is· 
I>e<f I:>V energizing Ihe Shutdown solenoid. lor l!>oul 
flO seconds. All ,nglnes ,,' dell""red ""III ONIOFF 
swllc!>es 10( 

• low lubricating 011 prHsure 
* high cooling w.ler Iempe<"ure 

These mle«»wllchft should _rgile Ih" tlhul-down 
solenoids _ IfIt lul>r\c.allng oil pressure drops b&­
low 0( Ihe COOI'ng ",81e. lemperalura a . ceeds the pr. 
Sill valu8$. The 'eQulred ,,,I,y aulomatics ara nol 
Included In the dl"sel enolne de livery 
To enable sl anlng 01 the eng ine, the mlcro·swltch lor 
low lub'lcaling 011 preuu,. shou ld be blocked II .n· 
glne 'Iarl. This I, motIt conv""'ently do ... by 'flan· 
glng ...,Itage sU~ly Ihrough Ihe 300 RPM rellY In lhe 
Sj>8ed measuring Iyal"", 01 lhe anolne. Fun".,., I 
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lime relay of about 3 ... to seconds Is 10 be Insta lled In 
the circuit to allow II. sufficient lubricating all pressure 
to be establ ished. Thi. II.ppll<)$ to engines with di rect 
drl.on lubr icaUng 011 pumps. 
An all mist detector should be connect&<! to the same 
relay automat ics in case aUlomatic stop Is lequlred 8\ 
high concent ration 01 oil mist in the crankcase. The 
,emote emergency stop pUSh buttons on e.g. bridge 
• hou ld energize the stop ' olenold, directly and not 
through .. relay automat ics. 
When """nglng a 5 second delay lor the autostop III. 
possib le to prevent 11>8 '!nlline from Slopping by """'­
rid inlllhe signal before the "top so lenoids are energl ­," 

All engines are prov ided witt, an electro-pneumatic 
ov""'peed trip In oodilion 10 the ,, 'I.mechanica l over· 
spee<! 'rip. Too electroi>neumallc o""rspeed t rip 1$ 
acll"aled when a lachorelay in tna speed measuring 
syslem energizes a solenoid valve built on the engine 
and this vatve allows air 10 I he shut.(low n cylinders on 
each InlecUon pump. This ov .. rspeed trip Is buill on 
Ihe engine. When Ihe main engine speed nas decrea· 
sed to a preset value Ihe SOlenoid valve is d ..... nergi· 
zed and the s...,od is again control led by the governor 
belore the eng ine needs 10 stop. The overs...,od 
should be Indicated on alt connol sial Ions by means 
01 a signal lamp whiCh has r ... sel In Ihe eng ine room, 
nearlheenglne. 
Au xiliary engines are always stopped if the overs~ed 
t rip has been activated. AI the $arne time as Ihe o..,r· 
speed trip is activated. the shut-down soleno id Is al.o 
energ ized on auxiliary engines. The tripp ing speeds 
10' the ov","peed Irfp ara 8S lo llows; 
900 RPM t040±15 t070'±',5 

tooo RPM 1150 ± 15 1160 .±. t 5 
1200 RPM 1350.±.15 1380.±.t5 
lithe mechankal ove,"peed trip device has been reo 
leased, the enlline cannol sian belore Ihe spring has 
been man""lIy loaded aga in. 

SPEED CONTROL, MAIN ENOINE 

The engi"" are "",malty provided w llh mechanical· 
hyd,aulicalllovemOr. d"" igned lor pneumatic or elec· 
trlc ,emote conlrol. 
The Slandard types 01 go.ernors used: 
.. Stepless pneumatic speed seiling iWoodward 

PGA 16. Woodward UG8L). These governors are 
usua lly provided w ith Sl)ut-down solenoids as the 

only electrical equlpmenl 
.. Fixed speed sleps, electric ,peed seiling 

(Woodward PGE 16). Tnls governor Is controlled by 
relay automatics. When used, separale w lriog dla· 
grams and instructions a,e g iven lor each installa· 
tion 

• StepleM electric speed setting iWood ward UG6D) 
These gove,nors a,e pro.,ded with speed seiling 
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mOlor, lor synchronizi"ll and load sha ,ln\l as well as 
with no,mal ,h"l.(Iown so leno idS. The synchrooizing 

is by ON/OFF control as .I NCREASE. Or 
OECREAS,. 

