BAB VI
KESIMPULAN

Dengan selesainya penyusunan tugas merancang ini, maka penulis dapat

mengambil kesimpulan yang berhubungan dengan perencanaan kapal Tanker

16.000 DWT sebagai sarana angkutan laut yang dapat menunjang perkembangan

ekonomi di Indonesia. Adapun kesimpulan penulis adalah sebagai berikut :

1. Data spesifikasi teknis dari kapal Tanker 16, 000 DWT :

e

Panjang seluruhnya

(Loa})=1492 m

Panjang antara garis tegak (Lpp ) = 140 m
# Lebar

Tinggi
Sarat air
Koeffisien blok

Koeffisien prismatik
Koeffisien garis air

~ Koeffisien tengah kapal ( Cm)=0,985

Displacement

> Volume

( B )=24,6 m
( H )=11,8 m
(T )=7 m
( Cb )=10,725
( Cp )=10,736
( Cw)=0,808

( A )=17.915258 ton
( V )=17.140,788 m’

Jumlah anak buah kapal (ABK) =37 orang

Alat penggerak yang digunakan :

Jumlah mesin
Merk

Type

Daya

Putaran mesin
Bore x Stroke
Cycle

Jumlah silinder

Berat

: 1 ( sata ) buah

: MAN B&W

: L3sMC

: 7.040 HP/ 5.200 kv
:210 rpm

: 350 min x L0O5S0 mm
: 2 langkah

: 8

: 84 Ton
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Dimensi : 5.974 mm (L );1.980 mm ( W 3;5.575 mm ( H)

SFOC : 130 gr/ BHP.h.
SLOC : 1,5 kg/ cyl. 24h.
Diameter propeller :4,9m

Jumlah daun : 4 { empat ) buah
Kecepatan dinas : 14 knot

Dalam rancangan, untuk dapat menentukan besarnya daya motor induk
sebagai penggerak utama kapal, maka faktor kecepatan, daerah pelayaran serta
dimensi dari kapal rancangan mempunyai pengaruh yang sangat besar.

Dalam menentukan generator set didasarkan pada pembebanan penggunaan
daya yang terbesar yaitu pada saat kapal melakukan manuver sebesar 455,544
kW, dengan menggunakan 3 buah generator masing-masing berkapasitas 232
kW, dimana satu diantaranya berfungsi sebagai generator cadangan atau
standby generator, daya yang dibutuhkan dapat terpenuhi.

Dalam perancangan kamar mesin, tidak lepas adanya asumst-asumsi yang
diberikan untuk mempermudah dalam perhitungan dengan tidak mengabaikan
tanggung jawab secara teknis, ckonomis serta peraturan-peraturan yang ada
sehingga hasil perhitungan dapat mendekati keadaan yang sebenarnya.

Tata letak mesin induk, mesin bantu serta permesinan lainnya diatur seeffisien
mungkin, hal ini untuk mempermudah dalam hal perawatan dan perbaikan
peralatan yang ada di kamar mesin serta tata letaknya sangat berpengaruh

pada stabilitas kapal.
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Dimensions of the hwo-bladed screws, (ype D 2.30

TABLE ).
/R 0.2 [ 8] 0.4 0.5 0.6 0.7 [R] oy W]
from centrc line to | oy ool 4y g7 ] sas2] wound| qeaa] 4697] 10.22] 4544} 1es7
. . trailing edge
Length of the blade sections - ——
# percentsges of che paxi- | from centre line w0 | ool vy 2a] sy rarz| sraalsran] ce j0.08| —
murs leagth of che flade ],:qu adge o
sectivns 3t 6,6 R, T :
totad lengeh TA4TIPRE0L] 2055 27.000100.00 220 0205|7577 —_
Blade thicknens raiio ar percentages of vhe dinmeter 4.46] 3.8 JA2f L90 L8] LBE] v4] sl 00
Citance » of maximum thickness from leading stwods100) 1r.00]3r.p0) yevel 44.20] 47.50] s0.00 _
rd;,° M opRrcentipes o! the length of the rections . A A .

Lengihof tade seveion st
0.6 R 0pity 0 if
PJE - 00

thog ks
ventee of bl
¢o1s

[SFERRINI H

Drm:ruwm uf (]Jc N’Jrcr bladed screws, ty/)r: b is, U 3, SU and 1 J G T

T AULI
/R 0.1 0.} 0.4 0.1 0.6 | a7 | o u.? 1.0
' from ccatre Hae 00 | 3y oot vy 67| 3642 | 10.53] 48] 4692 | sna2d a5 sl tans
. teailing edge
Lengsh ol che blade sections |oceeas S Rt B —
B percaisges of the muaie | from cenvre Tine vo } (oocly 4] ya0r | yausz [ERTI RN T RV RYPY
murn length of e blade leading edge v
wctions 3t 6.6 K. e B s B R e SRR SEACS S -
total leagth FATIF YL 2.0 37,05 000,90 | vvlvres) 7577 -—
flrde-chicknen rstio st percentagerof the divneter | 4,067 3,19 s.12f 2,65 LU0 b7 L4 errl oo
Distance of maximum shickasu  from lndul; 150 | 310 | an0 [asg s0.9 4442 L4z "0.0 -
edge o precemtages of lhc length of the sections

f'Al}LL S

Length ol the blade sections
3 peresntages of the maxis
mum leagth of the blade
sections ac 0.6 R,

Dimcmious 0/

!/Jr' four- b!un’cd serews, f_)'p:: B 4.40, B 4.55 um.’ !J +.7

Leagth of Llado seormen ot
0.6 K vievs o
FE w: v

-~

Mavinum  thickacs
centre ul slafy

005 D

il

0

/R

frum censre line tu
teailing ul;c

feom centre line to
leading edge

il length

Blade-thicknen racdy s peccentager aof the dizmigier

Distance of mazgadm  thicknen frum leadln;
:d;: 3 petceatiga of lhc l:l'),lh ul' thr ncuon:

.A.

Lengil of the blade sections
a percentages of the mati-
nwum length of the blade
ections at 0.6 R,

ledethicknens ratio a1 peccentages of the dismeter

'

iance of myzhinum

thickness
Ige i1 pcrc:nu;cl of the fength of ¢he sections

r/I{ 0.2 | 0.} 0.4
fmf|3 centre ling to 19,08 3032 | 3700
1railing edge
from eentre line 1o
1.
]ndm; edge b0
tosal fength 74,08
L2 13 .51
from leading | 31 0015500 5,00

Lengeh uf Lilade section
0.6 R vy Dot
FJF = 040

thichonws o
centre of shafy

Muasinnwan

0.2 0.3 (4K ] G.f 0.6 ‘ 6.7 0.3 Q.7 [.q
!'a‘.llhhl)..;l-_”do 10,78 43,92 N.G_l 4.7 4!.00"—2_0:;:
e | s 1002 o] sen|srsa] et 031] —
RS T A Y OO P S Y
stanar | aaa] asa] 1on] wre] vas| ool ose
110 [ |10 [ss | ves |ea | 100 | o -

R R LTI TR ST Ve Tl I
0.§ 0.4 0.7 0.3 0.9 1.0
B Y DU DY P Y
— §4.01 “:l-:(ﬂ LI AN -——m

1000 508 s000 | rins | —
R T e v
1118] 0] 110| 00 r000] —

== 0,045 .1

['ABLL 6 Duuc;mum uf t/)c /w(' ul’uc/n[ serews, /yju's B 5 45 and B 5 60

Leagih of blade section 1y

0.6 K = 00968 N if
FJF . un
Mazimwm  thickaew o1

centre of shaft
== 0,048 D




Power, Speed and ol
FPower ®
A
. y L35MEC
L
Stroke: 1 050 Bore: 350
Speed
b I . R L
Speed r/min SRy 210 (78 178
mep bar Pt 1L 18.4 14.7
ylinder Power . U B

4 KW 2 600 2 080 2200 1760
BHP SEOAS 20 3000 2400

= kW 3 250 2600 2 750 2 200

2 BHP 1’ JE RGeS, 3 750 3 000

5 kKW 3 800 3 120 3 300 2 640

BHP & 4230 4500 3 600

7 kW 4 550 3640 3850 3 080
8- SLIG0 o 498s 0 bRe0 4200

] T kw 5200 4 160 4 400 3 520

8 - BHP 7040 5 640 6 000 4 800

g U kW 5 850 4 680 4 950 3 960

" - BHP SSur0 0 6345 6 750 5 400

- kW 6 500 5 200 5 500 4 400

10 . BHP- 8800 7 050 7 500 5 000

- kW 7 150 5720 6 050 4 840

1 - -BHP (40 7755 8 250 6 600

5 kW 7 800 6 240 6 600 5280

1 . BHP 10 560 8 460 9 000 7 200

Specific Fuel Oil Consumption (SFOC)

ventional turbocharg_gfw L

n Yo 171 177 171
= 140 126 130 126

cating oil consumption:
der oil consumption:

approﬁﬁi-cﬂaf2 kg/cyl. 24h
1.0-1.4 g/kWh = 0.7-1.0 g/BHPR
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Gambias 6,13 Dagan Moody untuk peickan pipa berdinding hatesfkasar,
SIFAT:SIFAT ZAT CAIR YANS LAZIM PADA 1 a1m DARN 20°C (657F)
Madub.s limbar,
Zat calr kg/m® g, (N-s)m? T, Njml o op, N/ Yifm!
Amonia, 608 220 E~4 213E—-2 9.CE+3
Bensin 831 651 E—4 288E—2 101T+4  OSE+9
Karbon tetrakhlorida 1,590 9,67 E— 270 E— L20E +4 IR IRCEE .
Etanol 789 ]20E~3 228E-2 57 E+3J 896 E+3
Gasolin 680 292E-4 2I6E—~2 SSIE+4 958 E+3
Gliserin 1,260 1.49 R 633E—-2 14 E-2 434 E+ 9
‘Minyak tanah 804 192E-3 28 E~2 JNE+3 14IE+D
Adrraksa 13,550 1.56E~3 - 4B84E-1. 1.1 E-J 255 E+10
) Metanol 791 598 E—~4 225E—2 13HE+4 827TE+8
Pelumas SAE 10 9117 IME~1 .36 E-2 EILESD .
Pelumas SAE 30 917 290 E—~1 35 E-2 S 13 E+9
Ar 998 JCOE—3 728E—2 2XE+3  LI9E+9
Adr laut 1,025 107 E-3 728E—-2 1ME+] 228 E+9

t Dersentuhan dengan udara,
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 KEKENTALAN DAN KEXKENTALAN KINEMATIK DELAPAN FLUIDA PADA I ATH

DAN 20°C

Hidrogen
Udara
Derisin
Adr
['.lhanol
Adr-raksa

Minyak pelumas SAE

Gliscrin

' 8,8 £6 ;, 0. lo0sd 1,05-E-4
1,8 E-S$ 2,1 " 71,20 1,51 -5
2,9 E-4 33 680 “4,22 E~7
10 E=3 . .,.014 - 998 . 101 E-6
i Eoy i Nas T U7se St T 0,82 B-6
1,5 E=3 LT 507 130580 T L6 BT
0,29 -~ 33,000 891 3,25 E—4
LS - 170.000 , .- 1.264 . 1,18 Ex3

+1 keflmes) = 0,0200 aleg/llto0); 1 m? /1 210,76 0.

CONTOH GRAVITASI JENIS BEBERAPA

ZAT CAIR PADA 20°C (68°F)

12210 Zat Cair

Fiar wirtabe e oden s

Bensity
" Alkchol dcnaluras:
Minyak tanah 750
Minyak mcnlnh

Air laut, &
Karbon l:ua) Ionéa o
Aseul:na lclra‘oromlda ey
Air raksa (Hg)

BERAT JENIS BEBERAPA FLUIDA YANG LAZIM

Beral jzais pg pnda 68°F =20°C

" Fluida RIS N/m?
Udara (pada 1 atm} 0,0752 11,8
Elanol 49,2 7,733
Minyzk pelumas SAE 30 51,3 8.996
Alr 62,4 9,190
Adr laut 64,0 10.05¢
Gliserin 78,7 12.360

*Karbon tetraklorida 99,1 15,57C
Air-raksa 846 133.100
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Pumps
B Hertie orlfice dlameist “ Hearte orlfcn glaencler
5 dn, mm s d , mm
v i 4 -] ”
& k9 a =
- 3 = <
= 5 10 13 1] 1¢ (=g & io ] 16 9
73 I e N 4 [ ]
e x| £ = Charatterislle @ E 2| 2 < Cherethutlgtie O
T~ ey T ] =~
0 10,171 i0.346 [0.793 {1.577 0 [0.121 [0.346 793 | 1.577
10 [0.319 10,331 |0.722 1.320 10 |0, 120510.342 7761 1,51
20 {0,118 10,318 10.622 1.13Q 20 }0.120 ;0.339 L1588 | T.44
50 40 10,114 10,304 [C.568 0,882 65 40 [0.1195i0.332 L6 : 1,33
50 10115 0,974 |0.498 10,723 60 {0.1185:0.326 10.695 1,23
£0 0.108 10.257 0.442 }0.612 50 [0.118 [0.320 (0.669 | 1.15
100 [0.103 0,241 |0.398 0.531 F00 10,117 10,314 r).S-H 1.03
Teah coepreliy, ln‘::'s:‘::"m":'“' Tank depaghiy, I:'::;'::” .
ot hiltagy, mm vy Airingy, e \
Up o 20 0 265 1o 300 125
2 lo 40 ¢ 360 1e (ED 14¢
0 o 75 &0 1E0 1o 670 AN
75 le 1N %9 620 te £0Q 16
170 fo 190 100 £ o 1000 174
199 lo 205 110 1000 19 1300 o]

inslde dlamcler Capacily of each Inside diameies | Capacliy ol cach
ol the drafnige drainige pump, ol the dralnage dralnige pump.
main. mm cu m per h main, mmm tu rm pet
50 15 133 103
57 19 140 $13
64 23 146 124
70 28 152 135
% H 158 146
52 40 165 158
&9 15 171 171
85 53 178 183
103 60 184 197
103 63 190 210
1H 76 197 24
120 B4 205 240
121 93 .
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Muorlng and Warplug fLepey

