
BAB XI 

KESIMPULAN DAN SARAN 

1 1 . 1 .  KESIMPULAN 

Dari perencanaan dan perhitungan berdasarkan data kapal  

berikut  

Type k a p a l  
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General Cargo 

5 2 . 8 1  m  

5 1 , 5 2  m  

8 , 2 4  m  

2 , 9 9  m  

4 , 5 6  m  

0 , 6 9  

0 , 9 8  

0 , 7 0  

0 , 7 9  

12 knots 

aka dapat d i s i m p u l k a n  ;  

1 .  Kapal memerlukan tenaga penggerak minimum 7 5 6 , 4  HP,  

Fada perencanaan ini d i p i l i h  motor induk dengan daya 

sebesar 775 HF pada putaran 160 rpm.  

2 .  Dengan j u m l a h  crew 24 orang dan route pelayaran yang 

ditempuh l e b i h  kurang 85 m i l ,  

9IZI 

kapasitas maksimum 



kebutuhan l i s t r i k  untuk mensuplai peralatan yang ada 

sebesar 65,976 k W .  Dalam perencanaan ini digunakan 

unit generator yang sama besar dimana 1 unit 

generator tadi dipakai sebagai generator cadangan 

ataupun stanby generator. Untuk itu d i p i l i h  generator 

dengan kapasitas masing - masing sebesar 85 kW.  

1 1 . 2 .  SARAN 

Fenulisan Tugas Mesin Kapal ini jauh dari kesempurnaan. 

Untuk itu Penulis berharap kiranya ada mahasiswa ataupun 

pribadi l a i n  yang akan menyempurnakan Tugas Mesin Kapal i n i .  

Akhir kata Penulis mohon maaf yang sebesar-besarnya atas 

segala kesalahan,  sengaja maupun tidak yang telah Penulis 

perbuat dal am  penulisan Tugas Mesin Kapal i n i .  
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LAMPIRAN 2 

KEKENTALAN DAN KEKENTALAN KINEMATIK DELAPAN FLUIDA PADA I ATM 
DAN 20°c 

' · Nisbah 9, · r W ·  Nisbah • 
· .  Fluida kg/(m·s)t /u(H,) kg/m' m/st /(Hg) 

. . 

Hirose "57%s i i ; ' t o . ' ~ o  i6El" 
Uda , 1 , 8  E - 5 ' ' ' ' 2 , 1  " 1 , 2 0  1 ,SI  E-5 
Berisin 2,9 E--4 33 680 4,22 E-7 
Air 1,0 E -- 3 .  1 1 4  998 . 1,0I E-6 

. .. . .• � •. 1. ·.•,-�- . ·- ·, ··.··•·. .  .  .  - . .  .  

Ethanol . . 1 , 2  E--3 • 1 3 5  . . •  789" ,1 ,52 E-6 
Air-raksa ' 1 , S E . > 7 >  i0 'i35so ' 1 , 1 6  E 
Minyak pelumas SAE 0,29 33.000 891 3,25 E--4 
Gliserin 1,5 170.000 _ · · 1 . 2 6 4  • •  1 , 1 8  E-3 

l e . +  

t1kt/Km·s) =0,0209 +tu/(tts); I m '/= 10,76 ft±. 

CONTOH GRAVITASI JENIS BEBERAPA 
ZAT CAIR PADA 20C (68F) 

BERAT JENIS BEBERAPA FLUIDA YANG LAZIM 

920 
130 

3,7 
. 8,7 

· 1 3 . °  
'  1,o 

2.850 
10.300 

Berat jenis pg pad 68°F 20"C 

Fuida bq/( N/m 

Udara (pada l atm) 0,0752 1 1 , 8  
Etanol 49,2 7.733 
Minyak pelumas SAE 30 57,3 8.996 
Air 62,4 9.790 

Air laut 64,0 10.050 
Gliserin 78,7 12.360 

Karbon tetraklorida 99,1 15.570 
Air-raksa 846 133.100 



LAMPIRAN 3 

Pumps 

Characterlstie B 

Nonie orifce diameter 
d% mm 

Characteristic D 

Nole orlfee dl«meter 

4. mm 

o T T s  T  1  

E  
•  

dp t !  
o n ]  1% ] 'i g  

ll EL  

5 %  _.., 

nside dl«meter I C.p1<lly ol •"h I Inside diameter Cpaclty ol each 
of the drainage drainage pump, of the drainage dral nag pump, 

m4in, mm tu m per h main, mn c u m  per h 

50 15 133 103 
57 19 140 113 
64 23 146 124 
70 28 152 135 
76 34 158 146 
82 40 165 158 
89 46 171 171 
95 53 178 183 

103 60 184 197 
108 68 190 210 
14 76 197 224 
120 84 205 240 
127 93 

 

fl «pity, .l•IIM dl,fflf'IU I Tt111lr. u..-cltJ, l mid le tr 

0pipe nd ton 0l i p  d  

·-· 
film, 4ftli, 

Up to 20 60 265 to 3€0 125 

20 to 40 70 360 t6 460 140 

40 to 75 ' 60 460 to 620 150 

75 to 120 90 620 16 600 160 

120 to 190 100 £00 to 1000 175 

190 to 265 110 JOOO lo 1300 200 

50 

0 0.121 0.346 10.793 1.577 

10 [0. 1 19  /0.331 [0.722 [1.320 
20 0.118 [0.318 [0.622 1 . 1 30  
40 /0 . 1 14  /0.304 [0.568 [0.882 