The idl inll speed Is set se .... rately I()( each Installation. 
lor CP'propelle, Installations normally at 60 ... 70 % 01 
lhe nomi""l s~ed and lor Fp.pro~l l er installations 
3130 .. .40 % . 
The slaMard control air p,essure lor pneumatica lly 
conl rolled governors Is; 
p = 0.00692 x n · 1.925 
p " control air pressure~r) 
N = engiM speed (RPM) 
On ,aquest, Ihe PG-govarno , is provided with a load 
contrOl va lve to be connected to the pro~lIer pitch 
control lor aulomatic propel ler pitch red uction 81 over· 
load. 
PG·governors lor engines in FP'propelier Inslallatlon s 
are provided w;th a smoke limiter lunction which II· 
milS Ihe luel injections as a lunctlon 01 the charge air 
pressure. 

Governor lor ""\l'nes connected to a common re­
duction lIear are sJ>f'('lally adapted and adjusled I()( 
the $ame Speed droop, norma lly 5 .. . 6 %. to obtain 
base load sharing. In add itlon,lt Is recommendable to 
arrange external load sharing contro lled by Ihe luel 
rac~ posit ion tran$ducer then mounted on Ihe eng ine. 
PG.go.emors are. as standard. equ ipped with a built·ln 
delay 01 the speed chanll" ,ate so that the time lor 
speed acceleration Irom id le to nominal speed, and 
vice versa al speed decrease. Is 10 .. . 12 seconds. 

SPEEDIOUTPUT CONTROL, AUXILIARY ENGINES 

Generalo, en\llnes are no,ma lly pro'iided with mecha· 
nical'hy<l,aullcal go,"""""s for electric speed salt ing 
iWoodwa,d UG8D, Woodward PGG16). The governors 
are equipped with speed seiling mOlO 'S lor synchro' 
n lzlng and load SharinG and shUldown solenoids. The 
synchronizing Is operated by ON/OFF control as .IN· 
CREASE- or .DECREASE •. 
Normal speed change rale Is 

UGS about O.l!; Hzls 
PGG 1SabouIO.3 Hzls 

Engines, wh ich are to be run in parallel. have g"""r· 
nors specia lly adapled lor the Same speed d'OOJ) . 
about 5 %. to Obtain base load .harlog. 

SPEED MEASURINO SYSTEM 

The speed measuring syslem mounled on Ihe engine 
Includes magnetic pick-ups for engine aM lurbochar' 
ger .peed as well as a central unit witl) power supply. 
measu,lng convel"1ers aM relay output,. A separale 
dra wing 01 the speed measuring system Is Supp lied 
for each installation. 



-

The following "quip"', .. " IS ready .. Ireo;l on fhe engl,..: 
.. 1 maone1lc pkk-up for enolna speed 
• 1 mag""Uc plo;Ic .... p 'or lu!boc~ speed (R22) 

allernal i ...... y 2 (V22) 
.. Indicator for engine speed Installed In the ,nglne 

IMlrumenl p.iI .... , 
.. hour counler In,tl llO<l In tile enolne Inalru"",,,,' 

panel 
• 1 solenoid foralartlng fuel limiter. 
As OIandard, the engl ... I, proylded w llh pon lbllUle, 
lor the following ex, ..... , connection.: 
.. anaioO"" SIgM' Indicating ttle engl"" speed 0 ... 10 

V DC 1O._ l!iOO RPM) 
.. analogue signal lndlclollng Ihe turboctwged 

.peed 0 .•. 10 V DC (0 .. .5(1.000 RPM) 
* rel.y, switch point 15 'I\, _ nomina' speed 
.. ,elay, awlleh POInt 300 RPM 
.. ,elay, optlonal.wltch point 
Each relay can be lo.ded wllh 2 .... ,10 V DC, 30 VA. 
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BLOCKING OF ALARIIS 

" 
I ..... l&al 

The dieM! engl'" V ... 22 i, as Itandaro equipped 
.... ' 11 the k*:I ~1 cooliflg ""at ..... ,.'em, With 
this system two dltle<eot cooling w.,,, !"",,,,,,ttUf' 
~.elS are ""'''I,lned In bolh the low lempolf.lu", Ind 
file high 'empere'ure clrcul!, nor"",' le.e l ., ~Igh 
loads and hlghe' I_I ., low eng ine load. For Iha 
alarms lor high COOling waler lempe<alurl all" lhe 
c~li n""rs and ~Igh lubrle,lIng 011 lamper,lu'a, dUll 
switeh"atms .... uMd. II an analogue sensor I. uMd. 
IWO ,I" m channel. per ..... "'" are to be rH8tWId. At 
tow 101(1, lhe tower H I point 01 lhe cooling water t .... · 
perature and IUbl"luUng oil lemperatu'e at ....... u 
well as the alarm 10< high clwoe ai, t .... per.I"ra 
have to be blocked .. shown In the diagram below. 
The rel,y .utom..lIe. I. nol includ .... In lhe dle .. ' en, 
glnedell.ery. 
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BLOCKING OF ALARMS, DUE TO LOAD OEPENDING 
COOLING WATER SYSTEM 

, 

The relays are no! 
supplied by Wartsila 

, , 

f~' 150 . ",'"" 
" 

CD~-
j,,,,, ", 

136 r-- ---
--

11) * p ~ ' , go " 60s ....... , , , , '- ____ .J '--__ --' 

Alarms with normally closed contacts 

• Terminals in·OE connecllng 00. 