Tuwlng tape

Warplng hawyrrs

e & I %

x e |2 | g
E Gl fi [ ce] ¥ (s
= 4 it Ze ] ¥
ER B - I B
5 A 7 B -5 B B
500 a0 5| - |
75 S50 %0 11t 50 1 1
lou | 75 O 751
150 754 100 | 12 1511
2 100 [ 109 | 12 1oy | 2
250 1 100 f 193 | 18 MY | 2
el oo 125 s 160 | 2
IIfHof s [ 1isd 6y [ 2
A3 | 150 175 18 | 2
4300 135 150 17,51 180 | 2
RO 35 | 190 J1rs o0 | 2
S50 135 | 175 195 o 2
620 [ 135 ] 175 119,5] 290 | »
63| 133 ) 175 [ 19,5 290 | 2
W03 150 11200 [ 215 20 | 2
7500 150 | 200 | 20,5 36y | 4
B0 150 | 200 [21.5) asa | 4
830 | 175 | 202 | 21.5] 360 ) «
001 175 | 225 | 24 36y | 4
950 [ 175 [ 225 | 24 369 | 4
1650 [ 175 | 223 | 29 w0 | 4
100 | 175 | 225 | 24 6y | 4
1200 190 | 230 | 726 350 | 4
130 ] 190 | 250 | 25 400 | 4
1400 ] 190 ¢ 275 | 28 400 | 3
15300 | 190 | 275 | 23 430 | 4
16021 200 | 309 | 30 430 | A
1700 | 200 | 300 | 39 430 | 4
1850 | 200 | 325 {325 s40 | 4
20007 200 | 330 {3457 sS40 | 4
2050 | 200 | 350 | 34.5 0 s40 ! 4
2300 " 220 | 350 [ 345 549 | ¢
2500 220 | 350 | 34.5 640 1 4
2700 [ 220 | 2 .5 ] 630 | 4
3 220 | 330 [ 3.5 610 | 4
3306 [ Mo b o375 | a3 640 | 4
600 [ a0 | 375 | 3w G0 | 4
3900 | 240 | 400 | 43.5 ] 340 § 4
42001 240 | 400 | 43.5 ] 640 | 4
4500 | 2407 | 425 {48.5 ] 730 | 4
4000 ) 240 | 425 453 790 | 4
5100 | 240 — 153 750 | 4
5400 1 240 —. | 53 B0 | 4
5800 [ MO — {53 EED | 4
6200 | 240 — |57 O
6600 | 240 — | 57 60 | 6
7000 | 240 — 157 560 | 6
7460 [ 240 —_ &7 60 | 6
8: | 240 — | 57 CE0 1 G
82001 240 —_ i3] ceo |6
€600 | 240 — | 615 966 | G
SGO0 | 2 — [6i.5] 60 | 6
€600 | 240 — (6.5 s |6

s ¢ E Carly wapgpy
gr ]2 I iy I
fydooe | ¥ E LA
<2 e |k t 18 (i3
iv v .. g 24
ie si ] 32 FrolEaglEs €
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2. Kemudi balansir, dimana luas sayap kemudi terbagi dua, bagian
dimutka dan dibelakang sumbu putar kemudi {gambar b).

3. Kemudi setengah balansiy, dimana bagian atas sayap kemudi termasuk
kemudi biasa, sedang bagian bawalimerupakan kemudi balansir sedang-
kan bagian atas dan bawah tetap merupakan satu bagian (gambar c).

B). Dipandang dari sulfies (sepatu Jinggi) dibagi:
1.  Kemudi meletak (gambar a dan b)
2. Kemudi menggantung (gambar d)
3. Kemudisctengah menggantung (gambar c)

C). Dipandang dari konstruksinya dibagi :

1. Kemudi plat (satu lapis plat).
2. Kemudiberongga.

3. Kemudi special (khusus).
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). Unbafaced rudder.
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d). Spade rudder. Gambar 130

¢). Svmi-Lalancued rudider,




ngisap&n) dari pompa; ini diukun dalsm m H,0, Tenaga yang
aiputuhkan dapat dibhitung derl rumus

| G.E _ G.B -
R = 60x60x xr7 1.F = 50x60x1027 Q R
G g B yp a2 K.

E\E = TEOxBOXTHT Ul

5

dimans ¢
Q[a‘Output dalam m3/Jem
H = Head dalam m H,0Q

ﬁ:_m Rerat jenic cairhn dalam kg/m

Yair tawar = 1,0 pada 4 G
- Yair laut = 1,025 - 1|03
f Yfuel oil = O 825 -~ 0/95

7 = Efficiensi total dari pompa, yang bervariasgl an
| tara 0,% - 0,9 'tex'ganmng dard ukuran dan type

poipe., '
3. I . -
. 8. Klasifikasi Pompa sesuai dng. Tujuan,

b@éu&i dengan tujuarmys, pompa distas kapal dapat
ibagd menjadi tiga golabgan,
A @General serviee pumps ydng funfsinys adalah uHuE -
eyskinkan ke-legak lautan sebuah kapal dan’ A

| Henyediakan kebg¥uhbhn schari-hari dari awak ki

} dan’ perumpang da¥l "jhga keperluan sanitary diatas
| v
|

¥apel, Termasuk general |service pumps

&. pompa bllgs
b. pompa saniter i
c. pompa pemadam’kebakaran

4. pompa darurat

2, Pompa-pompa yang' direncapakan untuk melayani §1f-
%im dari mesin W¥sma dan mesin-mesin bantu misa.

[‘ Aya pomps pena-*%;‘, po ps bahan bakar, pompa pé-

E iumas den sebagalny “?

%, PORp&-poOmps yang bertuauan xhusus didalam tanker,
L frawlers, kepal pemecahies, kapal penyelamat dan
kapal keruk. |
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Ly the qualily of the crow (maihﬁcnance). The degree of
puﬁsiblo antomation depends on the personal gqualfity as woll.
Gomet L the cholece of the engine depends on the route bo-
cause of malntenance and engine maker.

(___'_I.;L"n' Momoers .

It depends on route, type of ship and on national ruleg.

It Ls posaible that the number of crew members of two egual
ships §s completely different, because one has an European
crew and the other has an. Aslan crew. The rooms are devided

in functiona of the crew: deck worker, englne worker

ERE .

o, Qutflt and Equipment

Ly

Festy o - Cargo ygecar, winches

ff;l - halchway covers

A "!ﬂ frp e i e shery -
A --shifting cqulipment

:.f% !0 .

aord B ~ anchor winches,
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Clasgification, Rules

have Lo be cbserved,

Restrictionas of Dimenslionsg

7 £
- Draugirt (hecavde of port depth, estuary trading, canals;
P R g
- Lreadih (canals, locke)
.- - length {lozks, length of berth) féWﬁ(=é7*”*”*4;775;&x'
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- stabtitey vequirements,
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4012, Tonnage of Ships )

0. Results of the International Tounnage Confercnce London

Mansa 1969, p. 1930.

Ripe—a’ g-d\}f‘vf‘r\{nn ' ' . PRI e

28, The size of sitlps Lls officlally confirmed by tonnage. Charge
;;»5 : Are dependent on Lonnage, (for examplo in porita, canals, o
'éjfgﬁd: bilots ..., . mMost of the shipbuilding statistics are bascd ¢
;f : tmmuqu. )

ﬁﬁ . Tonnage unil: grossg ton

ﬁ% S ogri = 100 cbl( = 2.83 mJ.
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the new G tonnage rules contailn T oruley being much ecasicer
Lite Toernws 1ales. The most Important rulee !
than ] Cs are no. 2
(yross Lonnaae) and no. 4 (net tonnage} .
Cross denbage
W e oy )y
Y
v tatal veddanees o0 311 closoed L‘()Oms/rn_/
pul _tabhaae
N T, 34{JJ0930
| (L2 0 ] ¢ Vo) Vo : .-l I L
" ( 910 h h -D *(4'”- 10 0do Nx"“,?f‘-
o T~ 3
Veoooobetal o ocelunee: of all hholda in [m
o4
I draught g [mj] (mldships]
b depth in ﬂﬂ} "
i b b rannengers in cabling wi Ll Hol more than 3 beds
L SRR TR R BN i FYENT pPrassengorrs.
{H@sz{cégaqgﬂang notation of ship CYPes acceording to their
Rwitdtiuclmie, frecboard and tonnage
fiaition of frechoard:
Frovia oy oncrally o means the mintmuon distance from the water
ATEace tg e hiighest continuous deck measured at LPQ/Z.
"Ur Inroraational Freeboard Conventicn 1966,
4/ A gl
. Y T . TiDeck
7
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it ion o superslructures:
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185 i Refrigeresd don Penghordisian Udare

Daya untuk setiap kilowatt refeigerasi merupakan kebalikan dari koefisien presiasi,
dan suatu sistem relrigerasi yang cfisien akan memiliki nilai dayz per-kilowntt refrigeras;
yang rendah, tetzpi mempunyal koclisien prestasi yang tingsi.

Cuptoh benkut inl menggambarkan perhitungan untuk mensatukan prestasi dau,

kompresi »ap stadar,

Conteh 10-1 Suatu davv Lompresi-uap standar menghaszitkan 50 kW refngeras
dengan menggunzikan refrigeran 22, bekera pada svhu pengembunan 38°C qan
suhu penguapan —(0°C. Hitunglah (e} dampak refrigerasi dalam kilojoule per-
tilogmm, (b) laju pendauran relrigeran dalam xiiogram per-detik, (¢) daya yang
divwtuhkan olek kompresor dalam kilowait, (d) koeflizien prestasi, (¢) laju alir
volume vang diukur pada pipa hisap kompresor, () daya per kilowsit relrigerass
dan (g)euhu buang pads wompresor,

Peayelesaian Langkall pertama penyelesaian adalah menggambar diapram tekanan-
entalpi (Gambar 10-12) dun menentukan dan Tabel A-6, Tabel A-7, dan Gambar
A-4, entalpicnialpl pada titik-titik penting. Nilai Ay adalah entalpi uap jenuh pada
—10°C, yaitu 401,5 kI /g, '

Untuk menemukan i, mélalui gads entropi tetap geser titik | hingga mencapai
tekanan jenuh yang sesuai dengen suhu 35°C. Tekanan pengzmbunian ini adalah
1354 \Pa, dan nilai &y, = 435,2 kJ/k. '

MNilar A3 dan A, identik, dan sama dengan entalpi cairan jenuh pada 3s°c,
yaitu 2431 FT/kg. Sehingpa
hl =401,6 kl/kg iy = 4352 kI fkg

hy=h, =243,1 kilkg

3

(¢} Dampak refrigerasi:

iy wh, = 4016~ 2431 = 158,5 ki fkg

o
3 ?ﬁ‘__
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2,
s

3 35°C
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~10°C

Takanan, kPa

4016
2431 klfkg kifkg 14352 kijkg
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Entalpi, kJ/kp
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Gambar 1012 Diagram tekanan-entalpi untuk dstem dalam Contoh 101,
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Daur Kampregi-Uan

‘(&) Laju pendauran r-c['rlgcran dapat dibitung d_CNgan membagi kapasilas refti-
gerasi denpan dampak refrigerasi : N

.

l 50 kW 0315
Laju alir = e = 3,315 kp/det
158,5 klfkg
(¢) Days yang dibutuhkan oleh kontpresor adalah keria kompresi per-kilogram
dikalikan dengan laju alivan refrigeran

Daya kompresor = {0,315 kg/fdet) (4352 - 4016 kifky)
= 10,6 kW

(¢} Koclisien prestasi adatah laju pendinginan dibagi dengan daya kempresor

) S0 kW
Kocfisien prestasi = ———— = 4,72
GO RW

{c} Laju aliran pada seksi masuk kompresor memerlukan data volume spesifik

refrigeran pada (iik 1, Dari Tabel A-6 atau Gambar A-4 nilajini 0,0654 mJ/kg, se-

hingga
Laju aliran volume = (¢,315 kg/det) (0,0654 m>fig)
=0,0206 m?/det = 20,6 Lidst

(/3 Daya kompresor per kilowatt refrigerasi (yanp merupakan kebalikan dari
koeclisien prestasi) adalah,
. o 106 RW
Daya refrigerasi = ——— = 0,212 kW/kW
50 LW
(g} Suhu buang kompresor adalah suhu vz p panas-lanjul pada titik 2. vang da-
ri Gambar A-4 didapatkan sebesar 87°C,

Semua glat-sifat di dalam Contoly 10-1 dapat dianwil dari Tabel A-G, kecuali by
dan 1, yang berada di dalam dszrch panas-lanjul, Sifat-sifat padz titik 2 dapzt diteatn
kan batk dari disgram tekanan—<entalpi, Gambar A-4, atau dari Tabel A-7. Tabel yang
lehih lengkap tentang sifat uap panas-lanjut juga tersedia,' dan juga untuk refrigeran lain-
nya, dapae ditemukan. Sifat-sifat relrigeran pada titik 2 ditentukan dengan melakukan
interpolasi pada Tabel A-7, pada tekanan dan entropi yang cocok.

