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Theee quelt ions have bean prepared for reader6 of the SEAFDEC
t e x t  s e r i e s  o f  l n t e r n a l  C o n b u s t i o n  E n g i n e s  f o r  F i s h i o g  B o a t s  ( 1 ,  I l i

l l l ,  I v ,  V ) ,  s t e r n  E q u i p $ e n t  F o r  S d e l l  t r i s h i n S  B o e t s  ( T R B / n o .  2 4 ) )  e o d

D i e s e l  E o g i n e ' s  S ' r p e r c h a r g e r  ( T R B / N o .  4 7 )  i o  o r d e t  t o  e s s i s t  t h e n  t o

n o n i t o r  t h e i r  p r o g r e s s  a n d  u n d e r s t a n d i n g  o f  t h e  s u b j e c t .

I f  any quest ion csnnot be aosw€red, reretd that sect ioo oi  the

t e x t  o r  c o o s u l t  y o u r  i n s t r u c t o r  f o r  f u r t h e r  c l e r i f i c a t i o o .

0ther recomlended reading includes the I .C. Engides Fonde-

t n e n t a l s  ( l )  a n d  l . c .  E n g i o e s  F u n d e d e n t e l s  ( I t )  ( A p p l i c e t i o n s ) ,

c o m p i l € d  b y  t h e  s a | ! e  a u t h o r  ! n d ,  f o r  t h e s e ,  t r y  t o  € o l v e  t h e  P r o b l e m 8
D r o v  i d e d  i n  t h e  t e x t s .
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Sh inro Ydna$oto

Training Department
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Quelt iorr (I€..on l)

l .  l jhst iB the na!ionali ty of !he Frron tho itrvented the Die!el
engine, hia narc, qod hos Dany ye.rs e8o?

( l  )  The  ne t i ona l i t y?  (  )
(2) r{ho? ( )
(3) Hor nany yeers ago? ( )

2. t{hich type erBine l isted beloe is the 6&e es tb€ Diesel Engina?
(Citc I e the nunber)

(l  ) Spark ignit ion engine
(2 ) l lot bulb engine
(3 ) Ccnpreesion-ignit ion enSine
(4 ) Suc t ion engine
(5 ) Injection engine

3. That i6 the appto:inate theroel eff iciency of eech of lhe fol lor-
ing engioea? (shoe r. i th Z si8n).

( l  )  Ex te rna l  cobbus t i on  enS ine
(

(2 )  Spark- igni t  ion engine
(

( 3  )  D i e e e l  e n g i n e
(

4. t {hich of the fol loI ' ina i teEs.re l )  the act ion retbod of the tor l -
shopts diesel ergine! end 2) ehich pi . ton connect iog rethod i !  i t
in accordance vi th? (circ le t .he let ter)

( l )  A c t i n g  r e t h o d
(a) gingle ac t  ing engine
(b) double ecl ing engine
( c )  o p p o a i t e  ! c t i n g  e n g i n e

( 2 )  P i s t o o  c o n n e c t i n g  m e t h o d
( s )  t t  u n k  p i s t o n  t y p e
( b )  c  r o s e  h e e d  t y p e

5, IJhe t  is the purpose of a crenksheft? Pleade ense€r br ief ly.



Questiolr (LlaoD 2)

l .  I , Ih icb of the fol lowin8 is lhe correct conpression ret io?
( circ le the nurber)

( l )  Con!,ression ret io i6 rr the velue $tr ich the vol(me exhausta ss
a piston nove8 fron a bottm deed center to s top deed
centet,  div ided by the le] t |ei l r inS volume rrhen s pidton gets lo
e  t o p  d e a d  c e n t e r r r .

(2) coni ' ression ret io is f th€ v6lue r ihich the volune exhausts 6s
s pistoo runs frod e bottcd deed center to a top deed center,
added to the renaining volure !*ren e piston get8 to e top
dead center,  div ided by the rmaining vol  ute shen s pisto.
g e t s  t o  e  t o p  d e e d  c e n t e r r r .