60 0 . 1 1 1  /0.274 10.498 /0.723 
ED 1).108 Q.25i 

1
0.442 0.612 

100 I0.105 I0.241 10.398 10.531 

65 

0 /0.121 /0.346 0.793 
10 l0.1205l0.342 0.776 
20 [0.120 [0.339 0.758 
40 l0.1195/0.332 10.726 
60 [0.1185/0.326 )0.696 
60 0.1 18 [0.320 [.669 

100 10 . 1 1 7  \0.314 /0.644 

1.577 

1.51 
I.44 

1 .33 
1 . 23  

I.IS 

1.03 



LAMPIRAN 4 

hnk4444 le4let ;2l !± Ne. Al --mar VT Vt A4t ti 
Tull .nk le +.ht wtl Perl.l ,....., ..... 1 ,....  r-•:1'.!L'--•t-•J'!M'�- total4ts 

F1EE s eg 
• 

it lr 4f, l e  uh.  ·-_, _ ..... 

lewnl±re etul d, I 4, i,  u. ri. _ u  u_i pet 
.. m iwii - : . J _  =Irr:e. L" 

' • 
; i i _  ± , ± 1  1 . . . . '  

--" 
I 

" " 
I 

" •• 
I 1% 

IOI .. 2 120 40 G5 12,5 .. Cu to 0 000 2 100 520 

102 M % 2 o Co 2.0 4 125 t5 CG02 16o 10 00o 2 100 3500 

10 % 

" • 240 to 220 G 4 t 7500 Jo 10 to 2 100 3130 
04 $¢ o 2 300 100 241,$ 1,$ G . .. 300 1a0 10 00o 2 1o 4 00 

10 tit A% 2 260 20 241,5 II 11,5 .. $1u 0 0 0od 2 11o 4500 

106 13¢ 14 2 420 140 275 20,5 17,3 .. 0 00d to 10 00 2 120 00o 

10 1 1% 1 480 5 275 2. II .. 1 0o  0  10 00 2 120 $500 
10d 15 o 1 $70 19o 202,5 24 20.5 u z600 18¢ 11 40 2 120 G 000 

10 0$ 24$. • 6Go 302,5 2G 22 o 13 200 2 120 .... 
110 24¢ o 3 780 130 28 24 to 1$ 300 3 12 120 

Ill 2¢ 12% 3 ... 357,5 30 26 )80 17100 3 140 8 000 
12 2¢ 164 J 1 020 337,5 32 2n 4o 21 100 J 14o $ 750 m ' 6¢-" 466 3 4o J65 4 n to 22 100 3 140 . ... 

4 40¢ 44 3 12IO 85 3¢ 31 16o 25$ $00 3 40 10 250 
11s 44 0¢ 3 14. .... 

4123 38 34 
. . .  ·-- R .24 104 

••• .14. _11. 8R2. 
----- t-- 

Ill 0¢ $5 3 50 411, 40 34 1$0 31 200 

' 
Go 1 5oo 

T $$4 60¢ 3 740 440 42 ,. 19o 34 500 4 1Co 2000 
Ill 60¢ 664 

' 
20 440 44 n 1o 37600 

• 60 12500 
Ill 46 z$ 3 2100 44u 4G 4t 190 4l 400 4 I 3 0no 
120 2¢= 76¢ 3 z2to 467,5 48 42 90 45 000 4 13 500 

21 74$ $4$ J 2460 467,5 w) 4 190 .. ... 4 70 4 00o 
122 44t 91$ 3 2€40 461,5 $2 4G 40 , .. $2800 4 170 4 00 
2 tit ... 3 2850 4$ 54 4d 42 1$0 51.000 4 o $ 000 
124 4 $  2  3  00  495 G n 44 200 6I 500 4 1to 6 000 
25 46014# 3 3300 4$ 5$ $0 4G 200 66 000 4 e0 17 000 

26 114ere • 3540 22,$ co 52 46 200 0 500 • 1$0 1$ 0oo 

7 1 1 t e ed  3  37%0 322.5 c2 $4 48 200 7$ 100 4 ... $ 0o 
12 100=1% 3 4050 $22,$ 64 6 0 200 80 100 4 8o 20 000 
129 4 ¢ - I 4  ,, 4 320 550 6 $ 50 200 8 200 4 18o 2l 00o 
30 1 4 e - 1 s  ,· 4 90  $0 G Go 52 220 p0 Go $ 90 22 000 

131 11¢-161% 3 480 550 70 6: 4 220 .. ooo • 19u 23 000 
132 14e=int 

' 
$250 71,5 

" 
64 G 220 104 400 $ 19 24000 

33 1o-1so 

' 
610 571,$ 6 GG .. 220 113 100 $ 100 25 000 

134 1$8t4ts 3 .... $77,$ 6 C Go 220 $ 10u 5 19o 26 000 
135 t$et2s 3 6d 450 to II 0 €2 240 128 400 $ 200 27 000 

16 no-tit 3 .... Go5 4 3 G4 240 136 200 $ 200 28 000 
) 24t6 3  73150 Go5 t7 % Cd 240 14$ 20a , 200 232 000 
134 24t70¢ 3 60 61z.5 .. 7 .. 260 0 0uo • 200 30 000 
13$ 10$+14is 

.. 