Alar m high cooling A larm hlgh.lub. Alarm high charge 
water lemperalure oillamperalure air lempe,aturn 

Alarms with IlOrmally open conlee •• 

,--------------.~-------------;, 

\ 

" 

I. Control pressureswllch. CMrge a ir 
pressure Drawn In low load poslHon. 

2. Control oalve lor thermostat val ...... 

3 .•. Temperalure swllch with' 11'1'0 
Indepoodenl set poin!. 

~. Temperatureswltch 
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ELECTRIC PR ElUBRICATING PUMP 

Al l diese l engines ar" &Quipped with an el&cl rie pre· 
lubricating pump. The pump Is normally ue.ed In 1M 
lollowlog cases: 
1. For fill ing Ihe lubricating oH system ollhe diesel 

engine belore start lor ,""mple when the angine 
has not run for a long time. 

2. For continuous prelubrlcallon 01" s tanding diesel 
engi"e. through which healed heaV)' fuel Is circu­
lating. 

J For conUnuOUS prelubricaHon of a sianding d iosel 
engine In a muilleng ine installa!l"" always one of 
the engines Is In operat ion. 

To enSure Ihal Ihe req uirement mentioned In polnl 2 
above wi ll always be iu lUiled, an automatic slan lng 01 
the pre lubrlcallng pomp In qU(I$!lon Is ' ecommended 
when sianing Iho heavy lUl'l feed pump. Automatic 
stopping oflhe pump is recommended when .ran lno 
Ihe respective diesel. 
Aulomatlc slartlngistopping of Ihe pump can be con ­
trolled by the speed sensing relay. w hose switching 
po intis 300RPM. 
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All diesel eng ines are as standard equ ipped with an 
electric luel leed pump except lor engines In sing le 
engine Insta ll ations. The pump is used as lollow", 
I. For continuous circulation 01 heavy luel through 

the eng ine II the ""IIina Is running on. or is in stand­
byon heavy luel, 

2, To sI an bel0<8 the engine starts when running on 
Marine Diesel Fuel and .top with the engine. 

PREHEATtNO OF COOLING WATER 

Preheating 01 the cooling waler has to be arranged on 
engines wh ich are in stsnd-by on hea.y tuel and lor all 
engines which are arranged lor instant load appllca· 
tlon. Preheating Is prelerably controlled automatically 
The Circulating pump should start when one diesel 
stops , and stop when all engines are running, In some 
main engine Installation s at pro longed Idling. the cir' 
culating pum p needs to be Nnning. Fo< these ca"". 
special instructions are gl~n. 
The cool ing water prehe.ate< should be controlled by a 
thermostat which keeps the temperature 01 tl>8 pre­
heating water Into the eng ine at 70 ... 75 "C. 
The pre!leating equipment Is.-.ot included as slandard 
equipment in the d iesel engine dell.ery. 



WIRING DIAGRAM FOR THE PREHEATER FOR COO. 
LING WATER. PRELUBRICATING AND BUILT ON 
FUEL FEED PUMP 

, 

'0 

-• 

h~ I 

" • 

r0-
Y 

' I , ~ 
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MOlo< fortuel feed pump 
bu ill on engine 

MOiorlo. p.e lubrlcating pump 

MOlor for preheallng pump 

Bui ll on fuel feed pump 
K1 is close<l .. hen 
e~lerna l fvel feed pump 
Is running 

Pr&lubrlcaling conlrol 

Preheallng conlrol 

P",~ealing pump conlrol 

" 
Issue 1981 
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PRINCIPAL START /STOP WIRING DIAGRAM FOR A 
SINGLE MAIN ENGINE 

Blocking 01 CW. 0 - --• , 
.Iand·by pump An example 01 a normal !Iarl lstop arra ngement for a 
Blocking 01 L.O. • single main engine. The relay BulamaHes is not inclu· • ---sland·by pump 

, de<! In the engine delivery. 

Pfelub. pump 00"1'_ 
, ~ , 

Alarm blocking , ~ , 
Indlc. """,load " Solenoid valve for 

, 
~ 

clutch cooll. N , , 
Alarm for autostop , -"l-s ignal , 

• , , 
.- - --. 

P'elub. pumpcontf. • i.-, 
t'o==:t: r I #-Blocking relay 0 . . , , 
~O=:::±: ui I , 

"",~ • " ~:~~" , , , 
Hour counter • 

, 
, , , , 

Sta rt fuel limiter • 
; 

, 
o.erspeed • , , 
Powe, supply • 

, 
L __ ...J 

! Pneum. 5topsol. --
Slop90lenOld 0 ! 