1C.15 Penukar Xalor {heat exchangers) Beberapa sistem refripecasi dilenghapi dengen
penukar kaler jzlur cair-ke-hisap (liquid-to-suction), yaag nenurunkan subu (sub-
coulsy cairan dari kondenscr dengan uap isap (suction vapor) yang ducang dzri evapora-
to:, Sustnannys diperlihatkan dalam Gambar 10-13a, dan diagram tekanan-entalgei yang
bursangkutan datam Gaabar 10-158. \

Cairan fenvh pade. titik 3 vang berasal dar kondersor didinginkan hingga titik 4
dengan carz bertukar kalor dengan uap pada titik ¢ yang dipanaskan hingga mencapai
titik 1. Duri keseimbangan kalor, Ay — /iy = hy - ke, Dampak rafrigerasinva dapat
varbentuk b, — Ay atau hy — sy, Gambar i0-14 menunjukian penampang lerpotong
penukar kalor jalur cair-hisap {liouid-to-suction heat exchanger).

Dibandingkan dengan daur xomprest vap standar, sistem vang menggunakan penu.
Kar xalor nampaknya lebih memiliki keuntungan vanp jelag kurena naiknva dampak
refriacrasi. Kapasitas dan koefisica poestasi tampakaya capatditipgaatkan, Tetapi Il
ini tidak sepesuhnya bensr, Walaupun dampak reldgerasi dapal divingkatkan, tetapi
kompresi tadorong jaull masuk ke dalam daerzh panas-lanjut, schingga kerja kompresi
aban lebih besar dibandingkan dengan yang deka: dengzn garis uapjenuh. Dari hal
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di mana Q,: Volume gas yang.dihasijkan, pada kondisi tekanan dan femperatur isap
' (m3jmin) . S " )
~ Qu: Perpindahan torak (m*/min) - . o oo
Besarnya efisiensi volumetris ini dapat dihitung sccara teoritis b.cr'das_ari:z'm volume
gas yang dapat diisap sceara clekuil ofeh kompres pada langkah isapnya, scperti telah

“divraikan di atas. Duri perhitungin tersebut diperoleh rumus yang dapat ditulis shb:

1in
e~ 1 -~ c{(;ﬂ) — I} . L (2019
£
di mana ¢: 1,/¥,, volume sisa (clearance) relatip,
£;: Tekanan keiuar dari silinder tingkat pertama {kgfjcm? abs),
P Tekanan isap dari-silinder tingkal pertama (kaffem? abs).
n: Koulisicn ekspunsi gas yang tertinggsl di dalam volume sisu; untuk udara,
no= 12 i

Tanda = berarti “kira-kira sama dengan®, karena rumus (2.1 9)diperoleh dari perhitungan
teoritis. Adapun harga #, yang sesunggubinya adalah scdikit lebih keeil dari harga yang
diperoleh dari rumus di atas karena adanya kebocaran melalui cincin lorak dan katup-
kafup, serta tabanan pada katup-katup. ‘ o

Dalam Gb. 2.11 diperlihatkan pengaruh ¢ dan P,/P, pada cfisicnsi volumetris o

Schubungan dengan hal-hal di atas dapat dimengerti jika cfisicnsi volumetris jupa
tcz‘gif‘nlung pada faktor-fakior Funciangun kompresor seperti bentuk dan ukuran silinder,

seria bentuk, ukuran, dan susunan katup-katup.

100

ool :
& . -
& [T
S oow —- \\>5\>\ == ¢ = 0,05
g . : \,‘_L\ §
E oy B —"% s
= \r\ Nl Y
S ' < N
g w0 &5l —wl\ \ £ 0,00
0= o i
= 3u-~;;,_:inc{(;‘) —-l}xIOO \

i p
| 23 47 5 6. 7 8. 9 10

Perbandingan (ckanan P/P, -

Cb. 2.11  Efisiensi velunetris dan perbandingan (ekanan.

2.4.2 Efisiensi adiabatik keseluruhag

Efisicnsi kompresor ditentukan oleh berbagai faktor seperti whanan acrodinamik
di dalam katup-katup, saluran-saluran, pipa-pipa, kerugian mekanis, efcklivitas pen-



dinginan, dil. Namun, mencatukan secara tepal pengaruh masing- masing faktor terschbut
adalah sangat sulit. Karena ity faktor-faktor ini digabungkan dalamy cfocn51 adiabatik
keseluruhan,

‘Lfisiensi adiabatik keseluruhan didefinisikan sebagai dayd yang diperfukan untuk
memampatkan gas denpgan siklus adiabatik (mangm leoriisy, dibagi dengan
daya yang sesungaulinys deLF!deH olelr kompreser pada pomsny.t Dalam runrius,
cfisienst tni dapat ditulis sbb: - - T T e : :

L
Hot = "1™ (2.20)
di mana gy, Efisiensi adinbatik kesckuruhan (binsanya dinyatakan datim "7y,
Lot Dayn adiabatik teoritis (kW)
L,: Duaya yang masuk pada poros kompresor (kW).
Besarnya daya adiabatik teoritis dapat dihitung dengan rumus
mk PO /PN .
- 1y 4 1 S\ 2.21;

b= 6120[(1’,) (W (2.21)

P, Tekanan isap lingkat pertama (kgffm? abs)
#,1 Tekanan keluar dari tinghat terakhic (kpfim? abs)
Q. Jumlah volume gas yaag keluar dari tingkst terakhic (m?/min) dinyatakan
. pada kondisi tckan dan remperatur isap
wic e,
my Jumlah tingkat kempresi; lllnt keterangan pada Pers, (2.16).
Jika dalum rumuos ind dipakai situan tekanan I’J maka Pers, (2.21) ditulis sebagai

.oomk PO, R : -
Lk 1 e i
Lo =7 60000[( ) L. (W) (2.210),

Balum Tabel 2.7 diberikan harga-harga daya adizbalik tearitis yang d[pu.rlulmn
untuk mengkompresiban 1 m*/min udara deapun kondisi standar scbupat hasit per-
hitungan berdasuckan rumos di atas. Dari tabel teriihat bahwa daya yang diperlukan
untuk kompresi 2 Gngkat harganyatlebil kecil dari pada rompeesi || otingkat. H‘lrg"a yang.
tebib rendah ini diperoleh pada kampresor 2 tngkat yany meaggunakan pendingin antara
{(inter-ceoles) di antara tingkal pertama dan tingkal ke dup, Penggunsan pendingin
antura akun memperbeat kedja kompresi, Jika tidak digunakan pendingin antea, maka
daya yung diperfukan untk Kompresi 2 tingkat adalab sama besioenys dengan doys
uituk 1 otogkat, pads perbandingan wkanan yang sama,

Sel >.u an contoh, dari Tabel 2.7 terbaca bahwa untuk kowpresi | tinghat sampai
7 kplfen:s () st 8,033 Keljem? abs, dips.riuk tn duyic scbesur 4,7074 kW, [ni diperoleh
dari Pers. (2.21) dergan mengambil he gk o= T dan o= L Dy sebesar 4,707 bW
tersebut jugn aban diperlokan vatuk kompresi 2 tingkat tnpa pendingin antars, Namun
jika digunadan pendingin antire maka diya yung diperlukun mcnj;uli schesar 4,0227
KWL Hargy ini dapat dipéroleh dari Pers. (2.21a) jika diambit & = 1.4 daam = 2.

Selanjutnya efisicnsi adiubutik keselurehan dapag dihitung mesurut contoh sebugai
berikut. Seanduinys untuk scbuah hompressor 2 tinghat yane memampatkan udara
menjudi 7 kpffem? {g) diperlukan daya pores schesar 5,4 kKW, maka dengan dayu adia-
batik teoritis scbesar 4,022 kW, hompresi ini menpunyini efisicnsi adiabatik keselurdhan
schesar : ’

Y 0745 = 74,57,
Akw TR I

L 4

Hag = 7
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Tabel 2.7 Days yang diperfukan unluk k(;ﬂlpr(si adiabatis teoritis.

Tekanan “r Kompresi 'lKomp‘rcsi gp—"rckanan Kdmprcsi -
(halem? (G i-tingkat - 2-tingkat (kgliem? (Gy) . Z-tingkat
kW) 1k W) S , (kW)
0,5 . 0.7053 - L ‘ NI 49619
i 1,2608 ) } 12 5.156)
LS I 1,7256 3
2 I 31283 i4
215 , 2.486%9 ; s
3 ! 28108 ] 16 ‘
35 31065 | 17 [
4 33801 2,9994 18 ,
45 ( 3.6348 3,2012 19 J
$ , 18736 33879 ” 0 . J
5,5 r 4,0987 3.5618 21 !
6 ! 43118 32247 2 ’
6.5 ! 4.5143 38779 23 ‘
7 ‘ 4,7074 - 4,0227 f 2] ’
7.5 ’ 4,8922 T 4,599 , 25 ’
8 J 35,0693 ’ 4,2904 ‘ ic; ‘
8,5 { 5,2396 f 44148 f 7. }
9 [ 5.3036 WNEDT ” 28 ’ 70246
9.5 I 55619 ’ . 46477 “ 29 f 27,3069
T I 5,714y ’ 47572 ‘“ 30 _J 1.3965 Jf

.(‘:mr."m: Duaya yung dinyaiukan di atas mdalih dayis kompeesi adiabais (Coritly unta setiap m fnenit udary
bebas, tkpffem? = 00950665 MPUCG berarti ek anun lebil (gage}

Semakin tinggi efisicnsi adiabatik keseluruban sebuah kompresor, berarti-semakin
keal daya poros yang diperlukan untuk perbandingan kompresi dun kapasitas yang
sama. Namun setinggi-tinggi efisicns; ini, harpanya lidak akan Mencapai 1009, .

Selanjutnys, karena harga daya adiabaiis tcoritis untuk kompresor § tingkat ber-
beda” dengan harga untuk kompriesor 2 tingkat, muaka memperbandingkan efisiensi
Kompresor harus dilakukan di antara yang sama Jumlah tinghkatnya.

s/ ) 2 .

Schagai kcsimpulan.dapat dikemukakun balwa efisiensi diubarik keséluruhan
merupzkan pelunjuk bagi baik buruknya performansi dan ekonomi sebuah kompresor.
Adapun cfisiensi volumetris hanya mnerupahan suaty koclisien yung diperlukan olel
Ferencana kompresor dan tidak penting artinya bagi pemakai, ’
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si volumelrik yang mempengaruli laju aiir massa, yiung menuniukkan suaty penyrunag

JAkIa paiknyas subu kondensor. Cambae 1].00 mcuun_jukk;;n‘-]:ldnumu:m tersehut
yany progresil, Kapasitas relriecasi adalah hasii kali antara dampak refrigerasi dan laju
aliran massa,‘vy:mg keduanys skar turun bila suhy kondeasor naik, Jadi kapadtas relri.
Ferasi tuzun agak iebils cepm kargny maikiya sulu kondensor

Rurskieristik yiung penting fagi adalah duyy - yvang diperlihatkan datam Gambac
[-11. Daya kompresor adalah hasil perkalian antara kerja kompresi yang bersatuan
kitojou'e per-kilogram dan taju alir massa. Bila suhu Kondensor naik, maka kerja kom.
presi dan laju alir massa menurun, sehingga daya naik mencapai pencak dan kemudian
mulal twren, Sifag yang sama dengan daya ini, yaig sehagai fungsi dari suhy evaporalor,
dituajukkan dalam Gambar 11-5.

Beberaps penjelsan tentang arti dan sifat-sifat yang terdapat di dalam Gambar 119
lingga 11-11 adalah sebagai berikur: pencapaian puncak-puncak dayz dzpat terjads
dalam L'mnp!csor-izompr-:sor Nydla seperti juga pada Kompresor ides?, tetapi hanya ter.
jade bilz dilukuken pemompaan dari suhuesuhiv rendah evaporator. Kompresi saty
tingkat dari sulw penguapan —20°¢C hirpua suli pengembunan 69°C yang menghasitkan
punea =seperti pada Gambar ] .4 botidaklay v, Dhvugan pechedaan soly yatg fehih
sedikit antara kondensor dan Svaposator, diperkirakan bila syl kordensor naik, akuan
2da kenaikan daya pada kompresar, walaupun kenaikan tersebuy mungkin hanya sedikic
Kapasitas refrigeras selalu turun bifa suhu kondensor naik, Karakteristis lain yarg pen-
tng, tdak digambarkan dalany grafik, adalah keefixien ,uri".'s'ms," {coctlicient of peelor-
Manee) yang turun seeary monoton bily suho kondensor naik.
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CGamliar 1{-17) Blarpals ve g dan Kitprasilis telovasiast unjuk Rampres gy afeal duengan iefrigeran
22, valumie sisi 4.3 peese, Inju volume langhah 50 Lder dan suli cvaporaior -70°(T_~ '

Bertitik otk dai vava dan clisiensi, ditiginkan suny hvadensog Yally tendai,

st korddensar tersebur harus menggunakan udarg AU Ak yang tendmgin yang tersedia,
Mengalic scears maksimunn day chanemis, serty peemukiuunyy horus dijaga tetap ber-
St Udlara iy S3SPas yang tak dupat meagembun daram kandensnrjuga mengakibat

k

I sdingpinyy (ekanan kondensor tersebug,



358 Sterring Gear Mechanisms

dillerence in pressures in the chambers will cause the vanes {o lurn
clociowise.