3 6 300 6z.5 

" 
II 0 260 150 000 

• 200 31 000 
14o 2i74 4 3 $ 700 632,5 95 et 7 260 1$0 000 • 200 32 000 
14 344$2is 3 $ 300 6Go n .. 76 2o 150 000 

• 200 33 000 
142 2210$4o 3 9900 ... 10o 11 7% 240 150 000 • 200 34 000 
143 400tot 3 10 500 6Go 1u2 po 7% 280 150 000 G 200 35 000 
144 $60¢$4o¢ 3 lJ JOO 87,5 105 v2 II 300 0 000 • 20o 36 000 
145 it¢400¢ 3 1700 687,5 107 t 84 200 150 000 • 200 .  37000 

4 4 400 4 ¢  

' 
12300 687,5 111 7 7 300 150 000 

' 
200 3$ 000 

147 4zoo44ts 3 2$00 11$ 4 10o 11 200 $0 0oo 1 200 3$ 000 
14s 440¢46¢ 3 3 $00 715 111 102 00 300 150 000 7 200 40 000 
4s 46¢40¢ 3 14 100 715 120 10 $2 200 150 000 

' 
200 41 00o 

15o 4tot$00o 
, .  14 700 742.5 122 ut $5 200 150 000 1 200 42 000 

131 $000$o 3 15 400 4z.5 24 111 p 200 50 000 
' 

200 44 000 
st $ t o¢ = $ So  3 16 100 7421,5 121 t 01 300 0 000 I 200 46 00o 
131 $$00$tot 3 16 9o 742, 130 111 , .. 200 150 000 t 200 48 000 
1$4 $ 4 0¢ 1 0¢  $  17000 742.5 132 In 102 300 150 000 $ 200 50 000 
$$ 40+6sos 3 18 too 741, 20 1o7 300 150 000 10 200 50 00 I 

h 156 60¢60¢ 3. 20 000 770 Ill 300 10 000 II 200 0 000 
1s7 4$0014o 3' 21 500 70 121 4 u0 50 000 12 200 50 000 
s4 1400pot •I 21 000 70 12 Ill uo 150 000 13 200 $0 000 

15$ 1 $0¢ t 4 t  

' 
24$00 70 137 122 300 10 000 4 200 $0 00o 

16o 440sot 3 26 000 70 14 121 200 10 000 5 200 50 000 
161 4 400 + $ 4 0¢  3  27500 770 147 132 200 150 00 6 200 50 000 
62 $40 +let0t 3 2$ 000 70 152 132 200 150 000 % 200 50 000 



LAMPIRAN 5 

Moorin and Warping Rope 

Towlug rope Warping hawsers 

I 
% e  •  E  �  % .  ]  Carle Arps 

£ � 
e £ ,i e i . 

i 
. 

e ,  %  5 »  %  : e  '  E  
•.. 

t 

• � 0 
· �  + £  + E  ... ...  

•  5  .  -  
c  2 5  5 +  ±  e  e  

-;;  ,i  E  z +  • !  = ·  
t  

5 £  z 2  
z  d  

. � 
5 

;;  
E  

±  E .  
"  z  z, Sze 

• C  £  
5 

= 
«  

• � • - . s  I i  sF 55  7 s i [ ± ¢  u  
"  

U# 2 ±  
,_  

� =  

50  50 75 
- 

50 I 65 - - - - - 
75 50 90 I I  50 I  65 - - - - - 

100 75 90 I I  75 I 65 8.5 - - - - 
150 75 10 12 75 I 75 9.5 - - - - 
200 100 100 12 100 2 75 9.5 - - - - 
250 10 125 15 14 2 100 12 - - - - 
390 1 10 125 15 160 2 100 12 - - - - 
35 1 to  15) 17.5 16) 2 Io 12 -  - - 
40 135 150 17.5 160 2 125 15 60 I 100 12 
450 135 150 17.5 180 2 15 15 $0 I 10 12 • 
500 135 159 17.5 200 2 125 15 95 I 10 12 
550 135 175 19.5 200 2 195 15 $5 I 100 12 0 

60 135 175 19.5 220 2 150 17.5 93 I 100 12 
659 135 175 19.5 240 2 150 17.5 9 I 10 12 
70 ISO 200 21 .5  240 2 15 17.5 90 I 100 12 
750 150 200 21 .5  360 4 15 17.5 9 I t25 I5 
80 150 200 2 1 .5  35% 4 150 17.5 90 I 125 15 
85 175 200 21 .5  360  4  150 17.5 9 I 125 I5 

300 175 225 24 36 4 175 19.5 120 2 125 15 
950 175 225 24 360 4 175 19.5 1.0 2 25 15 

100 175 225 24 360 4 175 19.5 120 2 150 17.5 
1100 175 225 24 36) 4 175 19.5 40 2 150 17.5 
120 190 25 26 35 4 175 19.5 40 2 150 17.5 
130 192 250 26 40 4 200 21 .5  150 2 150 17.5 
1400 190 275 28 400 4 200 21.5 150 2 150 17.5 
150 190 275 28 430 4 200 21.5 150 2 150 17.5 
1603 20 30. 30 480 4 200 21 .5  10 2 150 17.5 
1700 203 300 30 40 4 200 21 .5  I80 2 150 1 7 . 5  