If 
k • , , 

Slap ..,11 mist. • ------ -~- -, 

, , 
Manual slap • 
Autostop relay 

, 
'l'-• r . , 

Slop gea[ o;1 pr,,"". • ----.-, II , 
Slop L.O. press, • 

-~ 
, iii, , , , 

f"-Stop C.W. temp • 
" 

Startsolenold • C;!lf7\L, term inals in the diesel 

Remote start - eng ine conr>ectino box 

• t ' , 
• 
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PRINCIPAL START/STOP WIRING DIAGRAM FOR AN 
AUXILIARY ENGIHE 

Conlral of prelub. pump. , 
~ Engine stopped' pump • R&eommended .,artISIOp automat ic system 

running • (not InCluded in the eng ine deli .... ry) 

A larm blocking • 'l: , 

, 
~ • • 

, 
Overspeed reset • • -. 

~ . , 
,i!- t"-Over.peed , 

I 
i'3 'CC t: , n -t.-Bloc~lng relay , , HI 
~---~ In , , • 
< --T 0 

,D-'-300 rpm • *' , , -. 
Hou' counter • 

, 
~ 

. , 

...fi-I 
Stan luel limile, , 

I , 
Powe,supply 0 i 

'1- __ -..1 

.-i'r-EI·pneum,910pSOI. 0 

II' L\ Stopsolenold • , -, 
Stop/rom aulom. , f- ~-~~- - - -~ , , , 
Manual remote 51011 • • 
Slap o""rspeed • • • 
Slop L,Q.press. • -lh-,~ OJ , 

• 
0 • -t'-StopC.W.lemp. • 8 , 

Starllrom auiom. • r - - ---- -, , 
~ 

, 
terminals In the diesel 

Remote Slar! ~ engi"" connecling box. , ~ • • • • • • 
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MONITORING SYSTEM the electric wiring diagram which Is Suppl ied lor each 
installaHon. Al l micro swl l hes a'e 01 the NOlNe 

ENGINE INTERNAL MONITORING EQUIPMENT type "11th three wires connected 10 the t"rmina l slrips 
In the te rm inal box_ 

The 00' 01 the micro swilcheslana logue tranSduce •• Dala 10' transducers mounted acc"'dlng 10 the basic 
bu il t on the engine can vary from one in.lal lalion 10 engine speciticallon appear fro m the 101l0wlng table 
anothe •. The actual s81 01 transducers Can be louM In 

Alarm ,,~ "~ '" unitl ConnecUon , ~ , ~ 0 point loenlline 

Fue' ,ys' am 
Pressure bela ... engine • • , 

"" .W " 
Pressu,e drop over filler • • , " "" Ml0 x 1 
Nozzla temperat" .. 
con trol S)'1:tem I ) 
Pressure before engine • • 0,' "" Ml0 x 1 
Temp. before engine • • " · C R3I~ in L = 75 
Temp. aUer engi"" • • '" ·c R3I41n L = 75 

Lubr. oil . y. tem 
Pressure before engine • • ", ~, M 10 x t 
Pressure before engine • • ',0 ~, Ml0 x 1 
Pres.ure before engine • • ',0 ~, Ml0 X 1 
Pressure before engine 
(priming) • • 0,' ~, M lOx 1 
Temp. before engine • as/l00 ·C R3J4 Inl = 75 
Level ino il sump2) • • 
Prenure drop ooer filter • • ',' ~, M 10 x 1 

Cooli ng wat.r system 
Temp. aUer engine H.T • • '" · C R3J4InL=75 
Temp. after engine H.T • • 9011103) · C R3I4inL = 75 
Pressure betore engine 

I ~, • • " ~, MIO x 1 
Pressure before engine 
U • • 'J ~, MIO x 1 

Clll rg, ai r 
Temperature In rece loer • • " · C R3I~ in L = 75 

Exlwust g .. 
Temperalur. after cyl • • · C R112 in L = t25 

MI.c.ll.n ...... 
Released over.peed 
1rlpdevlce • • 
Engaged turning gear • 
Overload • • 

'J Omitted tor MOF engines , '0. 
" Wet sump eng ines only ~ High 

" In certa in au •. engine installations 901100 0 On off 

" Idling pressure· 0.3 bar , Analogue 

The ed'au'l gas lemperature t ransducers are thermo Alarm for deviation from the average temperature Is 
coup les (!'I ier/Ni) each of wh ich Is conneCled through 10 be set as lo llows: 
compensating catlles to its Own amp illior mounted on 30 'I, load..!. 70 ' C 
lhe engine 100 % load..!. 5Q ' C 
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FOUNDATION 