As soon as the helmsman stops furning lhe wheel the pressure
in the syslern drops, valve 4/ is returned lo iis central position by
spring 44 and ihe rudder comes to resl. .

ln cases when lhe ruddes is operated by emergenty sieering
facilities (quadranis, rudder tackie, eic.), compression of the liquid
in the chambers is prevenied by opening the relief-bypass valve 33
by ils spindle 45.

The interaction of the parls, of this sieering gear for counier-
clockwise rotation of the rudder can be followed out in Fig. 158.

4-4. Delermining the Principal Data Required in the
Design of Steam and Eieciric Steering Gears

The main initial data required lo delermine the principal dimen-
sions of sleering gears are the rudder characleristic, ¥, the lorgue,
M,,, in kg-m developed or the rudder head and the time, <, required
to pul over the rudder.

The time required to put the rudder irom hard-over {o hard-over,
depending vpon the purpose of the.ship and used in steering geaf
design, is listed in Table 47. It should nol exceed the slandards
eslablished by Lhe U. S. S. R. Shipping Register.

The time that ¢lapses before the steering engine reaches its raled
speed, which we shall cail the starling time. musl be taken into con-
sideration by reducing the time t for putling the rudder from hard-
over io hard-over by 1.5 to 2 seconds.

i we denole the gearing ratio between the rudder stock and
sleering engine shall as i, lhe overali efficiency of the steering
gear as m,, and lhe specd al which {he rudder stock  lurns,

Table 47

Time re Speed of rudder movemenld,
quired to pul ] degisec, iot rudder angle ol
rudder from
Type ol ship hard-ovet

ot lo hard-over,

sec

20" = 70" — et =64"

fce breakers . . . . . . 15 4.66 4,
Sca-going crall and

B

“lransport ships . . .| 25 lo 30 2.8 lo 2,342,568 to 2.13
Towboals . . . . ...: 201 3.5 lo 2.8 3.2 to 2.56
River erall . . . . . .1 A0 o 43 [1.73 lo 1.53] 1.6 to .44
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expressed in rpm, as n,,, thea the iorque developed on the steering
engine shall anc ils speed, n, Tom, will be

oM, -
' M, = — Kgan i3172)
N nk‘ﬂd.—hw .
4 A, =N, TP ) (3o}

where r, = 100 io 350 rpm for steam mumr_wmw

ﬂ n,, = 300 to 1,800 rpm for clectric meiars.
The angulac velocity of rolation w,, of the rudder stock caa be
calcuiatled from ihe foliowing lormulas: ;

P
i s -

2, - '

e @
2a® n I

W, s = T Ta5° /sec (318

where «® = maximum rudder angle. from the middie-line pizne.
It follows from formula (3t4) that

30w ' -
Lo (31t

",
rs n

Combining mgc,m:o:m (315) and {316) we oblain

~

33227 =«

! Lo, = e s

T T T e 3

—
L
(Ve

Taking equalions (314) and (315) inlo no:mao_qm.,.“u_._.. lhe power

F deveioped on the rudder stock is .
i .o
| My, M % n - Mo s
= e e 2E R4 gl ia e
ﬂ N, = 2 =2 T 1.65 T ,_jo:? hp RN
o Moga, ...,‘_Zm;mha. - Moghoe . M,ong, . a0
; N, =g S o = 1305 S m 1A =2 metnichp (o2
ﬂA The shafl horse power of lhe sfeering engine motive unit will e
~ ~
N = M ? . -
_ N, =—£=4.60 L 2 melric hp (32:
_ RGN T T 2
: TN I M . o
w2 = | = amelric h (322
F G P 03n,, f P

The shalt horse powes can also be determirzd from =e shalt toroze



Anchoring and Worping Mackinery '

Il a windlass serves boih fer handling (lie anchor and for waip-
. the pull of the warp ends musl nol exceed

: R,

Ty== {385)

e Ry, = Lreaking slrength of the warping hawser.
The speed al which a capstan barrel lieares in o varping hawser
- be taken from Tahle 58 which has been compiled from the manu-
turing cspecifications [or capstans waork:d oul by the Cenlraf
rine Research lostilule of e U.3.S.K.

- Tulle 53
Pull ¢l ihe capstan Flawser heaving |n seful powet,
oorref, ky sptvd, m o fer set Ly fsec
1000 n.3 360
3600 0.23 750
4,500 2 i)
7.0 N7 [
1 G _ 015G |5t

The speed ol which a warping hawser is heaved in by o winsdlass
wt limiled by the values B Table 88, and usuatly s equal fu
ut 0. moper sec,

[U Dars heen staled previousty Uil the same inachinery is em-
yed bath for snchoring und warping purposes. 11 folbhwe {hal
tlsses and cnpstus st be desipned suoas to ensvse norntal
rution of hoth the ancloriag sl warping wrpemenls,

As it rule, anchorlg amd wacping capatans ol windbnsses e
pned luoenzure Lhe proper operation of the anchoring arrage-
i, and ther o cheek ds mode Lo see whelher they peovide for (e
dred pull amd heaving-in speed of The warping hawsers.

Fhe nomber of anchors, Lheir weight, e size al the anchor
in cables, the circumierence of warping lawsers and towing ropes,
thent length are ddelenmined frons the tables of the perlinen!
titlions of e Shipping Regisler. To findd ihese values il is nee-
ry 1o cateulnle he ripging characlenstic ef the anchoring and
ping  wmrranpement:

Xoe= L (B 1y 2, (3863
re L= Jenglh of {he ship al the summer doad line, m

B = maxisem breadih belween the ouldt edyes of 1he ship's
holl,

5.3, Dilmezasions of Anchoring ond Worping Mathiaery +nd

if = heighl of the side amidships, measnred from (he apper
edpe of Whe keel 1o the lower-edpe of lhe slrengtn Jeck
slringer, m , o
Yy, = correction ifactar laking inlo accounl ihz @il ezl of
the supersiruclures.
Correclicn lactors dor (he sail efiect of the supersirectures
a height Ay and length J) consisl ol .
(u} correclion faciors for the cuperslruclures of the fovelzstle,
lenglh £ and height -

poop and midships, each having & . ..
14 u.“kw:_wgqn_.}fc
where &y, == 0.75 if the dolal length of the superstivilufes 12 cqual
(o or Jess lhan 0.5 L
.— r - - - N .
Ry, = 1.5 W i 1he {olal longih of (e snperstrociulz: ex-

cerids 005 L _ .
(bY correction fuctars for the deck houses, eech heving a her i oy,
arel lenpfh 1,0 ) . U
4 L aluhg,

th B

whiere H.N,..:_ e 05 ] the deeh Boone Las o Towgth £, equad B0 s

[ than 0.5 L
k,, nL..“e ol leaplin, £, of fhe deskh bause exceeas ¢ 5 L

x::..__:..m:::.F:...:_:_r._wnr.r.:::vr.E.Fn,":u_c:uﬁ;.h_:..
then e producl b hy,, i3 subshiuled le the eqedlon o place
of 1,0y Thos

Ha_._Fu.._«..:.Me,_...r_?

(¢) eovrection [actor for the quarler dech having o leopte o and

felpht

b . ;
n{ = __4 .ﬁ_.

Dala on the anchoring and warping arrapgements are 1 cted i
Tables 59 and GO, The weight of esch anchor is foaed by iy
their tolal weighl by the nimber o SIHSIBIEN The separale cachurs
may be lipphter Thas bhe specilied values by 7.3 per ceni. The cenpths
of the anchor cha oo cables ore given e table oo e assic aplion
that Uhie average tengll of cachishot §s 25 . The calle feng Jues
not inchile the leingihs of the chain slip, joining u._z.,._.”&. Conl sty
Vinds ok stiorl picees of shols willoswivela 17 e tabal, - cablle
fenglly compieises an odd nuinbes of shats, then the Tenptn SF the
clarboard anchor chain cable is tolen ane shot hanger M < pott
cuble. ’ . .

A section faken threagh the cenlral plane ob e nsual Lozsung
cable difler (Fig. 170) perpendicalar o e shadt wall b Catedar

N

© e o Ar—a— LT b g LT

A
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5.3, Dimensions of Anchoring and Warpiag Muochindry A

5.3, Determining the Principal Dinensions ol
Anchering amd Warping Machinery

The initial duta wed lo detenmine he priscipal dimensicis ul
anchoring machinery are the required pull of the cable Liller and the
speed 2t which the anchor is weighed from the ancliorage depth,
which is equal to the dislance [rom Lhe nawse hole lo (he bolttom.

ILas advisalte Lo deleneine the puil on Lhe cable lifter s0 as 1o
cusure that one anchor will be brought in at a speed of al least b2 m
per min from the anchorage deplh whicl is laken equal o

80 m il cach anchor weighs 1,000 kgor less

a0y il the anchor weighs from 1,500 lo 3,000 kg

OO ne il ihe anchor weighs [rom 3,000 ic 6,000 kg.

The following nolation will be used To derive the formulss far
delermining the pull on (he cable iifter:

G, = weighl oi ihe anchor, kg .

p, == weight per running metre of (he ¢chain cable, kg -

£, = leaglh of the suspended cable, n

y, = 7,700 = density of {he.material of lhe anchor, kg per cun

v, = 1025 = densily ol sea waler, kg per ciom -

j, == 1.28 lo 1,35 = a [acior faking inlo account the iriclion
Josses in the hawse hole and stapper.

The required pull of the cahle lifler lo hoist lwo anchors is
Ty = 20, (G, 4 puL ) (1 = 32) = 251354, pobat(

=0.35(G, - p, L) ke

in hoisling one anchor )
T.=1.175(G,+ p,Ly) kg

The fellowing m_j_.:,:ni formulas can, be derived from a zdinput-
ison of the weigh s of anchors and the size of lheir chaius us stipu-
laled by lhe U.L.5.R. Shipping Register, as welt as the USSR
Standard on anchoer chaind

The chain bat size d.==1" G, . The weighl per runsing etre of
anchor chain is

() p,, == 0.023de a Tor open-link chain

1in ﬁ

According to tie U.S.S.R. Shipping Regisler the afl zncharing
arrangement, usually consisling of a capstan, st hreak wway the
anchar and heave ilin at a speed of at least 9 m per min.*

(18 1)

(i p,, = 002184 ky Tor slod-Tink of

« i Ureaking away one anchor [rgm The bollum
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of gravily are pot yet exactly known in the early project

stage. 1 the model does not accomplish the required gapeed

;

]

[ the deslgner has to alter the hull. This alteration, how-
? ever, 1s possible in the carly project stage only. If the
j trial speed ino ballast condition corresponds to the model
trital speed in ballast, it can be agsumed that scrvice
apeod in loaded canditlon Lﬁ nitgzhod, Loo.

service speed of a ship ls smaller than (rial epeed because

afl:

- dncrease of resistance Ly wind more than Beaufort 2
v increase of resistance by seaway

fncrease of resistance by fouling on ahell zlating.

In general

.
\

' @ 06 Lhisg co QnNe d ' Wi
tital ., ( Ai rresponds Lo oa power

’ E mdréin of about 20 - 25%).

The o propeller ty designed for AST L .. 903 of the driving

Mieer, at 100 cf rovolutlons.

rlie. Consumables and tanks i 4 )

Theve ara some moroe spocial rogquirements {n ship deslign;

Capacltias of

-~ coensurmables
- previslions

- ballact .

a) consumables are {depending on type cf engine plant, time fcr

e cne round trip, numher of crew membersa):

- fuel ol

- : oo -0
K - o . + - . - 10
‘fucl oll [Q] pUmc bmc Pae bae A%

last bhrackevrs for reserve:

= tugl rests {(n tanks
- oneaway

- owlnd

S owalCtng Uime

Erotecording Lo owner s destrel ). -
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d Por Lwosstrohe enylines b o= 205 ... 211 [Q/KH-Q]

oo tenr st robe englnes with oy linder power moere Lhan 300 KW
, b= 196 ... 2069 [g/xa-n ]

.

far o iull o power: addition 5%

Han

tor dieset (ol reduction 5% (dependent on heatlng valuo
ol diesel fucl)

Povy S leaan Lurhiines:

Stamdaad clreslation wlthout furnace gas ceheac

Liveoteon: G4 ... B2 Lar at 513 ... SJBOC

b o= 278 ... 286 [q/Kv-n ]

vilh furnace gas roheat

D
37C

(W]
Lt
LN

Jiveosteam: 88 ... 110 Lar atl

b= 252 ... 265 [g/Kw.hj

tane e and Tight crude olls

L= 299 ... 312 {g/ken]

Spevitic welght of heavy fuel ofl: 3)’ = 0.49% t/m’

Revguived valume of stovrage tanks
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paltast gapacity used fof /

Coqrtm {fmmersion of propeller: reslstance)

oo bl of sullicient astabllity (aL the end of the
coyee ]
[yorer 1
levause ol cuntalner gquiden)
longitudinal strength (bulker, tanker)
fmmersion of ship (tanker, to avold heavy motiong in sca-

way: therefore light or heavy bLallast).

.

haitast capacity to be provided dependling on ship type and

o desites of the owner: between 10% and 50% of deadwelyght.
. .

Additiong 1o requlred ballast tank volumina are larger at

P cnds of the ahip.

., i lower tere peak tank
- 3% appet fore peak tenk
- 0% euhile Lottom tank.

,gmxx
The new RCO-trules recommend segreqgated ballast tanks Lo

avald pollutton. Cargo oll tanks are scparated from ihe

Lallast tank system. The cconcniy decreases and morae tzank

capacity ts needed .
BN £
Ay L Sem e

Sﬁund!nq/nllcqé tablas delivered by yard.