1850 200 325 32.5 540 4 20) 2 1 . 5  180 2 175 19.5 
2000 200 350 34.5 540 4 200 21 .5  ISO 2 175 19.5 
2150 200 350 34.5 540 4 203 2 1 .5  160 2 175 19.5 
2300 220 350 34.5 540 4 225 24 180 2 175 19.5 
250 220 350 34.5 610 4 225 24 200 2 175 19.5 
2700 220 250 34.5 640 4 2:.5 24 I 200 2 200 21.5 

3000 220 350 34.5 610 4 ,  • 5  24 i 200 
., 

200 21 .5  
3300 240 375 39 640 4 '  .50 .6 i 200 " £0¢ 21 .5  

- 

2600 240 375 39 640 4 :50 .6 20 : 
2 20 21.5 

3900 240 400 43.5 640 4 F  .50 6 
I 

20 2 £00 21.5 I  +  

4200 240 40 43.5 640 4 .  .250 26 ' 260 2 ..5 , 2 4  
'  4500 240 425 48.5 720 4 +  5  .6 200 2 :25 l 2 4  

4s.5 « '  .5 i 
I - 4800 240 425 720 :6 0 2 2.5 1 5g 

5100 240 - 53 7:0 4 ,  
:73 2s .+0 2 :25 3 

5400 240 - 53 £00 4 '  275 25 ' .240 : 259 [ 
5800 240 53 &E0 4 '-· 2s ' £40 " .5» ! G - 2 - I - 
6200 240 - 57 C6 6 :  3&  33 2:0 

., 

:5 26 
6600 240 - 57 60 6 l  3(  54  ·+ 

., 

:50 26 

7000 240 - 57 $60 6 ;  3<G 2 2+% 
., 

.5y 26 
7400 240 - 57 60 6 30 50 I 4:0 ; .5u 26 

7800 57 60 G '6 : ' :5 26 240 - 48 ; 

G1 .5  6 3  •  

[ 
200 240 - £Go 30 

' 
4:0 • 4 .5 

&G00 240 - 
6 1 . 5  960 G 325 22 40 ; 23 

6: .5  '  $000 20 - £.60 6 3:5 32 4:( 4 25 26 

£600 240 - 
61 .5  SG 6 3.5 

i 
3.2 

I 
40 4 .5% i 2 6  

'  
'  



LAMPIRAN 6 

Self-Propelled Transport Ships with an Unlimited Region of Navigation 

Anchors 
Chin ble [or bower Chain or steel rope for the 

Bower nchors stream anchor 

Chrc 
No. terls Strem Total tie 

Quan To tl nc hot, length Anchor Length, Anchor Diameter 
tty weight, kg o! two ca+ chain size, 

m 
chin sire, ol steel 

g bleis, m mnr mm rope. mm 

f 50 2 150 25 100 12 50 - 8.8 
2 75 2 200 25 125 13 50 - 8.8 
3 JOO 2 250 50 125 15 50 - II 

4 150 2 300 50 150 16 50 - II 

5 200 2 350 50 175 17 75 - If  

6 250 2 450 75 200 18 75 I I  13 
7 300 2 500 75 225 19 75 13 13 
8 350 2 600 100 250 20 75 4 15.5 
9 400 2 700 100 o·· 21 75 4 15.5 4 

10 450 2 750 1° 300 22 100 15 17.5 0 

II 500 2 800 150 300 4 100 15 17.5 
12 550 2 900 175 39 25 100 16 17.5 0 

13 600 3 150 200 350 27 100 17 17.5 

14 650 3 1700 pp= 350 28 100 18 19.5 +0 

15 700 3 16C0 250 375 29 100 1 20.5 
16 750 3 2100 250 375 30 100 19 20.5 

17 £00 3 2250 250 375 3 5 19 20.5 +0 

18 850 3 2400 275 375 32 125 20 22 
19 900 3 2700 300 375 33 125 21 24 
20 950 3 3000 3c0 400 34 125 21 24 
21 1000 3 32C0 350 400 26 15 22 24 +0 

22 1 1 00  3  3500 4C0 400 37 5 23 26 
 23 1200 3 3750 400 420 3 150 o· , 

.0 'O 

24 1300 3 4100 450 450 40 150 o· 28 .0 

25 1400 3 4250 450 450 41 150 25 2$ 
26 1500 3 4500 500 450 42 150 26 2$ 
27 1600 3 4750 500 450 43 150 26 28 
28 1700 3 5250 600 450 45 150 23 30 
29 1850 3 5500 600 450 46 150 2$ 30 
30 2000 3 5750 700 450 46 150 29 31 .5 
31 2150 3 6000 700 475 48 175 29 31 .5 
32 2300 3 6500 800 500 49 175 29 32.5 
33 2500 3 6750 800 500 50 175 29 32.5 
34 2700 3 7500 900 500 52 175 30 33.5 
35 3000 3 8250 1000 500 53 200 31 33.5 
36 3300 3 9000 1000 500 55 200 31 33.5 
37 3600 3 9750 1250 525 57 200 33 34.5 
38 3900 3 10500 1250 550 59 225 33 34.5 
39 4200 3 1 1 000  1400 550 6L 225 34 37 
40 4500 3 11500 1500 550 62 225 35 37 