(3) cdrpres3ion ret io i6 . t the velu€ of ,11 the volrroeg ehen a
piBton is at a bottom deed cen!€r,  div ided by the volr iDe
exheusted ! .hi le a pistoo runs fram s bottor deed center to a
top deed centerrr .

2,  Approxinetely,  t rhet iB the coDpreaaion rst io of diesel engine
pressure?
( )

3, shoe the order of nbt ion of 4 cycle diesel engine.
( ) ( ) ( ) ( )

4.  Approxinetely hoe duch is e 4 crcl€ diesel enginet6 ccrrpression
ptes6ur e?
( )

5. l {hat do you cel l  the poirer celculated from an indicated diagren?



Que6t ioas (I'esson 3)

l .  Cslculate the engine b!ake horse poser undet the fol lor. ing
c o r d i t  i o n 8 :

( l )  i n t e r n a l  d i a m e t e r  o f  c y l i n d e x  ( E o r e )  . . . . . . . . . . .  1 4 5  ( u n )
( 2 )  p i s t o n  e t t g k e  . , . . . . . . . . .  . . . . .  2 0 0  ( o n )
(3) engioe'g revol l t ionB per oinute E50 (rpnr)
(4) nu'nber of cyl inders 5
( 5 )  i n d i c a t e d  m e a n  e f f e c r i v e  p r e s s u r e  . . . . . . . , . , , . . .  5 . 5  ( k g / c D 2 )
( 6 )  n r e c h a n i c a l  e f f i c i e n c y  . . , . , . . .  8 0  ( l )
( 7 )  c y c l e  . . . . . . . . 4  c y c l e  g i n g l e  e c t i o g  e n S i n e

(lns. horse porer)

2. You ere asked to instal l  e fuel  lank for the condit ions l isted
belorr celculate the fuel  consmDtion and stete the desired vol tme
of lhe fuel  tank.

( l )  r e t e  o f  f u e l  c o n g u n p t i o n  ( 4 / 4  l o s d  p e r  h o u r )  . . . 2 I 0  ( g / P s . h )
( 2 )  y e t e  o f  f u e l  c o n s u m p t i o n  ( l / 4  l o a d  p e r  h o u x )  . . .  2 5 0  ( 8 / P s . h )
( 3 )  b r a k e  h o u s €  p o u e r  ( 4 / 4  f o a d  p e r  h o u r )  , , , , , , . . . .  3 0  ( B P s )
( 4 )  o p e x a t i n g  t i l n e  ( 4 / 4  l o a d )  . . . . . . . . ,  6  h o u t s

T o t e l  l 0  h o u r e
( 5 )  o p e r a t i n g  t i m e  ( I / 4  l o a d )  . . . . . . . . .  4  h o u t s
( 6 )  e p e c i f i c  g r a v i t y  o f  f u e l  , . . . . . . . . . , . . . . . . . . . . .  0 . 8 8

fuel con6uDpt ion 
L

the volune of fuel  tank
I

3. Calculate the totque rf ien the fol loi. ing condit ions aPPly:

( l )  b rake  ho rse  poner  . . .  80  (ps )
(2) engine'e revolut ion 850 (rFdt)

( rne . n.kg)
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$r..tion. (L..oo 4)

l.  Conbustion chenbers ere roughly clr3sif ied into four tyPes.

A) Describe the.e type.; B) List vhich of th€.e crn be appl ied to
the eorkshopr s diesel enSine?

2. Fi l l  i l l  the b1enk6 r. i th trn of the fedtute! fourd in dir€ct
iij€ct. ioo tlrp€ chesberr and pre-codbuation ch.nb€rar Eeapectively.

Direc t injec t ion type Pre-coDbustion ehambet

l . l .

2 .

3. t lhet is an ignit ion 1st?

4. l that i .  en iSnit ion point?

5. Uhai is e cetene nuDber?
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Quesr ioo6 (Lessoo 5)

l .  E x p l a i n  b r i e f l y  d i f f e r e n t  t y p e s  o f  l e a r  f o u n d  o n  a  c y l i n d e r  l i n e r .