F.ovislons/pcrsons/lugaaqe

Werght o or provisions 1 ... 5 kg/pers - day
Wity ¢ poersons 75 kg (crew and passengers)
Seiabit ot Lugaage 20 kg/pers (short distance)

and crewl .

Sl Lacation of Maln Engine

i oancther part of the contract tnfluencing ship design.

g e gt volume, {uel caongumpticn) .

forhe e abetormbined by the chosce ol the main crylne Lypo,

(heavy LifL vesscls: RoRo-vessels; contalner ahipe

3
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60 kg/pers Liong dlasbtanrce passenyos
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Secticen 15 - Special Rules for Tankers 15-4

4.1.3 For spaces for independent tanks on tankers
according 1o A.1.2. b) the diameters of the main
and branch biige lines are calculated as follows:

v

g, =168+ B +ID T, - (v B 1y, *+ 25 {mm)

g, = 2.0 ¢ JRSH DS (0 e ) ]+ 25 (mas)
where

dy; fmm] Inside diameter of main bilge line
d, i) Inside diameter of branch bilge lina
B (m] Breadth of ship

H ]  Moulded depth of ship

4 M) Total length of cargo arca

! [m] Length of,wa[cr[i.ght compartment
b [m] Maximum breadth of cargo anks
] im) Maximun'i depth of cargo tanks

I [m}  ‘Total lengih of all cargo tanks

I {m] Length of tanks in the watertight

compartmernt.,

The capacity of each bilge pump is o be caleulated
according to Section 11, N.3.i. At least two bilge
pumps are (o be provided.

4.1.4  When separate bilge pumps, e.g. gjectors
are provided for compartments with watertight
bulkheads the pump capacity is (0 be evaluated as
specified in 4.1.3 and is to be divided according the
length of the individual compartments. For each
compartment two bilge pumps are to be fitted of a
capacity of not tess than 5 m’/h each.

4.1.5. Spaces for independent tanks are to be pro-
vided with sounding arrangements.

When ballast or cooling water lines are fitted in
spaces for independent tanks bilge level alarms are
(¢ be provided.

4.2 Bilge pumping of cargo pump rooms
and cofferdams in the cargo area

4.2.1 Bilge pumping equipment is (o be located in
the cargo area to serve the cargo pump rooms and
“offerdams. A cargo pump may also be used as a
bilge pumnp. On oil tankers used exclusively for the
“arriage of flammable liquids with flash points
Wove 60 °C, cargo pump rooms and cofferdams
nay be connected to the engine room bilge system.

4.2.2  Where a cargo pump is used as biige pump,
measures are to be taken, e.g. by fitting
screw-down non-return valves, to ensure that cargo
cannot enter the bilge system. Where the bilge line
can be pressurized from the cargo syslem, an
additional non-return valve is to oe fitted.

4.2.3  Means must be provided for pumping the
bilges when special circumstanzes render the pump
room inaccessible. The squipmein nucessary or
this is to be capable of being operated from outside
the pump room or from the pump room casing
above the tank deck (freeboard deck).

4.3 Callast systems in thic cargo arca

4.3.1  Means for ballasting cargo tanks cr perma-
aent ballast tanks within the cargo area must be io-
cated in the cargo area and must be independent of
piping systems forward and aft of the cofferdams.

4.3.2 Baillast water pipes shall not pass through
cargo oil tanks. Excptions for short length of pipe
may be approved by BKI oa condition that the
foltowing is complied with ;

a) Minimum wall thicknesses
up to DN 50 mm 6,3 mm
DN {00 mm 8.6 mm
DN 125 mm 9.5 mm
DN {50 mm t1,0 mm
DN 200 mm and over 12,5 mm
b) Only completely welded pipes or equivalent
are permitted
) Where cargoes other than oil products are

carried, relaxation from these Rufes may be
approved BKI.

4.3.3 Ballast tank sounding and air pipes routed
through cargo oil tanks are subject to para. 4.3.2

- analogously. -

5. Ventilation and gas-freeing

5.1 Ventilation of cargo and ballast purmp
rooms in the cargo area

5.1.1 Pump rooms are (0 be provided with
efficient means of ventilation. These systems may
not be connected to the ventilation systems of other
spaces in the ship. . .

5.1.2 Pump rooms are to be ventilated by
mechanically driven fans of the extraction type.
Fresh air is to be induced into the pump room from
abave,

The exhaust duct is to be so Installed that its suction
opening is close (o the bottom of the pump room.
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Appendix to Section 2

Part C: '
Approximate Calculation of the Starting Air
Supply

1. Starting air for installations with re-
versible engines

Assuming an initial pressure of 30 bar and a final
pressure of 9 bar in the starting air receivers, the
preliminary calculation of the starting air supply for
a reversible main engine may be performed as
follows:

3 ‘
J mae l-{«-(z*;b-pUOnA'fﬂ.‘?}-Vl-c
N D ; .

where . (13

J [dm?) total capacity of the starting air
) receivers

D [mm] cylinder bore

H [mm] stroke

v, [di'] swept volume of one cylinder (in

the case of double-acting engines,
the swept volume of the upper
portion of the cylinder)

Popem  [bar] maximum permiss'ible‘ woriging
pressure of the starting air recciver

Z [-] number of cylinders

P. (bar] mean effective working pressure in

cyiinder at rated power

N . N P
R R RN RS

The following valiues of "a" are to be used:
- for two-stroke engines: a = 0,4714
- for four-stroke engines: a =0,4190
The following values of "b™ are to be used:
- for two-stroke engines: b = 0,059
- for four-stroke engines: b = 0,056

[P

The following values of "c" are to be used:

c=1,whereP . =30bar

0,0584
(@11 - D05 1 *p

apara)

1 - ¢
where p, ... # 30 bar, if no pressure-reducing valve
is fifted.

c (-] Euler's number (2,718....)

[fa pressure-reducing valve is fitted, which reduces
the pressure p, .., to the starting pressure I , thea
the value of "c" shown in Fig. 2.14 is to be used,

The follo;ving values of n, are to be applied:
n,=0,06-n, -+ 14 :
n,=0,25-n,- 176
[Rpm] =rated speed

where n, < 1000
where n, > 1000

i,

Z. Starting air for installations with non
ieversible engines

For each non-reversible main engine driving a con-
troflable pitch propelier or where starting without
torque resistance is possible the calcuiated starting
air supply may be reduced to 0,5 . J though not less
than that needed for six start-up operations.
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52 A combination of a non-return valve without
1ut-off mechanism and a shut-off valve may be
.cognized as equivalent with the Society’s approval.

6 Pipe connections

6.1 To prevent the penetration of ballast and
awater into the ship through the bilge system, two
cans of reverse-flow protection are to be fitted in
¢ bilge connegtions, one of which is to be a screw-
ywn non-return vaive.

ae of such means of protection is to be fitted in
ch suction line.

52 For bilge conncctions outside machinery

aces, a combination of a non-return valve without
ut-off and a remote-controlied shut-off valve may
recognized as equivalent. ¢

53 The direct bilge suction and the emergency
ection need only havé one means of reverse-flow
stection as specified in 1.5.1.

4  \Where a direct seawaler connection is
anged for attached bilge pumps to protect them
vinst running dry, the bilge suction are also to be
ed with two scréw-down non-returi vaives.

5 The discharge lines of oily water separalors
10 be fitted with a non-return valve at the ship's

=
Calculation of pipe diameters

The calculated values according to formuiae
to {6) are to be rounded up to the next higher
1inal ¢lameter.”

Dry cargo und passenger ships
mazin.hilge pipes
=168 o J(B «+ Hy « L +25 [mm] (4)

branch bilge nipes

re

{mm] caleulated inside diameter of maia
’ bilge pipe

{mm] calculated inside diameter  of

branch bilge pipe

[m] fength of  ship betwzen

pecpendiculars

ey e R R P TR I S T S T D T T T T T

= 2,15 » J(B = H) + [ + 25 [mm] (5) .

B (m] moulded breadth of ship

H [m}  depth of ship to the bulkhead deck

[ [m] ‘icngth of the  watertight
compartment

2.3 Tankers

The diameter of the main bilge pipe in the engine
cooms of tankers and bulk cargofoil carriers is cal-
culated using the formula:

d, =30 JB v )+ L +35 [mm] (6)

where:

1, [m] total lengih of spaces between
cofferdam or pump-room bulkhead
and stern tube bultkhead

Other terms as in formulae (4) and (5).

Branch bilge pipes arc to be dimensioned in
accordance with 2.2 b). For biige installations for
spaces in the cargo area of tankers and bulk
cargo/oil carriers see Section 15.

2.4 Minimum diameter

The inside diameter of main and branch bitge pipes
is not to be less than 50 mm. For ships under 25 m
length, the diameter may be reduced to 40 mm,

2.5 Maximum diameter

The diameter of the main bilge line calculated
according to 2.2 a) need not exceed ND 200.

2.6 Deviations

Whers in individual cases formula {5) requires a
greater bilge pips diameter than that determined by
formula (4), a gieater pipe diameter than that
according to formula {4) is not necessary.

3. . Bilge pumps

31 Capacity of bilge pumps

Each bilge pump must be capable of delivering:

Q =575~ 10 - _ {7)
where:

Q [m*/h] minimum capacity

dy {mm] calculated inside diameter af main

bilge pipe

A A E g T N i B, T LR TSI P T e e et e e
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3.2 4 Where centrifugal pumps are used for bilge
pumnping, they must be self-priming or connected to
an air extracting device,

33 One biige pump with a smaller capacity than
that required according to formula (7) is acceptable
provided that the other pump is designed for a
correspondingly larger capacity. However, the
capacity of the smaller bilge pump shall not be less
than 85 % of the calculated capacity.

3.4 Use of other puraps for bilge pumping

3.4.]1  Baliast pumps, stand-by seawater cosling
oumps aad general service puimps may also be used
as independent bilge pumps provided they are self-
priming and of the required capacity according to
formula (73. :

3.4.2 Inthe event of failure of one of the required

bilge pumps, one pump each must be available for
fire fighting and bilge pumping.

3.4.3  Fueland oif pumps may not be connected to

the bilge system,

#
3.4.4  Bilge cjectors are acaeptable as bilge
pumping arrangements provided that there is an
independent supply of driving water.

3.5 Number of bilge pumps for cargo ships

Cargo ships are to be provided with two
independent, power bilge pumps. On ships up to
2000 tons gross, one of these pumps may be
attached to the main engine.

On ships of less than 100 tons gross, one engine
driven bilge pump is sufficient. The second
indeperident bilge pump may be a permanently
installed manual biige pump. The cnginc driven
silge pump may be coupled to the nmm propulsion
slant.” :

.6 Number of bilge pumps for passenger
ships

.t least three bilge pumps are to be provided. One
Jmp may be coupled to the main propulsion plant.
'here the criterion numeral is 30" or more, a
rther bilge pump is to be provided.

Biige pumping for various spaces

Machinery spaces

See SOLAS 1974, Chaper 1i-1. pan-A, regulations 3
and 18

4.1.1  On ships of more than 100 tons gross, the
bilges af every main machinery space must be
capablc of being pumped as follows:

a) Through the bilge suction connected to the
main bilge system,

b} through one direct suction connected to the
largest independent bilge pump and

c) through an e:hergency bilge suction
connected (o the cooling water pump of the
main propulsion plant or through another
suitable emergency bilge system.

4.1.2  If the ship's propulsicn plant is located in
several spaces, # direct suction in accordance with
4.1.1 b) is to be provided in each watertight
compartment in addition to branch bilge suction in
accordance with 4.1.1 a),

When the direct suction are in use, it musi be
possible to pump simultaneously from the main
bilge line by means of all the other bilge pumps.

he diameler 0( the direct suction may not be less
than that of the main bilge pive.

4.1.3  The diameter of the emergency bilge suc-
tion on steam ships in accordance with 4.1.1 ¢) is to
be at least 2/3 of the diameter and on molor ships
equal to the diameter of the cooling water pump
suction line. Exceptions to this Rule require the
approval of the Society. The emergency bilge
suction must be connected to the cooling water
pump suction linc by means of a screw-down
non-return valve,

This valve is to be provided with a plate with the
notice :

Emergency bilge valve!
To be opened in an emergency only!

Emergency bilge valves and cooling water inlet
valves must be capable of being operated from
above the floor plates.

4.1.4  Engine control rooms and similar spaces as
well as decks in engine rooms are to be provided
with drains to the engine room bilge. A drain pipc
which passes through a watertight butithead is to be
fitted with a self-closing valve.

4.2 Shaft tunnel

A bilge suction is to be arranged at the after end of
the shaft wnnel. Where the shape of the bottom or
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6.3.2  Bilge lines

Valves and contro! lines are 10 be located as far as
possible from the bottom and sides of the ship.

t.3.3 Ballagt pipes

The requirements stated i 6.3.2 also apply here 1o
the tocation of valves and controi lines.

Where remote controlled valves arc arranged inside
the ballast tanks, the valves should always be
focated in the tank adjoining that to which they
refate.

6.3.4  Fuel pipes

Remote controiled valves mounted on fuel tanks lo-
cated above the double bottom must be capable of
being closed from outside the compartnient in which
they are installed,

6.3.5  Cargo pipes

Where remote controlied valves are arranged inside
cargo tanks, vaives should always be fitted in the
tank adjoining that (o which they relate,

Adirect arrangement of (he remote controlled vaives
in the tanks concerned is aliowed only if cach tank
is fitted with two suctjon lines each of which is pro-
vided with a remote contrelied valve,

6.4 Control srands

6.4.1  The conirol devices of remote controiled
valves are (o be arranged together in one contro;
stand.

6.5.2  The control devices arc 1o be clearly and
permanently identified and marked.

5.4.3 1t must he recognized ai the control stand
weather the valves are open or closed.