4l 4800 3 12900 1650 550 65 225 36 - 
42 5100 3 13500 1750 550 67 250 37 - 

43 5400 3 14500 1750 575 68 250 37 
- 

44 5800 3 15000 2000 600 70 250 40 - 

45 6200 3 15800 2000 6c0 72 250 40 - 

46 6600 3 16300 2250 600 74 275 43 - 

47 7000 3 17600 2250 600 76 

 
43 

- 
to 

48 7400 3 18000 2250 600 77 275 44 - 

49 7800 3 19500 2500 600 60 275 46 - 

50 8200 3 20300 2700 600 82 275 48 - 

51 8600 3 21000 2£00 600 83 275 49 - 

52 9000 3 22000 3000 6c0 65 
... 

50 - 4 

53 9500 3 23000 3000 600 87 275 50 - 
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TERPILLAR 

Shown with 
Accessory Equipment 

FORMANCE DATA 

Marine 
Engine 

SPECIFICATIONS 

3508 
786-1166 mhp/775-1150 bhp 

1600-1800 rpm 

V8, 4-Stroke-Cycle Diesel 
Bore-mm (in) 170 (6.7) 
Stroke-mm (in) . . . . . . . . . . . . . . . . . . • . . . . . . .  190 (7.5) 
Displacement--L (cu in) 34.5 (2,105) 
Rotation 

(from flywheel end) ccw or cw 

Compression Ratio 13.0: 1 
Capacity for Liquids -- L  (U.S. gal) 

Cooling System 285 (75.3) 
Lube Oil System (refill) 223 (58.9) 
Oil Change Interval. 500 hrs 

Engine Weight, Net Dry (approx)- kg (lb) 5,216 11,500 

harged-Aftercooled 

ks 
D C B A A 

[EE1ebb 8¥7+ 1800 .% ty 18007 34n$25.1800r%5% 32, 1800 3/% 
. 

.. 

e Power 858 kW (1150 bhp) 746 w(1000 bhp) 716 kw(960 bhp) 638 kW (855 bhp) 578 kW(775 bhp) 
m 1 166 mhp 1014 mhp 973 mhp 867 mhp 786 mhp 

+ ,  1800 1600 1200 1800 1600 1200 1800 1600 1200 1800 1600 1200 1800 1600 1200 
858 602 254 746 524 221 716 503 212 638 448 189 578 406 171 

hr.+&'8 220 220 228 223 221 228 223 222 229 224 222 232 • 227 225 234 
225.0 157.7 68.9 198.0 138.2 60.0 190.5 133.0 57.8 170.5 118.6 52.2 156.3 108.7 7.8 

1150 808 341 1000 703 296 960 674 284 855 600 253 775 544 230 
h • +we .361 .361 374 366 8 .374 366 • .376 367 .364 .380 .372 ·&0 394 

59.4 41.7 18.2 52.3 36.5 15.9 50.3 35.1 15.3 45.0 31.3 13.8 41.3 28.7 12.6 

l~alas.sees 
B  A  A  

1600 ,13391600.bi- 93»i,16009+,8%$¥ 

e Power 701 kW (940 bhp) 675 kW (905 bhp) 638 kW (855 bhp) 578 kW(775 hp) 
n 953mhp 917 mhp 867 mhp 786 mhp 

1600 1400 1200 1600 1400 1200 1600 1400 1200 1600 1400 1200 
701 470 296 675 452 285 638 427 269 578 387 244 

hr z '  215 221 225 216 221 225 216 222 225 220 218 226 
180.0 123.8 79.2 173.7 119.3 76.4 164.5 113.0 72.2 151.8 100.7 65.8 

940 630 397 905 606 382 855 573 361 775 519 327 
rt±uf -.353 .362 .369 .354 .362 .369 .354 .364 .369 .361 .358 .371 

47.6 32.7 20.9 45.9 31.5 20.2 43.5 29.8 19.1 40.1 26.6 17.4 

ents performance along a typical fuxed pitch propeller curve. 

NG LEVEL DEFINITIONS 

use in patrol, customs, police and some fire boats. B -  For use in midwater trawlers, purse seiners, crew and supply boats, 

use in yachts with displacement hulls, as well as ferries with ferry boats with trips longer than one hour, and towboats In rivers 

less than one hour, fish boats with higher speed journey out where locks, sandbars, curves, or traffic dictate frequent slowing. 

back (e.g., some lobster, crayfish, and tuna), and short trip A - For use with little load cycling in oceangoing displacement hulls 
stal freighters. such as freighters, tugboats, and bottom-drag trawlers, and deep 

river towboats. 



'35E, 
-2786-1166 mh CATERPILLAR 

MARINE GEARS* 

WAF 1590.+.- 7.00:1, 8.00:1, 9.00:1 4600 

RATIOS 

5.14:1, 5.75:1 1900 

MARINE 
TRANSMISSIONS 

-- L --------i 

5[#. 
-·--- 

.-z: 
+  

Shown with WAF 560 Transmission 
Transmission selection depends on input power, speed, ratio, and vessel 

application. Transmission data shown for dimensional reference only. 

NSIONS 

B D L H w 

, ; in;i mm : n  ·v mm?% '.-in» , mm :. 1nix? mm·.. I n ,  
+.mm. 