The main engines are normally rigidly mounted 10 the 
loumlation, either on metal 0< plasHc choc ks. Tl>e 
auxHiary eng ines are flex ibly mounted On rubber el&­
ment •. 
The found"Hon Should be as stiff as possible In al l 

L 

o 
I 

L --11+1 

o 

FltUng on SIH I chocks 
The rider plates of Ihe engine gi rders are usua lly ineli· 
r>ed outwa rds wilh regard 10 the centta line 01 tM 
engine. The incl ination 01 the supPOrt ing surface 
sMould be 11100, OIM"",i.e. IMe rider plal e sMuld I)e 

designed .0 IMallhe wedge·lype chocks can easily be 
lined into thei , posltlons_ 
The size 01 the wedoe-type chocks should be 90 . 120 
mm. The material can be casl lron or . teel. 
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dlrectioin. 10 absort> the dynamic forces caused Oy 
the eng ine, among others. Especially the foundallon 
01 the pro~lIef thrust bearing (the reducUon !lear) 
Should be dimensioned and de.lgned so that harm/ul 
deformations are amide<!. 
Dynamic forces cauSed by the engino appear from the 
table. 

L o lt1- il- 0 

H 

1V93C18 

When fitHng the ChOCk. , Ihe supporting .urface of tile 
,Ide' plate is planed by means 01 a grinding wheel and 
a lace plate unlll a l)earing surface 01 min. 80 % Is 
obtained. The chock should be lilted so Ihat Ihe dis­
tance to Ille edoes Is equal at both sides 01 the bolt. 
The clearance hole in the chOCk and the ride< plats 
Should have a diameter about 2 mm bigger than the 
bolt diameter for BII choc k. except those which are 10 
be reamed and equipped wilh f iUed bo lt s, 
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FREE FORCES F _ OIOf all cylinder numbo", 

EXTERNAL COUP\.ES M = 0 lor all cyllr.de< numbors 

TORQUE VARIATION + Nmlhequency lis 

Engino ~: •• 
4R22HF '00 """'" 

,,.,., "',.., 6750/30 • 

000 """" 5450166.7 20201100 
9150133.3' 

"" 37OQJ40 '""'" 20201120 
14500/40 ' 

6R22HF .., 8650145 """"" 000 '"00"" ~'OO 

"" """"" 3050/120 
8R22HF .., , ..... 12601120 

000 10800166.7 12601133.3 

"" '"'~ 12601160 
12V22H .., 2270145 ",,'" 000 """" 58701100 

"" " ..... !i6701120 

16V22H .., 
'"""" 19401120 

000 7~.7 19<10133.3 

"" 7370J80 1~0/160 

• At ,e,o load 



The "de 'uPPOil' &I>OI.Ild be Inl,alled lor ,II eno'nes. 
On ''x. elOhl. Iw .... -.nd ,Ixleen cyttnde< ~ines In... 
.. should be t_ "'~I on bOlh aides. The side 
'u~, ¥II to be welded '0 the . Ide< pI'te betore 
aligning the &"Olne and littlng the chocks. The aide 
' ''pj)OrT wedges ,nould be tltttod In SO t!>at. beetlng 
... rllleS 0 1 80 '" I. obt.lnad In elM the welding and 
the engine Ilionment only IIlOw. 
The loundatl<>n bell" are uS..ally tI"ouoh·beIlta with 
lock n .. " at both the low .. 'lid 11>& upper end. One 
littl'd bolt II uII'd on Meh ,Ide 01 tl>& engine ..... 
.ell to thellywhHI. 0Ir.er bolts ,r, provkled with clea. 
'Inc'holel . 
Tn, deslon 01 tha ••• Ious foundation DOlt. appear 
Irom the lounr:\llll<>n drawing. TI>& bolts are oormally 
dlmenlloned lor use o t tM mat •• lal $t50. How ....... 
hlOh tenalle lleel Is .tocommanded mainly ow ing to It. 
belle. machlnlno qualities. To a.old a g.adual .educ. 
tlon oillohllning tension due to .• mono ol ha.s. un ... 
.. ness In Ih.ead •. tM threadS Shou ld be m.c hlned 10 
a tine. tolerance Ihlln lhe no.m. ' threadS. 
In orde r 10 •• old extra bendlno ","sses In tha bolls. 
{he .Ider pllil l hotlid be counterbO.ed. The horizoolal 
• Idar plates Should liso be counle.tlon.d be<::.use they 

FI"'NQOF GENERATOR SETS 

Gene .. t". "II, where the engine and the 1IO'" .. tor 
are mounted on • eommon ba .. pilla, ... IIe.illly 
mounled on rullbef at_II. The 1000000tlon I, made 
as shown In the IOUndal1on cIr.wlng. The ..- • 
,",",IS If. ol ille NhdwIch Iype wllh YUlcaniled s'eel 
IIIMI. on lhe uppa< arid 11>& IoWil. aides. To pr_t 
a.ellI"" mo.,,,,,nl oIlhe III a .o. In heavy SM. lide 
'UPPOrla alld bulle .. If, necessary. W",", mounting 
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usually bend owing to weldlfIQ ,1"'''1. 