2 .  D e s c r i b e  p o i n t s  t o  b e  t a k e n  i o t o  c o n s i d e r a t i o o  t o  p r e v e n t  t h e
s t r i p p i n a  o f  a  c h r o m e  p L a t e d  I i n e r .

3 .  H o o  d o  y o u  j u d g e  ' r h e n  t h e  f o l l o l r i n g  l i o e r s  s h o u l d  b e  c h a n g e d ?

( l )  L i n e r  ( n o n  c h r o m e  p l a t e d )

( 2 )  c h r o m e  p l a t e d  l i n e

4 .  D e s c r i b e  i t e m s  t o  b e  t a k e n  i n t o  c o n s i d e r a t i o n  e h e n  a  l i n e r  i s
r e D l a c e d  r i t h  a  r e n  o n e ,
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Quert iors (Letron 5)

l.  State the reason r. iy Al|r lr inun el loy is used as Piston neteriel .

2 .  l ' , h y  d o e s  t h e  o u ! e r  d i e D e ! e r  o f  a  p i e t o n r e  t o P  d i f f e !  f t @  i t B
s k i r  t  ?

3 .  R o u g h l y  c l a s s i f y  t h e  s h a l € 8  o f  r i n g  c u t  .

4.  t lhy musl the r ing cut al lou for Plopet cleerence?

5. Li6t th€ naio i tems required for teplacing the r inSs Ir i th nee
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e|r.rt ior. (L.aoo t,

l .  then u3ao8 a Xal.at.! t ! l  barrioS, thr 3h.ft cl.araoca ahould ba
rider than that of a rhita datal balr ing. Lirt iha raaaooa.

2, f lhrt i3 the bolt t i8hteoiog torqua of the coonaatint lod io the
eorkshopr. lot in€?

( l )  I  B  t ypc  (  )  (2 )  4CB t yp€  (  ,
( 3 )  6u  t yp .  (  )  ( 4 )  3DE  t yp .  (  )

3. Ih.t i .  tha appropri. te cl6.raoc. batraao tha caanlahaft JourDal
rnd the oain baarioS?

4 .  Exp la in  the  co r rec t  de f l ac t i on  o f  a  c ranksh . f t .

5. l lhet ceutiona ahould be -erarciaed dtao couplin8 lha cnSina io
order to prevana cranksheft bralhtta?



Quest ions (Leceon 8)

l .  A  z i n c  b a r  i s  u s € d  f o r  p r e v e n t i n g  c o r r o s i o n  b y  s e a - v a t e ! ,  f o r  d r a t

- 9 -

? .  H o q  o f L e n  d o e s  t h €  z i n c  b a r  n e e d  t o  b e  i n € p e c t e d ?

3 .  E x p l a i n  r h e  c a u t i o n s  f o r  f i l ! i n g  a  z i n c  b a r '
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qe.rto.. (t ..o. t)

l. lh.t i. th. Frr po!€ of Eldint the .arllia. oo lh. .rlr.o.t valva
aaal?

l. Llat tha cautiorlr E.hould obaatva rhen replaciog the valva aaat
rl i8 ln.erled into !h. cyl ir i .r  h.d.

3. Liat loor ario re..o!a drich carrc ctacta to apDerr bclEan lha
valvc acata in the cyl ir iar haad.

4. &iefly de.crib€ hor? &d r*ry? f l tar condeo.ation occua..

5. Liar !h€ i l6is rhich rhould 6a tatan lnto contider. l lon rhen
in.r. l  I  in8 .n €xhsu.t pipe.



Quert ior. (lPr.or lo)

l  D € s c r i b e  t b e  p o s i ! i o n s  a t  l h e  b e S i o n i n a ,  o r  s t a r t i n g ,  a n d  e n d  o f
f u e l  i n i e c t i o n  o f  a  B o s h  t y p e  p l  ' r n 8 e r  a n d  p l u n s e r  b a r r e l .

-  l l  -

3 .  O e s c r i b e  l h e  f u n c t i o n  o f  l h e  d e l i v e r v  v a l v e .