540 310 12.2 1139.2 44.9 3216.5 126.6 1937.9 76.3 1703 67.1 

60 
o 

410 16.1 1139.2 44.9 3216.5 126.6 2132.9 83.9 1703 . 67.1 

40 340 13.4 1253.2 49.3 3330.5 131.1 1997.9 78.6 1703 67.1 

60 430 16.9 1253.2. 49.3 3330.5 131.1 2167.9 85.3 1703 67.1 

40 380 15.0 1348.2 53.1 3425.5 134.9 2117.9 83.4 1703 67.1 

60 490 
+ 

19.3 1348.2 53.1 3425.5 134.9 2267.9 89.3 1703 67.1 

590 630 24.8 1968.2 77.5 4045.5 159.3 2542.9 100.1 1703 67.1 

ARD EQUIPMENT ACCESSORY EQUIPMENT 

3 -  Bases and Foundations  
paner sound Isolation mounting group, rails 

- 
Controls and Governors -- 

nsion tank, jacket water pump, auxiliary sea waler engine mounted controls 
), thermostats and housing, lubricating oil cooler, Cooling- 
Guard heal exchanger, optional auxiliary sea and fresh waler 

- 
pumps, sea waler lines, emergency jacket waler 

ielded-watercooled manifold, water cooled connections, keel cooling connections 
charger Exhaust  
and SAE #O Housing flexible filling, elbow, flange and filling, muffler 

transfer pump 
Flywheel and SAE #OO Housing 
Fuel  

- 
primary and duplex fillers, priming pump, flexible lines 

ward 3161 Instruments and Gauges - 
hts and Gauges  left, right or remote mounted 16-gauge premium 
ge right side instrument panel, tachometer instrument panel, pilot house panel 
g   Lubricating  

mp, filter, filler and dipstick duplex fliter, emergency connections, sump pump, 
- deep sump pan 
eyes, ledge-type rails Power Takeoffs -- 

h Devices -- front enclosed clutch, front power takeoff adapter, 
pssure and water temperature contactors, front accessory drive, auxiliary drive shaft and 
al shutoff pulleys, front stub shaft, pulleys, air compressor 

Protection Devices  
hydra-mechanical, electrical shutoffs; 
water level switch, alarm switches 

3 CONDITIONS 
Starting  

air or electric startina motors, allemators. batteries 

re based on SAE J1349 standard conditions of Fuel rates are based on fuel oil of 35° API [16C (60F)] gravity 
29.61 in Hg) and 25C (77F). These ratings also having an LHV of 42,780 kJg (18,390 Btu/lb) when used al 
0 3046/1, DIN 6271 and BS 5514 standard 29C (85F) and weighing 838.9 g/liter (7.001 lbs/U.S. gal). 

s of 100 kPa (29.61 in Hg), 27C (81F) and 60% 
umidity. 

d specifications are subject to change without notice. The International System of Units (SI) is used in this publication. 

LEHM7225 ¢ 1993 Caterpillar Printed in U.S.A. 
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INDEX 3304B 
IN-LINE 4 

CAL INFORMATION DATA SHEETS 

CONFIGURATION 

ATOR SET PERFORMANCE CURVES 

OF RATING HERTZ GEN. kW.-RPM CONFIGURATION REF. NO. PAGE NO. 

RIME 50 50 • 1500 DINA TD1975-00 5 

RIME 50 8 5 -  1500 DIT TM8322-01 9 

RIME 60 52 - 1200 DINA TD1555-00 6 

RIME 60 6 5 .  1800 DINA TM8324.01 7 

RIME 60 1 0 5 -  1800 DIT T07786-00 10 

8 
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GENERATOR SET RATINGS WITHOUT FAN 
50 Hz (kW @ .8 Power Factor) 

I. kW-RPM CONFIGURATION 

5 0 -  1500 33048 DINA 

3 5 -  1500 33048 DIT 

2 5 -  1500 33068 DIT 

1 5 -  1500 33068 DIT 

GENERATOR SET RATINGS WITHOUT FAN 
60 Hz (kW @ .8 Power Factor) 

4 

€ 
• 

d. kW-RPM CONFIGURATION 

2 - 1 2 0 0  33048 DINA 

5 - 1 8 0 0  33048 DINA 

3 .  1200 33068 DINA 

1 -  1200 33068 DIT 

5 -  1800 33048 DIT 

5 - 1 8 0 0  33068 DIT 

0 -  1800 33068 DITA 

Definitions Conditions 

POWER - For continuous electrical service. Performance based on SAE J1349 standard conditions 
of 100 kPa (29.61 in Hg) and 25 DEG C (77 DEG F). Per- 

I Definitions formance also applies at DIN 6270 standard conditions 

Cold cranking ampere of 97.8 kPa (28.97 in Hg) and 20 DEG C (68 DEG F). 

Counterclockwise Performance and fuel consumption are based on 35 APL 
Direct Injection Naturally Aspirated [16 DEG C (60 DEG F)] fuel having a LHV of 42 780 kJ/kg 
Direct Injection Turbocharged (18,390 Btu/lb) used at 29 DEG C (85 DEG F) with a den- 

w Direct Injection Turbocharged sity of 838.9 g/litre (7.001 lb/U.S. gal). 
Jacket Water Attercooled 

Engine Power Curve represents the power required to 
Society of Automotive Engineers 

drive a Caterpillar Generator with an engine equipped 

ces 
with fuel, lube oil and jacket water pumps, but without fan. 

represent typical values obtained under normal 
The Generator Power Curve represents the net electrical 

g conditions. Ambient air conditions and fuel 
output of the generator. 