In the case of bilge valves and valves for changeable
anks, the closed position is 1o be indicated by limit
silion indizators approved by the Socicly as well
s by visual indicators a the control stand.

4.4 Thecoalrol devices of valves for changeable
nks are to be interlocked o casure that only the
tve relating to the tank concerned can be operated. -
1¢ same aiso applies to the valves of cargo holds
d tanks in which dry cargo and ballast watar are
ried allernately.,

> On passenger ships, the control stand for
10ic controlled biige vaives is 1o be located out-
: the machinen spaces and above the bulkhead

L.
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6.5 Power units

6.5.1  Power units are (o be equipped with ar least
two independent sets for supplying power for remote
controlled valves,

6.52  The energy required for (he closing of
valves which are nol ciosed by spring power is to be
supplied by a pressure accumulator.

6.5.3 Pncumatically operated valves can be SUp-
pticd with air from the general compressed air sys-
tem,

Where the quick-closing valves of fuel tanks arc
closed pneumatically, a separate pressure accumula-
tor is to be provided. This is to be of adequale ca-
pacity and is to be located outside the engine room.
Filling of this accumulator by a direct connection to
the general compressed air system is allowed. A
non-return valve is to be arranged in the filling
connection of the pressure accumulator,

The accumuiator is to be provided either with g pres-
sure control device with a visual and acoustic alarm
or with a hand-compressor as a sccond filling appli-
ance.

The hand-compressoc is (o be located outside the en-
gine room,

0.6 Alter installation on board, the entire svstem
is to be subjected to an operitional st

7. Pumps

7.1 For materials and construction requirements
the "Regulations for Construction and Testing of
Pumps" of BK[ are 4 be applied.

7.2 For the pumps listed below, a performance
festis to be carried out in the manufacturer's works
under e Society's supervising

Bilge pumps/bilge ejectors
Ballast pumps

Sea cooling waler pumps
Fresh cooling water pumps
Fire extinguishing pumps

Emergency fire extinguishing pumps in-
cluding drive units

Condensate pumps

Boiler feedwater pumps
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drained to the shaft tunnel or machinery space, pro-
vided that the drain hine s fitted with a self-closing
shutoflT wvalve at a clearly visible and casily
accessible positibn. The drain pipes shall have an
inside diameter of at feast 40 mm,

410

Coflerdams, pipe tunocls and voird spaces

Cofferdams, pipe tunnels and void spaces adjoining
the ship's shell are to be connceted to the bilge sys-
tem.

411 Chain lockers

Chawn lockers are 1o be drained by means of
appropriate arrangements. They may not be drained
to the fore peak.

5. Additional Rules [or passcuger vessels

50,0 The arrangement of bilge pipes

- within 0,2 B of the ship's side measured al
the level of the subdivision load line,

- in the double botiom lower than 460 mm
above the base line or

- below the horizontal level specified in
Rules for Hull Construction, Volume !,
Scction 2917

5 permitied onbv il a non-return valve s ftted i the
compartment in which the corresponding bilge
suction is focated.

1.2 Valve boxes and valves of the bilge system
are 1o be installed in that each
.compartment can be emptied by at feast one pump in
the event of ingress of water.

such o way

Where parts of the biige arrangement (pump with
suction connections) are situated less than 02 B
irem the ship's sheli, damage o one pare of the
arrangement must not result in the rest of the bilge
arrangement being rendered inoperable.

5.1.3 Where only one commen piping svsiem is
provided Tor all pumps, all the shutoft and
changeover valves necessary for bilge pumpiog
musl be arranged for operating from above the
bilkhead deck, Where an emergency bilge pumping
svstem s provided in addition to the main biige
system, this is to be independent of the fatler ang
must be s arranped as o permt pumping of any
Nocded compartment. In tus case, only the shutoff
nd change over valves of the emergency system
weed be capable of being operated fram above the
wikhead deck,

504 ShutelTand change-over valves which mst
be capable of being operated from above the
bulkhead deck should be clearly marked, accessible
and Nitted with a position indicator,

32 Bilge suctions

Bilge pumips i the machmery spaces must be pro.
vided with direct bilge suction 1o these spaces, but
not more than two divect suction aeed be provided i

any onc space,

Bilge pumps located in other spaces are to have
dircet suction to the space in which they are
installed.

5.3 Arrangement of bilge pumps

5.3.1 . Bilge pumps must be installed in separate
watertight compartments which are o be so
arranged that they are unlikely (o be simultancously
flooded in the event of damage to the ship.

Ships with a length of 91.5 m or over or having «
criterion numeral of 30% or more are to have at lzasi
gne bilge pump available in emergency cases This
requircment is satisfied if

a) one of the required pumps is a submersible
emergency bilpe pump connected (o s own
bilge svstem and powered from a souree
lncated above the bulkhead deck or

b the pumps and their sources of power are
distributed over the entire length of the ship
or the buoyancy of which n damaged
condition is ascertained by cateulation for
each individua! compartment or group of
cormpartinents. al least one pump oeing
available in an rndamaged compartment or

<) bilge pumns are installed above the bulk-
head deck.

5.3.2 ‘T bilge pumps speeified in 3 6 and their
enerpy sotrees mayv not be located forward of the
celitsion bulkhead

5.4 Passenger vessels for limited range of

service

the range of bifge pemping for nassenger vessels
with [imitted rapge ef sorvice, e.g. navigation on
shatlow water service. can be agreed with BRI

i) See SOLAS 1974, Chaptes BT, pants A Repulaton 5 and
it
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. Additional Rules for tankers

wor Section 15, B4,
- Bilge testing
Chyfee arrangements are to be tesied under the

Vo
©aCeits SUpErvIsion.

Lauipment for the Treatment and Stor-

vl !
age of Bilge Water and Fuel and Ol -
Residues')

i Ofby water separating equipment

i ~hips of 400 tons gross and above shall be
iaethoan oshy walter separater or a hlter plant for

ooeparation of oil/water mixtures.

. Ships of 10.000 tans gross and above shall
slial. in addition 1o the equipment required in
cearaph DL wath an ot discharge monitoring and
wrobavsiem or with a 13 ppm alarm system,

N Acsampling device 15 o be arranged in the

e hne of oily water separating equip-

o illening systems.

! tevenass bines are poi permiiied for onlywaisr

Caatening equipment/filicring systems,
Discharge of fuel and oif residucs

\studge tank s to be provided, For the [i1-
and mountings of sludge tanks, see Section {0,

seilpricning pump ss o be provided for

e ahscharge Lo receplion faciines. The capacity

“opap shall be such that the sludge tank can e
Tl reasgnable time

oseparate dissharge hine is (o be provided
" e ol fuel and oif residues 1o reception fa-

“regard o the nstaliciion on ships of oy waicr
w0, filer plams. ol colicenng tanks, il
ty

@chnesanda monmtaniag and control system ar
rem alarm devics in te water outie! of odly watr

eors, complianes is required with the PEOVINIONS
tnternzsional Convention fur the 'reveaton of
a0 fram Skips, 1973 (MARPOLY and the
Tandalaf 1978

TR s to submiatted Tor appraval

2.4 Where incinerating plants are used lor fuel
and oil residucs, compliance 1s required with Section
9 and with the Regulations for the Design and Test-
g of Waste Incinerating Plants on Seagoing Ships

1" Ballast Systems
i Ballast lines
[.1 Arranpgement of piping - veneral

I.I.I  Suction n ballast water tanks are o be se
arranged that the tanks can he emptied despile
unfavorable canditions of trim and list.

[.L1.Z  Ships having very wide double bollom tanks
are also to be provided with suction at the outer
sides of the tanks. Where the leagth of the bailast
water lanks exceeds 30 m, the Society may require
suction 1o be provided in the farward part of the
tanks. )

1.2 Pipes passing througeh tanks

Ballast water pines may not pass threuzh diinsing
water, feedwater, thermal oil or fubricating oil tanks

1.3 Piping systems
1.3.1 Where & tank is used alternatels for ballasi

water and fuel (change-over tank ), the suetion i this
tank is 10 Ge connected (o the respeciive svstem by
three-way cocks with L-type plugs, cacks with open
bottom or change-over pistan valves. These must be
arranged so thai there 18 no connection hotween he
ballast water and the fuel systems wien the valve or
cock 15 an mtenmedite posiion Change-ove:
ppc conneclions may be used imswead of the abhove
mentioned valves. Each change-over task s 1o be
idividually conncered to 18 respective systen For
remaotely controlled vabves see 2,

1.3.2
ceptionally as dry cargo holds, such anks are also o
be conncected to the bilge system The requiremeants

Where ballast water tanks mav be used ex-

“specified in N.4.3 are applicable

133

through the collision bulkhead below the frechoard
deck, a shutelf valve 1x 1o be Hed dosctlv v the

Where, on cargo ships, prpehines 2re led

collision buthhead inside the fore poat
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A, General
g L. Manocuvring arrangement
1.4 - Each ship is to be provided with a manocu-

vring arrangement which will guarantce sufficient
manocuvring capability.

12 The manocuvring arrangement includes 2ll
parts [rom the rudder and steering gear (o the steering
position necessary for steering the ship.

1.3 Rudder stock, rudder coupling, rudder bear-
ings and the rudder body arc dealt with in this Scction
The steering gear is to comply with Volume 111
Section 14

‘

1.4 The steering gear compartment shall be
readiiv accessibic and, as far as practizable, separated
trom the machinery space. (See also Chapter I1-1, Reg
29 {3 0f SOLAS 74)

Guidance

Ceoneermng the use of non-magnetic material in the
wheel heuse in way of a magnetic compass. the re-
guiremenis of the nationa! Adminisization con-
reried are o e observed,

Ve

L3 Ferice-sirengthening see Section |5

% Structaral detaits

1 Effcctive means are Lo be provided ler sup
parting the weight of the rudder body without ox-
cessive beanng pressure, eg by 2 rugder carmier
sttached tu the upper pari of the rudder stoek The
hult structure w way of the rudder carier is 1o be
sutzbly strengthened.

3 :
2l Surtaole anangsments are Lo be providad 1o
Proventthe reddsr from Hfting

I * . )
~--‘I Fhe rndder stock is 1o be carmied through the

W ather cnclosed i a watertight trunk. or glands

Section 14

Rudder and Manocuvring Arrangement

partment and the lubnicen: Fom bty wished auy
from the rudder carner. I the wop of T2 midder (ng
is below the deepest watsrine Two seirie stulley
boxes are lo be provided Js

G

23
-
I

Lo

3. Size of rudder area %1

In order to achicve sufficven: maniews Ty capabily
Ure size of the movable nudder arza 2 .3 ~=ommendd
to be not less than obianed Som e i'olla\u';i
formulta

//\ = c"cz-(:}"c.'-im-m:m—'—-——( im?

¢, = factorforthe sz npe \

= |0 pensral

I
0.6 for bulk cammers and 1o ac im\-my?

displacemen: of more o 6600 !

1

w17 Tor tugs and Uavlrs i
|

i

c, = factor lorthe rudder ooype
= 10 ngenzral ’
= 0.9 [orsemi-spads rudders -

= (1§ for doublz ruduers fper moider)

= Q7 for high W noddors
¢y = [actor tor the rudder jeefile

= 10 for NACA-nrofiles and mhewe reddd

wh torhellow gt

¢y = facror for the rudasr amangeriant
= 1,0 for rudders in the propelier jet

.5 for rudders ouisde the propaily =

arce

For sermit spade tudder SN% of the projeeted
fua &

the ruddes horm snay be mchaded sz the rud
A
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t load waterling, §.
sleering gear cog

seing washed awy
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Materials

For maag:riais for rudder stock, pintles, cou-

" _A:.bolls cle sce Rules for Material Volume V.

Ll malerial requirements are (o be observed for
gnotations ES3 and ESS as well as lor the arciic
| ations Arc 1- Arc d

In general miatenals having a minimum
Lonal upper vield pomnt Ry of less than 200

. : .
Fia' and a minmwm tensile strength of less than

of the rudder truy} Lmm? or more than 900 N/mrh shall not be

‘o separale sluﬂ’mg

uvning capabiliy };mincd as follows
& 15 recommicndy
amy the floliowiy

(7]

tankers haviag

than 30.000

rogder?

Mote rudder

G

el

speller jet ['_,-,

ceted arca’)

2 rudder X

{
|
!
|
|

Jfor rudder stocks, pintles, keys and bolts. The

* Lapents of this Section are based on a malerial's

-wm rominal upper yvield point Ry of 235
. I material is used having a Ry differing

e 3 . .
o 235 N/mm”, the material factor &, is 1o be
.
o235 07 \ i 2
= | for R,;p > 235 Nima®
Neit
Lr onaz
P ) . -
= _{— for R, < 235 Nimm?
el 4

= snnimuny nonunal upper vield point of
material used fa\'lmmzl R, 1s not ta be
taken greater than 0.7 - R or 430 N/mm?,
less R = tensile strengih of

the material used

whichever 15

' Before significant reductions in rudder stock
wier due o the applicaiion of steels with Repy
fding 235 N/mm? are eranted, the Seeicly may
E:ch the evaluation of the clastic rudder stock
xtons. Large defllections should be aveidad in
Ao avord excessive edee nrossures in way of

.’i-’]g;

The permissible stresges given in E.1. are
t
wable for ordimary hull structural stee!, When

L . . -
wriznsile sizels are used, higher values may be

oF - B .

wwhich will be Nxed in each indivicdoa! Lase.
Delinitians

Fand

2,
= rucider force in (N}

2

S F nwdderworgee o [N

1
I

total movabic arca of the rudder i fin?]