" 1 ..... 11la1 

The loundatlon boltl If' IIgIIlaned 10 IOouI 60 '" 01 
t l>& ""t",lal yield point. 

FmlNO ON RESIN CHOCkS 

Installatloo 01 ""in enol ..... on PlastiC chock. (Iyn. 
thetic .. sin) Is poSSible provided tllal the .equlre­
""",1.0111>& classilication societies .re IUllllled. 0...­
.ing normal condition •. lhe suppan lace 01 lhe engl,... 
I",. """ e mtJelmum tamperalure 01 .boul 7S'C. Ind 
at low load (109<1 depeoden! cooling w" .. ,ystam) up 
to 95' C. which ~hould be conllde.ed wl>&n choosing 
Ihe Iype 01 .. sin. D<!pelldlnll on Ihe mak, 01 relln heal 
insulating pi"" can be necauery. The dllmeter 01 
the l itti nll bolt. s/lould be .malilf th,n when ullng .,*1 Chocks. because of the .eslrlctlons In pe.mlssl!). 
Ie surtaca pressu re 01 Ihe plntlc malerlal. When de. 
sillnlng Ihe bolt. It . hould be flOlIC9d Ihal th. y .re 
tighlened 10 about &0 '" 01 Ihe m"erlal yield point. 
In ""dition 10 tha Iide support. ulld with melal 
chock •. one .ioo suPpOrt per . 'de II requl'ed .1 1M 
flywheel and 01 Ihe engine . 

lhe \)\liters 11>& 'equl.ed cleafllr>CI 01 2.0 mm I. to be 
PfOI)efiyadjusted. 
TI>& flexible suspension la lubcrlllc<ll (10ft rullbef eta­
,",",Ill and 11>& absorption 01 Ilia lorees .... ltled 
lrom lhe set II aboul 11) ". 
Normal displacement .... plhude1 01 flexibly IU_. 
dad _aling set .... , 
In~lne engines -+. O.Ol ... 0.00t mm 
V...,....-,glnes -+ • 0.01...0.03 mm 

3Vl,6L86 



WARTSILA. 10J~ 

ENGINE FOUNDATION IN·LlNE ENGINES 
DRY OIL SUMP 

• • 
~~ ~ 

~ ~ 

: C) ~ i 

ra1 , 
~~ ,- - - - , 

H8J- , , , 
'0: t· -r-- ~ i : ' ~~ jl 

~oQ, , - ~-.-~ . -- . 
• • • 

, 
~ , 
, 
~ 

, 

WARTSILA VASA 22 
PROJECT GUIDE FOR MARINE 
APPLICATIONS 

1IIIII 
, , , • 

I --i 
, , , 

, , , , 

I- ""I-"'T -'I--
, , 

~ 

lVS9A:xJ 

" Issue 1981 
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LIFTING OF ENGINES 

LIFTING OF ENGINES 

oR22 1575 
5R22 2355 
SR22 3035 

12vn 2655 
16vn 305 
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LIFTING OF GENEAATlNG SETS 

WARTSllA VASA 22 
PROJECT GUIDE FOR MARINE 
APPLICAT10NS 

'500 

~ 

I 

.".'" 

18 



POWER TRANSMISSION 

TM pow.r transmission 01 the propulsion engln<!s I. 
acrompliShed thr<>ugh a Hex ible coupling mounted on 
lhe flywheel, or through. combination 01 a IIlXlble 
coupling and , c lutch. The type 01 coupling Is del .. · 
mined h9a,al~ly In each cas" on lIMo ~tl. 01 tlMo 
IOfIIonII yibratlon calcuillions. 
An e~I" aIIl.ld ""arlng 1$ buin In lhe engl". and 
IIMo,.IOI. ......, ,.Iatlvely he.vy couplingll can be 
_nled on lhe Ilywheel wlt""",1 Inlermeo!.11 bur. 

''''' Full engine OUlput can be tak .... 0111110 .1 lhe I.ee 
"'" 01 lhe engine. 

POWER TAKE OFF AT FREE END ZV62L50 
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The mass·mom,,"ls 01 Inertll oflhe ,,"glnas. inc Iud· 
Ing lhe Hywheel, are IS fOllOWS (p rOp ulsion engine): 

, G~ 

kgm' kgml 

.'" sa ... no 200 .. .•• 0 

''''' 50 ... 120 200 ..• 0180 

''''' ~ ... I25 220 ... 500 

""n 10._150 280 ... 600 
16VZ2 85 .•. 185 :WO •.. 600 

A 100Iiooai vibration calculation Is rna"" 101 eACh in­
'lallalion. For Ihl. IIU'PQM . • UCI d.11 01 all compo. 
....... 11 included In Ih, aII.1t Iystem "' ''''IUlred. 