I affect these values. Each of the values may vary Stack Temperature, Intake Manifold Pressure and Fuel 
rdance with the following tolerances: Rate are based on Gross Engine Power. 

t Stack ±42 DEG C 
erature ±75 DEG F 

Manifold ± 1 0 k P a  
ure-Gage ± 3 i n  Hg 

3 Percent 

pecific ± 6  g/kW.h ( Consumption ± . 0 1 0  lb/hp-hr 

Ate ± 5 Percent 

. . 
. 

• --- # 
.. 

- 



33048 DIT 
85 kW 50 Hz 

I 
ENGINE DATA 

- 1000 Aspiration T 
Aftercooler NONE 

I 
- - 800 Exhaust Manifold WET 

Combustion System 0I ___,,,,... 
LA. Compression latio 15.0 10 1 

----- 
600 c Type pt.guy PRIME 

u 
85 L 0 Rated kW ( I  METRIC) ___,,,,... Rated Frequency (Hz) 50 

�-- 400 Rated rpm 1500 

PERFORMANCE DATA 
-- - 200 

Gen Power BSFC BSFC Fuel Fuel 
Percent Engine Power 0.8 PF 9l lb/ Rate Rate 

Load W bhp W kw.hr hp-hr LIh gal/hr 

100 95.1 127.5 85 236 0.389 26.8 71 
-- -- • -- '-- -- 94 89.3 119.8 80 235 0.387 25.1 6.6 

- 20 82 77.9 104.5 70 234 0.395 21.7 5.7 

- -- -- 
. 71 66.9 89.7 60 234 0.386 18.7 4.9 

[7 59 56.0 75.1 50 238 0.392 15.9 4.2 
47 45.3 60.7 40 246 0.405 13.3 3.5 

- - --- a-- -- 

• 
I-  

0  
35 34.6 46.4 30 261 0.429 10.8 2.9 

• 
. 10 r 24 23.5 31.5 20 295 0.485 8.3 2 2 

- £ 
12 12.0 16.1 10 406 0.668 5.8 1 .5  

'- 

L 
L 

---  -- -- -· 
h Q 

Intake Intako 
Intake Martold Intake Mam»told At Air 

· -  -- - - 
Percent Temperature Pressuro Flow Flow 

. 

-- 
Load DEG C DEG F Pa in Hg /rin ctm 

100 94 201 60 17.9 6.8 240 
- 

94 08 191 53 15.9 6.6 232 
82 78 172 42 12.5 6.2 2 1 7  

•  
-  71 69 156 32 9.7 5.8 204 

-- 

L' 
a 59 61 143 24 7.1 5.5 193 

47 55 132 16 5.0 5.2 183 
35 51 124 1 1  3.4 4.9 174 

./ 24 47 1 1 7  7  2.1 4.7 167 
I_/ 12 44 1 1 2  3  0.9 4.6 161 

" 
V 

Exhaust Exhaust Exhaust Exhaust 

Manito! Stack Gas Gas 
Percent Temperature Temperature Flow Flow 

Load DEG C DEG F DEG C DEG F m/min ctm 

100 540 1004 423 794 16.1  570 
94 516 961 404 759 15.1  534 
82 469 877 366 691 13.3 471 
7 424 795 329 624 1 1 . 8  416 
59 377 7 1 1  292 557 10.4 366 
47 330 627 255 491 9.2 323 

160 35 288 550 222 432 8.2 288 

' 
-- 

24 244 472 190 374 7.3 256 
12 197 388 156 313 6.4 227 

L ---- 
- h  80 

0. 
£ 

- HEAT REJECTION DATA 
'- -- <--- -- 0 

"Er ¢econ Rejection Radiation 
to lant to xhaust to 0l to 

Percent (Total) (fotal) Cooler Coolant Atmosphere 
Load kW Btu/min kW Btu/min W Btu/min W Btu/min 

100 78 4436 94 5363 14 808 18 1001 
- f  10 94 73 4163 87 4936 13 756 17 955 

82 64 3657 74 4214 12 654 15 830 

I' 
7% 56 3185 63 3583 10 563 13 728 

L 59 48 2747 53 3008 8 478 12 671 
- 47 41 2326 45 2531 7 404 10 591 

5 � 35 34 1922 37 2116  6 324 9 495 
L 

c.--- £ 24 27 1513 31 1740 4 250 7 392 L % 12 19 1098 25 1433 3 176 5 284 - 0 

'""- -- 1--- --- -- 0 
No engine deration is required tor ambient temperatures up to 52 DEG C 

I (125 DEG F) except as shown on the apphcable ENGINE ALTITUDE 
DERATING CURVE No. TD8323 

25 50 75 100 Engine BMEP 
Percent Load 1092 kPa 158 psi 

3ATOR SET ENGINE PERFORMANCE CURVE MODEL 3304B TM8322-01 

9 



3304B DIT GENERATOR SET GENERAL INFORMATION 

ral Engine Rating Type . 
No. of Cylinders & Arrangement . 
Bore & Stroke . 
Displacement . . . . . . . . . . . . . . . . • • . . . . . . . . .  
Combustion System . . . . . . . . . . . . • . . . . . . . . •  
Aspiration Type . 
Compression Ratio . 
Fiston Speed @ 1500 rpm 

@ 1800 rpm 
Cycle . 
Rotation-Facing Flywheel End . 
Firing Order . . . . . . . . . . . . . . . . . . . . . . . . . . . • .  