2 .  W b y  i s  L h e  i n j e c l i o n  q u a n t i t y  a d j u d t e d  b y  t u r n i n S  t h €  p l u n g e r  l n  a
Bo6h t  vD€?
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Quest ioos (L€loon l l )

t .  D e s c r i b e  h o o  t h e  c o n b u s ! i o n  i s  i n f t u e n c e d  e h e n  i n j e c t i o n  p r e s s u r e
i s  e x c  e s s  i v e l  y  1 o , | .

2.  Explaio ehy we have to be careful  i , f ten arraching the noz?le to the
h o l d e r  a n d  a l s o  t h e  n o z z l e  a s s e n b l y  u n i t  t o  t h e  c y l i n d e r  h e a d ?

3 .  L i s l  L h €  n a i n  p r o p e r t i e s  r o  b e  t a k e n  i n r o  c o n s i d e r e r i o n  r f i e n
s e l e c t i n g  f u e l ,  i n  c o r r e c !  o r d € r .



-  13  -

que.t io! (L€sror 12)

l .  Eorr, lerat€ the reasons dry lubr icat ing oi l  is u6ed in en internel
coDbust ion engin€,

2. lJb!ical iog oi l  is supplied lhrouSh the by-pess circuit from the
by-pass velve ehen the dust eccunrulated on the oi l  f i l ter prevents
the oi l  fr6r pessing through the f i l ter. l lhen this occurs, ehat
kind of change can be see$ in lhe pressure Seu8e?

3. List  the propert i€6 rhich ere e63ent ial  rehen Belect inS a
l u b r i c a t i n g  o i 1 .

4. Hoe of len ahould the lubr icat ing oi l  be chenged?
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(he.t ioo. (Irreoo 13)

l '  the .ctual neesuled discharge volu!€ ol  lhe cool ing r .atet ptnP in

a Di€Bel Ergine ic eoet irnes le.ger than the cr lculeted one' l lhy

does this phenorenon occur ?

2. 33.5 l irre/bin. of cooting rratc! u.a estirated to be neces6try fot
.n eitgine eith oulPut of 60 P8' tuet cons|nPlion rrte 210 8/Ps'h
ana a t leat FlcentrSe reductioo suPplied by the cooling eeter of

3OZ. If  a fuel uith the calol i f ic velue of 10'600 fc' l /kg erd th€
lucked eat€l eith tetrFrstule of 30oC ate u3ed, then drat i t  the

te[pereture of t  he discharged eater?
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Que6tioD6 (Lesson l4)

t .  t h a t  o u s t  y o u  d o  l o  i n p r o v e  i n g n i L i o n ?  I t e m i z e  b e l o n ,

2 .  c i v €  t h e  r e a E o n s  $ h y  i r  i s  n e c e s s a r y  t o  c h a n g e  t h e  v i s c o s i L y  o f
t h e  l u b r i c a t i n g  o i l  a c c o r d i n g  t o  t h e  a t n o 6 p h e r i c  t e m F r s t u r e ?
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Que.r ioo (Leslon 15)

L ,  T h €  s i  z e  , ) f  t h e  f l y t h e € l  i 3  c h a n S e d  d e P e n d i n g  o n  d r e ! h e r  i t  i s
l r i e i n g  a  g e n e r a ! o r  o i  i (  i 5  u s e d  i n  n  s h i P r s  n a i n  e n g i n e .  G i v e
( h .  r  e a s o n s .

2 .  w i r € n  i n s t a l l i n g ,  ! e n o v i n g  a n d  r e 6 € l t i n g  t h e  f l y w h e e l '  e h a l  p o r n t s
d o  y . u  h a v e  ! o  c o n s i d e i ?

l .  t , / h n t  a r e  t h €  c a u 6 e s  o f  g o v e r n o r  h u n t i n g ?  L i s t  t h €  r e a s o n s  n  d
{ . x  p l  a i n  t  h € m .

4 .  t k , a  d d  y . i u  r . d u c e  t h e  c y ( l  i c  i . r e g u l a r i l y  o f  s p € e d ?  G i v e  t h e
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( lue.t ioos (Lrlon 16)

l .  Wha t  t ypes  o f  c lu t ches  a re  used  i n  n€ r ine  d iese l  eng ines?