' _-"-U-_ "-

Rating 

',Ol ,," 
1.71 
1,'1 ", 
'" 

V22HF 

1250 1:)60 
1250 1:)60 
1250 1:)60 
1250 1310 
1250 1310 
1250 1310 

A 

'" = 
"" 

'" , G 

'" '" "'" "" "'''' , "" 

'" 
A , G , , 

'" '" '" "" 'M 
105 1020 "" 300 118 
120 1050 "'" """ 145 1100 "'" 350. 1.0 
1'5 1100 "'" = ,~ 
775 1150 "'" '" "" 
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DATA FOR ALTERNATOR INSTALLATION 

[)ale: ................. . 

Signed: 

L ... Iternalor manuf.ctu' .... , ............................................ ' 

2. Al1e,nalOl model: . .. , , , .......... . 

Design ace IQ DIN (295(1: 816 0 

",, 0 
0111 .... : 

3. Oulpul: 

.", .. Sefies: , ............. . 

kYA; ~pni •...... 

• . EUicl&nCY 

S. Voltage .. 

.................. .. ......... .. a' lull K>aa a"" COl pili as in 3. 

.. V: Cun".,1 .......... .. A; F'equency . .... . .... _ Hz 

6. (lcen.llon .... 11.0" . . . . . . . . . . . . . . . . . . __ V: euuent ...................... A , Etticiency . , the following ~rt _. wilen COS phi 1,0 

10 I 25 50 1!; 

8. Damplr.g wl nd lr>gs 0 
Damping ' Ing8 0 

9. Alternator shaH earthed 0 
Aiternalor allaH not aa,lhed 0 

, .. 

,0. J •. . . . " . . ... .......... " ......... . ___ ... .... ~gm' 

I '" 

(J • GO'I4) 

11 . S~nct"OI"lllng~,. Pr • . . . .... ~W~lecl 'l c.1 fldi.n 

12. f ormula IOf Ihe lOO",IOI"al damping coelllCI&f\1 
'm. e • ---------------«-';: .. :;-;, 

13. Please check the '1K1r!cll1 'eloOf\8~ and Itle running In paflllel . 

'4. Enclosedl ........ 1on ",.wlngsln eeale 1:10(2eu .), and sha" d,.wlngs (5eu.),dr.wlngs -. 
15. Please send us assembly InslruetiOl"I 100" the altefn~IOf In 2 . ... 

Note:" The alternalOf aMaH rOlation viewed from the eng ine; 
anll-cloc ~w l ... 

III Diesel eng ine speed 81 nomlnallo.d _ .. ••.••.... . . RPM 
c) Diesel engine sp&ed at Idli ng ............ ......... ... .. ......... . .. .. RPM 

• 

2~6L L1 3 
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Date 

Signed: .... ... ... .. .. .... . .. .. . 

1. Main e~lne' WJIonsliA Vasa _ .... .. . . ... , , . ........ . . 

Engine ootpul 

OIreclion of ,otation: 

.. kW: "" 
Preliminary lne'tia 01 engine J = ...... .... . .. . ,." . ... .. .. . ... .. .......... 'gm' 

2. Combined clutch/flex ible coupling; 

Fle. ible c¢upl ing: . .. .. .. .. . ... , .. . . . .... ... .... , , . .. ..... ..... . .... . . . ..... . 

Reduction gear box, manufacture, .nd ty","' .... .... .. ... ..... . , .. , . .... . . 

RedUCtion "';0 i " . . ............. . 

Int~ral disc clutch 

"0 

,.,~ 

yes/no 

zlZ, ,· _____ ·· . - - . 1. _ .. . _ 

~. Propeller manul aclufO. and IYJIfI: . .. . ... , , ...... .. . .... ..... . . , , . .... . . ... . . 

NO. 01 bl a<!os: . .. .. ... ..... . 

Propellerdlamete' . ... ..... .. . . ...... .... ... ... . .. . .. .. ... .. .......... . . mm 

,m 
A ..... ,atio F.JFo . ... . . . 

Propelle< Speed at ""'~. conI. 'ating 

Oirection of propeller rotallon: 

Deslgr>lKf lor constant RPM D 
Designed for varlal)le RPM D 

.. ..... . ...... .. .. . .... . ...... . .. . RPM 

5. Data lor torsional vibration c alculatioo5 

J , Propeller 

J , Gear 00. flange 

J , Gea, whee l 

J,Gea, wheel 

J. Clutch 

J , Clutch 

Propeller In .. rUa J (kgm') wllhoUI enualned waler: 

" 
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I From s~af1 I J , = p,op, " 
Tol al 

Ine,lIa of ent,alned ... ale, at nominal speed: 

PilCh 

Enl,,,ined ... ale, JI. Qm' 
Propeller torquelNm 

0 % 
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'. '. '. '. 