SI METRIC 

121 x 152 mm x mm 
6.8 L 

8 mis 

9 mis 

ENGLISH 

4.75 x 6.00 in x in 
425 cu in 

1500 ft/min 
1800 ft/min 

4 

ccw 

1-3-4-2 

PRIME 
4 IN-LINE 

DI 
T 

15.0 t0 1 

ystem 

ii 

Fuel Inlet Restriction (Max. Allowable) . . . . . .  
Fuel Return Line Restriction (Max. Allowable). 
Normal Fuei Pressure . 
Fuel Flow to Transfer Pump . 

Refill Volume with Filter Change . 
Oil Pressure with SAE 30 Oil @ 99°C (210°F): 

Normal Range . 
Filter Type . . . . . . . . . . . • . . . . . . . . . . . . . . . . . .  

3.7 kPa 14.9 in HO 
7.5 kPa 30.1 in H,O 

DRY 1 STAGE 

34.4 L 9.1 gal 
6.4 L 1 . 7  gal 

99°C 210°F 

74°C 165°F 
17.4 m 57 ft 

6.7 kPa 26.9 in H,O 

20 kPa 5.9 in Hg 
20 kPa 5.9 in Hg 

240 kPa 35 psi 
1 1 3 . 5  Uh 30 gph 

18.9 L 20 qt 

324-372 kPa 47-54 psi 
FULL FLOW 

t System System Back Pressure (Max. A l l o w a b l e ) . . . . . .  

ake System Restriction Limits: 
Max. Allowable w/Clean Dry Element . 
Max. Allowable w/Dirty Element . . . . . . . . . • .  

Cleaner Type . 

g System Engine & Expansion Tank Coolant Capacity . .  
Expansion Tank Expansion Volume . 
Engine Coolant Outlet Temperature 

(Max. Allowable) . . . . . . . . . . . . . . . . • .  ,  . . .  
Engine Coolant Inlet Temperature 

(Min. Allowable) . . . . . . . . . . . . . . . . . . • • • . . .  
Engine Coolant Static Head . 

ng 

and 
tor) 

System 
with 
Oil) 

Length Overall . . . . . . • . . . . . . . . . • . . . . . . . . .  
Height Overall . . . . . . . • • . . . . . . . . . . . . . . . . . •  
Width Overall . . . . . . • . . . . . . . . .  ,  .  
Unit Dry Weight . . . . . . . . . . . . . . . . . . . . . . . . •  

Air Start Motor Air Pressure (Min.-Max.) . . . • • •  
Electric Start 12  V Motor: 

Quantity Motor Used . 
Recommended Battery Capacity-Min. 

90 sec. cranking @ 0°C (32F) . . . . . • . .  
Breakaway Current @ 0°C (32°F) . . . . • . . . .  
Cranking Current @ 0°C (32F) . . . . . • . . . .  

Electric Start 24 V Motor: 
Quantity Motor Used . 
Recommended Battery Capacity-Min. 

90 sec. cranking @ o•c (32°F) . 
Breakaway Current @ 0C (32F) . .  

Cranking Current @ 0C (32°F) . . . . . . . . •  

2144.0 mm 
1067.8 mm 

977.6 mm 
1335 kg 

620-1034 Pa 

1393 A 
557 A 

700 A 
280 A 

1 140  CCA 

570 CCA 

84.41 in 
42.04 in 
38.49 in 
2940 lb 

90-150 psi 

1393 amp 
557 amp 

700 amp 
280 amp 



UNIVERSIT AS DARMA PERSAD A 
JI. Radin Inten ll ( Terusan Casablanca ) 

Pondok Kelapa - Jakarta 13450 
Telp. 8649051-86:71 Fa. $649052. 

Nama AL H A V I Z  

No Fokok 

JuduI Tugas 

Jurusan 

88320003 

Perencanaan Lay Out Kamar Mesin 

General Cargo ecepatan 12 knot 

T e k n i k  Fermesinan a p a l  

ASISTENSI TUGAS 

Tanggal Par sf C a t a t a n 

24-2-96 
by 

Fembahasan Bab 1 dan Bab 2 ? 
'  - 

I 
/ 

31--3-96 p '  Fembahasan ab 3 dan ab 4 
. 

% '  2-4-96 Pembahasan Bab 5 dan Bab 6 

'  -- 

7-4-9% 
c / .  

embahasan ab 6 dan Bab 7 p 09 
.' 

, 

r t  
'  14-4-96 w t  Fembahasan ab 8 y '  

-- 

26-4-96 4 ) 
Pembahasan Bab 8 dan Bab 9 ( '  t, 

- 
f /. ' 30-6-96 

+  + "  
A n a l i s a  eban Generator 

'  
I  

13--7-96 
y f  

"  cz st=° 
'  

- 

!  

' 
•  

20-7-96 ! 
\ cc qambar 