For nossle mudders, A is nat to be taken less
thar 1,35 tmes the projected arca of the
nozzle,

Ay

l‘\f

v

i

A 4 arca of a rudder hoen, i any, in [m?)

- portion of rudder arca located ahcad of the

rudder stock axis in [m?)
mean height of nudder area i {m]

mcan breadth of rudder area i [m] (see iy

b4 1}

|

*

—

Fig. 14.1

aspect ratio of rudder arca A,
]
SEY

ahcad specd of ship in [kn] as defined m
Sceuon |, H 3 1 this speed 15 less than 10
kn, vy 1s Lo be taken as

Vo = 0V 1 2085 [kl

asicrn spzed of ship w [kn], of tie astern
speed v, = 0,4 v 0r 6 ki, witichever 18 less,
determination of rudder faree and targue ler
astern condition 1s ot required. For greate
aster spesds special evaluation of rudder
force and loique as a function of the rudder
angle may be reguired, I no limitations {or
the ruader angle as astern condition 1s stipu-
lated, tie factor k5 15 nol lo he taken less
tian given in Table 14§ for astem candition

H

material factor according o Seciion 2, B.2.

Rudder Force and Torque

Rudder force and torque for nermal rud-
ders

The rudder forcs 15 Lo be determuned ac.
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v for ahc.jfd condition
v, for astem condition
coellicient, depending on the aspeel ratio A

(A +2)/3, where A need not be taken greates
than 2

coclTicient, depeading on the type of the
rudder and the rudder profile according 10

Table 141

coelficient, depending on the location of the
rudder

0.8 for rudders outside the propeller jet
1.15 for rudders aft of the propelicr nozzle

1 0 clsewhere, including also rudders within
the propelier jet

v = cocfTicient depending on the theust cocffi-

cient ¢

¥ 1.0 normally

In special cases for thrust coefficients ¢, > 1,0 de-
(ermination of x, according to the follo«.mg formui
may be rcquircd
) Cyle)
Cyle = L.O)

e

Table 141
[ V.
| Profie: *2
|
i
| e of rudder ahead astern
= . J
I MC"\ (.’U SErCs f i ! ] § 1
[
Golunger pioftles | '
; _______‘__w____.,._’__.m
tat side profiles | L1 L
holtew prefiles 135 |4
-— - 4 —
1o be spectally
bl WL s (7 Vconsndcrcd:
if not kuown
L i o
i.2 The rudder torque is to be detarmined by the
foilc\nng formila
Op = Uy or Ny
g RN fm]

b

é‘g
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@« = 033 for ahcad condition R
&

e = 0 66 for astern condition {peneral) -
#

%

« = 0,75 forasterm condition (hotlow Jromcs)é
K

o)

For parts of a rudder behind a fixed structure qnch ;

a rudder hor
a = 0.25 for ahcad condiion "
a = 0,53 forastern condilion

For lugh lift rudders « 15 1o Bie specially considered,
not kmown, & = 0,4 may be uscd for the ahcad cond

toen

k, = balance faclor as follows

k, = AfA

k, = 008 for unbatanced rudders

T = Ole {m] for ahcad condition

2 Rudder force and torque for rudd
blades with cui-ouls {semi-spade rudde

2.1 The total rudder force Cy 15 10 be caleula

accordme to 11 The pressure distnbution over
rudder arca, upen which the deternation of rud
(orque and rudder blade strength s 1o be based, i
be derived as follows

The rudder area nay be div ided mmto Bwo reciangt
or trapesoidal parts with arcas A, and A, {sce

142)

The rescliing foree of cach part may be taken as

: A
CE{' 2 C’R -f—\* !I\]
LA, .
Cra ™ by [
P The resulting torque ¢l cach part ma

[amei as

Qu, - Oy n [Nm)

o ™ Tk N
rpoo® gl 5“5,1) i
S {ee - Kya) im}
ko = Aaddy

by © Mg,

Ay Aqp seC Fre 142

¢y - Ay,




Section 14 - Rudder and Mmmcuvrmg Arrangeiment

; » mcan heights of the partial rudder arcas
. br. A, and A, (scc g 14.2)

Fig. 14.2

The total rudder torque ts (o be determined
wding to the following fonr.alac:

o, = Qpi + Q> [Nm]  or

' = Cp opn  (NM]

=== oy ATy AR By
for ahiead condition

Lo greater valuc 15 o by taken

Scantlings of the Rudder Stock

Rudder stock dinmeter

e diamcte: of the rudder stock for Lransnut-
£ihe lorsionat memant is not 1o be less than:

2 ,
T A2 0,k )

1
3
13

H ‘ .
1%2B. 1 2ané B, 22 . 23

* related torsional siress 14

- 58 2
M [(N/mny=

r

A4

~The diameter of the rudder stock determined
St : . .

Mg Lo 1T i decisive Tor the steering pear, the
s and the locking device.

rlr. case of mechanical steering pear e dia-
‘o o L.
"ol the rudder stock tn its upper part which is
n el |

tended for transnussion of the torsional mo-

ment from the auxthary steering gear may be 0,9 D
The fength of the wdge of the quadrangle for the
auxiliary liller must not be less than 0,77 D, and the
height not less than 0.8 3,

a0 The rodder steck s o be sceured apainst
axial shding. The degree of the peemissible axial
clearance depends on the censtruction of the sleering
engine and on the bearing,

2. Strengthening of rudder stock

2.1 IT the rudder 15 so arranged that additional
beading stresses oceur in the rudder stock, Lhe stock
diameter has (o be suitably increased. The increased
diameter is, where applicable, decisive for the
scantlings of the coupling.

For the inereased nudder stock diameler the equivalent
stress of bending and torsion is not o exceed the
following valuc:

e B th +300 187k, [N/oun?]
Bending stress
10,2 M, ”
o, T ————— iM/mum-)
G,
My, = bending moment at the neck bearing in [Nm)
Torsional stress:
5.01Q
T = —w—iuw% [N/min?)
D,
D, = increased rudder stock diameter in {cm)

The increased rudder stock diamater may be deter-
mined by the foilowing formula:

e ——— e

M, !
|

[
D, = D,

AL
3

h
\ D

Qp sceBl2and 522-23

- see
Grtdance

Where a double-puston sieering gear is fitted, addi-
aonal bending moments may'be transmitied from the
Steering gear into the nudder siock. These additional
bending moments are 10 be token into accownl for
determining the rudder stack diameter.




Section 18 - Equipment

Sec

Equipment

A. General

[ The eaupmant of anchers, chain cables,
Anes and ropes 1s (o be delermined from Table 18,2
naccordance with the cquipment numeral Z.

Tidanee

The unchoring equipment required by this
cetion is intended of temporary mooring of @ vesse!
ithin a harbour or sheltered area when the vessel

awaiting berth, nide, eic,

The equupment s, therefore, not designed 1o
I a shup off filiy cxposed coasts 1n rough weagher
‘o stop a ship which is moving or drifting. i this
ndition the loads on the anchoring equipment
rease (o such a degree thai s components maye
damaged or lost owing 1o the high encrgy forces
erated, partucularly m large ships.

The ancharing equpment required by this
tion is designed 10 hold a ship in good holding
end in conditions such as to af dragging of the
10r. In poor holding ground the holding power
e anchors will be significantly reduced.

The equipment numeral formula for an-
g equipment required under this Section iy
1 on an assumcd current speed of 2.5 misec.,
speed of 25 miec and a scope of chain cabiv
enGand 10, the scope being ihe ratio benween
vof chain pard out and water depth

Iv 1y axsumed that under narmal o cem-
s o ship will uye only one bow anchor and
cable at a timy

Every ship s
windlass.

o be cquipped with al least ong

ss and chain stopper, il fitted, are to comply
Jume HI, Section 14, D

tion 18

1
o

e mouk
havin
mer b

= effect
b

= [ -

b
For the substructures of windiasses and chaia sieg B

pers, see Section 10, B.S v [recbe

Wil
= 4red !

y supcrs
i :

greald

) e
ML (Smali Coasting Scrviee) affixed to their chy ' heigh
acter of classification, the cquipment may le & {,‘ ;”“;":.
.l

termuned as for one numieral range lower than requi i, GeehE

havin

it accordance with the equipment numeral Z,. ,
- sheer,

T . . ier, 't
4. When determining tse cquipment for shi :;cr‘

: oo frer e up
having the navigation notat:on " T {Shallow Wi 2 '
o . o . . E WHere
service) aflixed lo ther character of classification, t § g ZL

cek

provisions of Scetica 30, £ are to be observed.

Where a docks
X ealed abon-
o loss, the o

. . i Llrrm\ hous:_
Vher determining the cquipment for fishing vessel
SG'CCIIS of bulv

Section 28, D8 is Lo be observed.

. When determining the cqupnient for g, §
Secetion 27, G 1s 1o be obsened

When determining the cqmpmcnl of- bargcs ol
pontoons, Section 31, G. is to be observed.

6. Ships build under survey of BKI nnd\\'h'#_ﬁ_
are o have the mark stated in their Centificate andd
the Regisier Book must be equipped with anchors ad
chain cables complying with the Rules for Materis
and having beea tested on approved machines in B
presence of Surveyor

7. For snips having three or more propeffers?
reduction of the weight of the bower anchors and
chamn cables may be considered.

B. Equipment numeral

&

The equipment numieral is to be calcuiated 35{2{ 7
s .

A R N R P T T R A T T R .n_ N A T AR i v SN TR o T

L R S T AT S T ert oy IR




for ships

we Water
100n, the
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and in
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crigh
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Section 18 - Equipment

2 e -

s

A
- D*“i?hB*W
¢ 10

moulded displacement in [ton} (in sea water
having a density of 1,025 t/m?) Lo the sum-
qeer load waterling
= coffective hieight from the swmmer Toad wi-
cerline (o the top of the uppermost house
T rt: . >~ h
freeboard 1 [m], from the summer load
walerline amidships
arca 11 [mz}, in profile view of the hull,
superstruciures and houses, having a breadth
greater then B/4, above the summer load
waterling within the length L and up to the
height h
sum of height in [m] of superstructures and
deckhouses, on the centreline of cach tier
having a breadth greater than B/4. Deck
shear. 1f any, 15 Lo be ignored. For the lowest
uer. "h" is (o be measured at centreline from
the upper deck or from a notional deck line
where there 15 focal discontinuily 1n the upper
deck

Where a deckhouse having a breadth greater than B/4
s located above a deckhouse having a breadth of B/4
ar less, the wide house is to be included and the
asrrow housc ignored.

Serecuss of bulwarks 1,5 m or more in height are (o be
regarded as parts of houses when determining b and
2, c.g. the area shown in Fig. 18,1 as A, is lo o¢
ecluded in A The height af the hateh coamings and
hat of anyv deck cargo, suen as containers, may be
dsceparded when determining h and AL

ny
i/

LWL

-

Anchors

Two of the rule bower anchors are o be

connccled to their cham cables and postioned on
l)onr(.l‘ ready for use. Where i column 3 ol table I8 2
(hree bower anchors arc required the third anchor i
intended as a spare bower anchor. Installauon ol the
spare bower anchor on board is not required Upon
aprecsient by (he owaer the spare anchor may cver he

dispensed with
Guidance

Narional regulaiions coneerning ihe provision of @
spare anchor may nced ta be abscrved

1. Anchors must be of approved design. The
mass of the heads of patent (ordinany stockless) an-
chars, including puns and {iilings, is not t© be less
than 60 pereent of the tolal mass of the anchor

3. For stock anchors. the total mass of the an-
chor, including the stock, shatl comply with the values
in Table 18.2. The mass of the stock shalt be 20
pereent of (his total mass

:

q. The mass of each individual bower anchor
may vary by up o 7 per cend above or below the
required individual mass provided that Lie totat s
ofall the bower anchors is not less than the sur olthe
required individual masscs

5. Where snecial anchors approved 2s "High
Holding Power Anchors” arc uscd. the anchor mass
may be 75 per cent of the anchor mass as per Table
18 2.

“High Holdug Power Anchors” arc anchors which are
suilable fur ship's use &l any lime and which do not
he

require prion adiusiment of speciai placement ot
sea bed.

For approval as a "High Hofding Power Anchor”,
satisfactory lests are to ke made on various tvpes of
bottam and the anchar 1s to have a holding power Gt
least Lwice that nl a patent anchor (" Admiroty hton-
dard Stockless™ of the same mass. The werghts of
ancliors 1o be tested should be representative of tw
full range of sizes inteaded tp be manufactured The
tests are 1o be carried out on al least (wo $iZcs of
aachors in association with the chan cables ap-
propriate W ke weight The anchers to he iested anc
the standad stockless anchors should be of approx
the same mass .