75 % l00 Y. 

Shaf1 s1iflness k (NmI,ad). min. shalt diameler d (mm) and hole diamet.r d" (mm)' , , , . 
Note: J = GD'I~ 

The valoes In the lables correspond to lhe shaH own speed (I.e. not reduced .aloos). 

6, Classi l icat ion and ice class; 

7, Enc losu res ; 

Dirrxtion 01 rotalion, normally 

Flywheel .lewed 
Irom gear 

" 
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ENGINE ROOM ARRANGEMENT 
IN·lINE MAIN ENGINES 

I II11 1 1I 

-
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ENGINE ROOM ARRANGEMENT 
VEE·fORM MAIN ENGINES 
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TURBOCHARGER AND COOlE~NSERTS 2\lQ2l..43( 

• 

'-
L c 

r 
0 

WAATSILA VASA 22 
PROJECT GUIDE FOR MARINE 
APPL1CATIONS 

r 
, 

0 

0 -
-..!::!.-J 

" Issue 19081 

1 

2 

3 

2V92 L1,31, 

Engine 1. Turt>ocharoer 2. Charge I I. 3. Lubrtutlngol 
cooler Insert Cool .. In ... " 

.R22 '" ~ 'W 
4R22 "" '" "" " '''' "" '" .. , " '''' ." '" '" " "''' " "" 20155 2. 148 '" 18\122 h430 2.175 2.'M .. , 

• , C 0 , , 0 " 
"" '" ~ '" .. , '" '" 

.., "" "" .. , '" .. .. , '" "" 1000 252 
8A22 1170 655 "" .. , "" "" """ '" 12V22 961 515 .. .., 

'" "" ,,., "" 
16\122 1170 65 ''''' .., 

'" "" "" "" 
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MAJOR SPARE PARTS lV92L386 

1 2 3 

HE- ill t~ 0 $- §i 0 , , 

n, 
'" r '" I 

~ 
, 4 5 6 

'I 
-I. 

I ' ~ r--- - ,~ f- + J t;;; '" '" , 
7 8 9 

,I ~~j --r '"' I ,~ 

10 11 12 

Oit 1>- • • , 

1m 'M " 
13 

f- -t- - -

I 

m • 1V92L386 

111m Weight/kg , Injection pump " , Connect ing rod .. • Inieclion valve , .> , Pls!"n '" " Starting a ir valve 0.' , Cyllooer liner " " Main bear ing she ll , .• • Cylinder head " " Split gear wheel 10. crankSha ft '" > Valve 0.' " Inl erm9d, gear for CamshaH orlve " , Piston ring 0.' " GamShafl drl .... gear '" 



SYMBOLS 

Symbols 

o!- . 

Descriplion 

Val "e. general $Ign 
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Three·way val"". general sign 

Non·relurn valve. genera l sign 

Aulomatlc actusllng valve 

Spring'loaded overflow valv. 
11) Angle 12) Slr~ighl 

Self.conlalned 

Solenoid valve 

Pump,general sign 

Electrically driven pump 

Filler or Slralne< 

Automatic l ilter wilh by-pass tIIter 

Cent rilug~1 tilter 

Water, oil ar>d condensate separator. 
gen",al sign 

Heater, cooler 

Charger, 01 centrHugal type 

.. 
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S,mbols 

( ) 

~ 
--6-
~ 

----

GJ : . , , 
0) 

e 
e 
e 
0) 

e 
0 
8 
8 
8 

Dese.lpllon 

Receiver 

Starling al. dlSl.lbutor 

Viscosity mete, 

Insulated pipe 

Heated plr>e 

Tank,lnsulated 

Thermometer 

Temperature "witch 

Pressure gauge 

Pressu,e sw ttch 
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Temperatu re switch, shut-down 

P,essu,e sw itch, shut-down 

La.at switch 

Dlfterentia l pressure indicating 

Dlfterentia l pressure switch 

Connection w ith A3I( in threads 

" 
ISSUe 1981 



P.O.eo, 1 .. , 65100 V .... Fio,. r>d , TEL 61 ·11 1 <33, TLX 1l~ ", •• 1 

I 
1 

Brochure WV 8211T5E 
I 

-


	1 TO 31  Wartsila Vasa 22 - Project Guide
	31 TO 62 Wartsila Vasa 22 - Project Guide-2
	62 TO 93 Wartsila Vasa 22 - Project Guide-3