2 .  l , l h a l  i s  ! h e  p u r p o s e  o f  i n s r a l l i n g  r e d u c t i o n  g € e r s ?

3 .  D r a r  a  c € u s e  a n d  e i f e c t  d i a g r a n  o f  f a i l u r e  o f  s l i p p a g e  i n  €
h v d r a ' r 1 i c  c l u t c h .
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que.tion. (ster! equiF.nt for E.ll firhing bo.t)

l .  cslculate the Bross tono€8e of the $oodet ship Crose specif ica-
t ions are given beloe. fhe tneasur€| lent3 should be in gicordance
t ' i th the Ship Classi f icet ion t ieasuteDent Regulat ion..

. .  14 .6  'D

2. Baaed on a shaft horseponer .t  f t  l l  lo.d (414), of 30 pS/l2OO iF,,
of the rnein engine to driv€ a propeller, celcul.te th€ engine
.evolution st tbe t ine ot t14, t12, 1/4, t t l l0, 12l lO loed and
€hart their intersecting points. (See box oo page 19)

a) I€n8th

c) Depth

3 .  C a l c t r l a t e  t b e  d i e n e t e r  o f  .  p r o p e l l e r  s h e f t .

4 .  Cu lcu le te  the  p rope l l e r t s  d inens ioos  I

Hsx in rm  ou !  pu t  . . . . . . . . . .  430  pe
Speed  o f  p rope l l e r  . . , . , . , , . , 390  rp rn
Boat sp€ed 9.5 knot s



|  /4
r /2
3 /4

u /10
12 /10

1200

r pll
rFr
!Fn
rFl
rPlo
rpo

r500

1000

nevolutlon

500

y4 U2 3/4 . l  l /  l 0 t2 /  l o
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ApFrd ir

(  A n e ,  )

To c. lcul . le thc dirrel .€t  of  FoFl l€r abafa.
Calculat ion of the disneter of th€ prop€1ler shaft  (eccording to
Japaoeae Soverment regulst  ions)

ds - d* + D**
;

ds = di . !e!er of  ptopel ler ehaft  (nn)
a :  dismeter of internediet€ Bheft  (DD)
D  =  d i ' [ e t e r  o f  p r o p e l l e t
c -  coeff ic ienl  r lh ich var ie8 eccording to the meter iels used

c e t e g o r y  I  . . . , . . . . , . . . .  r 4 4
c € t e g o r y  I I  . . . . . . . . , . . . .  1 0 0

l, lote l  dt  is celculeted by, the formula

d  =  K  3 L  ( i " " )

K  . . , . . . . . .  c o e f f i c i e n t  v . r i e d  b y  n u m b € r  o f  e t r g i n e
c y l i o d e r 3 ,  e g .  6  c y l i n d e r s  . . . .  l l 3

T  . , . . , . . . .  bsx i r nun  con t i nuous  8HP
R . . , . . . . . .  con t i nuous  msx in rm levo lu t i on /n inu tes

(  E <snpl e)

EnSine BllP 90 PS/950 rFn
r€duc  t  i on  ra t i o  0 .405

l (  . . . . . . . .  l l 3

d  =  L l 3x3  90
950 x 0.405

- 69.63 (nn)



(luelt iotrs (Dies€l h8itre. sdperchtrgei)

1. Explain the di f ference betrgeen (a) an €r( ial- f loe anit  (b) an
r ad is l-  f lor or inoetd-f loe turbo-chalcer.

2. I {bat i6 nean! by the "Surge Lini t"  of  a lurbo-cherger.

Giv€ thre€ of !he tnost ioportant
dies€1 engine ae conpared to norl | |e l

advantagee of super chatging
espi!at  ion rel ion.

List ceus€s of turbc-cherSet fai lure,

Ort l ine hoo to check the e( ia1
Bhaft  .

(end) play of !he turbo-cherger

K"%
li,-,n^*l/
\ x f\ h t/-i-

-r-- lf ---.
-l1Ar-j/-

!"nn