The chain length used in the Lests should be approx
G to 10 times the depth o water.




iabe Pneumatic Machinery Co,, Lid.

ing Compressor {Water-cooled)

Speed““ ] " 2skgf/em’ ! "30kgtiom” ___
odel No. tr.p.m.) i Capacity !Power required Motos 1 Capacity Powaer required Motor
I mihr(FA) PS {iWw) m ' /hr (FA} PS {kW)
] — | - = | R . B e
1-63 [ 1500 ¢ 80 20 ; 8§ L 78 |21 i 185
i 1,800 : 95 25 i 22 ! a0 265 2z
E 1206 ¢ a0 , 23 | 85 85 | m Y- S
1-64 | 1,506 | 110 | 29 25 108 36 25
1,800 135 36.5 30 130 375 30
o i 1.z00 175 45.5 37 170 48 37
264 3 1.500 215 57 45 210 i ) 50
1,800 260 705 85 255 735 | 80
1,200 110 28 _ 25 105 29 2
73 1,500 135 35 30 130 36 30
T Ms00 | 160 a6 37 185 47 37
1,200 140 35 30 135 36 30
74 1,500 175 45 37 170 46 37
1,800 205 53 45 200 80 50
‘ 1,200 | 220 55 45 218 58 45
173 : 1500 | 275 B2 55 270 73 60
T 00 325 86 65 320 88 70
! 1,200 275 70 55 270 73 55
74 1,800 340 88 70 335 91 75
1.800 : 405 108 85 400 111 00
1,200 | 330 | 33 65 320 87 70
73 1.500 410 : 104 85 400 109 90
1,800 485 i 128 100 475 132 110
1,200 | 415 105 85 405 170 a0
4 1,500 | 515 130 110 505 135 110
1800 610 162 125 600 168 132
Sapacity (free air) referred 1o infet condition, measured according to vessel charging test method,
:y Compressor {Vertical 2-stage Air-cooled)
Speed 15kg/cm’? 25 ~ 30kg/em?
re- | {r.p.m} m*/hr FA PS m*/hr FA Ps
900 4.7 1.4 43 1.6
8 1000 5.2 1.5 5.0 1.7
200 13.5 4.8 12.8 5.3
s ‘ 1000 i 14.8 5.3 13.8 58
A E 900 | 204 7.2 19.4 8.0
1000 | 223 ! 7.8 ) 21.2 g9

i
'
i
i




Taiko Kikai Industries Co., Lid.

IST-Series

ertificate No,

CAPA

m3 /h H.K. Cert. No. USCG Cert. No.

Modal

UST-01 0.15 820S-p No, 1018 162.050/1056/0

UsT-03 0.25 8OTK-h No, 108554 | 162.050/1056/0

UsT-05 0.5 80TK-h No. 108555 | 162.050/1058/0

UsT-10 1.0 80TK-h No. 108556 | 1B2,050/1059/0

UST-20N | 2.0 80TK-h No. 108557 | 162.050/1060/0

UST-30N | 3.0 B0OTK-h No, 108568 | 162.080/10631/0

UST-50N | 5.0 B0TK-h No, 108559 | 162.080/1062/0

her Approvals

e UK DOT, The NASASN (Sweden}, The
s3gk Government, The Norwegian Maritime
ectorate, The Republic of Panama, Republic
Korea.

ton Pump

tures:

trong “'Self-Priming’’, no need for initial feed

f water or liquid.

linimum number of parts to facilitate mainte-

ance and for reduced parts stock.

lication: Bilge pump, oily water separator
pump F.O, trans pump

Horizontal Type

) PD-03
Capacity : 0.25m3/hr
Head : 2 kgf/em?
H. Power : 0.4 kW

) LD-Series
Capacity : 0.5—-5m?3/hr
Head . 23 kgf/cm?

H. Power : 0.4—-15kW

PD/LD-Series

rtical Type

-Series

vacity @ 2—80 m?/hr
1 . 2—4 kgf/cm?

ower ;. 0.75-16 kW

VP-Serias

Transmission:
Shaft Generator

Due to the increase in oil prices in recent years,
the problem of “SAVING ENERGY' has to be
solved. Especially, the "FUEL QOIL CONSUMP-
TION RATIQ" for vessels and such equipment as
the engine, propeliers, generator, etc., required
improvement,

As a result, we have succeeded in developing
new, compact, high-speed models of our SHAFT
GENERATOR,

Features:

1) Conventional suxiliary engines use iype A-
Heavy Fuel Oil, The main engine uses type
C-Heavy F.O. except when entering or leaving
port. Therefore, since the fuel oil consumption
ratio of the main engine, SHAFT GENERA-
TOR reduces both the amount of fuel con-
sumed and the unit price of that fuel., Thus the
system allows a dua! economy regarding fuel.

2) Maintenance requirements for the aux, engine
are eliminated, and engine changes are reduced.

3) Generator, cargo pumps, hydraulic pumps, etc.,
are driven by a compact transmission system,
thus reducing the engine room space required
by aux, engines.

Capacity: Up to 3000 HP

Revolution: 200—2000 RPM

Shaft Generator




laiko Kikai Industries Co., Lid.

‘hree Rotor Screw Pump

eatures;

Simplified construction

Radically new design using one drive screw and
two driven screws,

Ease of handling

Easy to handle as all mechanisms are rationally
designed and engineered.

Simple and straight forward operation

The rotating section is at a minimum and each

screw rotates by liquid pressure to ensure free-
dom from vibration and noise.

Pulsating and agitation free

Pulsating and agitation are totally absent to
offer continuous pumping and supply liquid.
Long service life

Liquid pressure exerted on the rotating section
s properly balanced to reduce minimum. Also
iriven screw pressure is minimal for minimized
vear.

{igh pumping efficiency

wch screw pump characteristics as force trans-
vission loss, friction loss, and leakage loss are

Tinimized to achieve vnusually high pumping
fficiency.

mall starting torgue

mall inertia on the rotating section means
nall starting torque,

ompact design but large capacity

igh-speed operation and relatively compact

1sign,

lication: F.O. trans pump, main L.O. pump,
hydraulic oil pump, cross head L.O.
pump, burning pump,
F.O. booster pump.

1SH-/MSH-X Series
Jorizontal, internal bearing type)

apacity 0.5—150 m?3/hr
ead : Max. 60 kgf/cm?
. Power : 0.4-500 kW

SV/MST Series

fertical, internal bearing type)

spacity : 30—600 m3/hr

2ad : Max. 16 kgf/fem?
Power : 11-150 kW

MSH-Series

MSH-X Series

4
MST-Series

-

MSV-Series

201



P . T L R SR N RN T

aiko Kikai Industries Co., Lid.

‘entrifugal Pump

AIKO, a pioneer in the manufacture of centri-
gal pumps, continues to offer the latest tech-
slogical advances with its new family of centri-
gal pumps. Various designs are offered, each
ving its advantages and preferred uses for which
is most suited. Unique in design and construc-
in, TAIKO centrifugal pumps are packed with

rizontal Pump

more exclusive money-saving features than any
other models on the market today. They are
manufactured under strict quality control,
assuring long, trouble-free life under tough
operating conditions,

TAIKO centrifugal pumps are recognized as the
ieader in centrifugal pumps. They are designed
and manufactured according to SO and other
government and industrial standards.

Suction Stage Mode! Canf?fr"w ) H::d Application
Single Suction $ingle Stage HC-Series Cooling S.W. Pump
EHC-Series Cooling F.W. Pump
EHS-Series 2-2060 10--85 Bilge & Ballast Pump
TMC-Series General Service Pump
SP.Series F.W, Pump
Boiler Water Circ. Pump
Sanitary Pump
Fire & G.S, Pump
Emergency Fire Pump
Sewage Pump
Sand Pump
Double Stage 2MS-Series Fire Pump
Multi Stage AMT-Series 10-2300 $5-.300 Boiler Feed_\Nater Pump
nMS-Series Tank Cleaning Pump
Double Suctien Single Stage HO-Series Carga Pump
Baliast Pump
2004000 10-170 Cooling S.W, Pump
Cooling F.W, Pump
Sea Water Service Pump
sical Pump
Singfe Suction Single Stage V(C-Series Ballast Pump
EVC.Series Saa Water Service Pump
EMC-Series 30-500 10-6% Ceoling S.W. Pump
ESC-Series Coofing F.W, Pump
Hydrophor Unit
Double Stage V§-Series 8ilge & Balfast Pump
V55 -5eries Fire & G.5. Purmp
EMS-Series 30-600 20—-100 Cooling S.W. Pump
CVS-Series Cooling F.W. Pump
Condensate Pump
Jouble Suction Singie Stage VD-Series Cargo Pump
E£SD-Series Baliast Pump
200--4000 10-3170 Cooling S.W. Pump
Cooling F.W. Pump
Sea Water Service Pump
Mounting Pump
ingle Suction Singie Stage C1T-Series L.Q. Pump
DV C-Series 30-750 20-100 Pisten Cooting F.W, Pump
SWVC-Series E.V. Cooling F.W. Pump
Multi Stage CoT-Series 100300 40-170 Cargo Pump
. Tank Cleaning Pump
nVC-Series

elf Priming System: EHS-Series has its own function (buiitin type)
ther saries of pumps should install a vacuum pump ar an air ejector,

- e 'ru::f !

.t

i



CYAMAPUMP

1800 rpm
80 r—-—.—-—.: ! l I‘;i 1 ;
50 L [ —_—
R |
-~ 7 ~
w0 wy DK-75J < N
e i) ies [ ELKEEOOH[,L
o [OX80R | | Mok-150G [T LT
- ~d TIDK90F,, o) | T il [Ha L
3 2s|.JDKAQE: T RN | 183t N22 M0 3000 L
T —IDK-75E Y o £
2 2 ~] H DK-170F —dao4
O ST DK-130D3 ] ls's [ Toa22 ™
g ~N15T U N
g DK-550 \.,5 \ ”l s M e s|™s
2
; : i | = -
40 5C 80 70 BO 100 120 150 200 250 200 350 400

Capacity m-<h

/
1 1 '
Mx N7 ¥ \
K
Put a short pipe here o remove the casung cover
Moor _Bore 5 ¢ 5 g F G H I 4 K L M N R wem
(kW) Suc, Del. {‘klg)
7.5 125 125 113 165 202 460 150 780 30 100 25 300 340 23 4 15 420 160
Ti3 165 227 485 175 860 30 100 25 360 400 23 4 15 420 160
15 125 32% 160 180 231 505 175 900 33 100 25 360 400 23 4 15 423 210
i8.5 125 125 156 205 290 580 150 960 35 120 30 380 440 25 4 189 4B0 240
22 156 205 290 580 1751000 35 120 30 370 4i0¢ 25 4 19 480 240
11 150 150 160 160 225 485 175 860 38 100 25 360 400 23 4 15 428 160
15 160 160 225 485 175 900 38 100 25 360 400 23 4 15 428 160
18.5 15¢ 150 160 200 275 590 1751000 58 120 30 400 450 25 4 19 548 250
22 160 200 275 590 200 1050 53 120 30 400 450 25 4 19 548 250
Y5 sp0 200 178 190 746 550 150 950 40 120 30 350 400 25 4 19 485 250
18.5 178 190 267 6§10 160 960 40 120 30 380 440 25 4 19 485 250
22 175 230 277 640 2001050 65 120 30 400 450 25 4 19 580 320
30 200 200 175 230 297 660 2001100 65 120 30 450 SO0 25 4 19 560 320
37 175 230 322 6B5 200 1150 65 120 30 480 540 25 4 19 580 320
8.5 185 235 255 540 1751000 70 120 30 400 450 25 4 19 580 305
22 250 280 185 235 255 640 200 1050 65 120 30 400 450 25 4 19 560 305
30 185 235 275 6B0 200 1100 65 120 .30 450 500 2% 4 19 560 305
37 185 235 300 &85 200 1150 65 120 30 480 540 25 4 19 580 305
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Naniwa Pump Mfg. Co., Lid.

sentrifugal Pumps

lorizontal type

BT
BH

Applications:
Cooling water
Water service
Fresh water
Sanitary

8T-150

Specifications: .
Horizontal single stage
single suction
Centrifugal

Capacity 2—700 m’/h
Head 9—130m

EBH
EB2H
EB4H

Applications:
Boiter feed
Water service

EB4H-40

Specifications:
Morizontal mult stage
singie suction
Centrifugal

Capacity 1-8G m?/h
Head 50-310m

‘BW

\pplications:

ocling water
ondenser circulating
aliast

'ater service

FBW-450

Specifications:

Horizontal single stage
double suction

Centrifugal

Capacity 200-3.500m’ /h
Mead i3-50m

BHF
Applications:
Fire
Emergency fire

Specifications:
Horizontal single stage
seif priming

Centrifugal

Capacity 25-200m’ %
Head 40-90 m

BHFR-150-2

GH

H
splications:
dlast

ster service
re & general service

Specifications:
Horizonial single stage
self priming
Centrifugal

Capacity 2—70C m?*/h
Head 10—65m

BBH-L

BBH-S
Applications:

Boiler water circulating
Head transfer

Liquids circulating

Specifications:
Horizontal single stage
single suction
Centrifugal

Capacity 2—-80m’/h
Head 15—85m

32H

plications:
e
iergency fire

Specifications:
Horizontal 2 stage

Single suction

Centrifugal

Capacity 100—500 m?/h
Head 50—-150m

EBHU
Applications:
Fire
Salvage

Specifications
Harizontat 23 stage
single suction
Centrifugat

Capacity 2-80 m’/h
Head 80210 m
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Naniwa Pump Mfg. Co., Lid.

Aarine Pumps
entrifugal Pumps

aniwa centrifugal pumps are available as single-

double suctions, single- or double volutes,
rtical- or horizental installations, single- or
ulti stages, etc. to ideally suit any specification
quirement.

riical type

The materials of the principal parts of Naniwa
centrifugal pumps are standardized as follows:
Casing:  Bronze for sea water
Cast iron for fresh water
Stainless steel for chemicals
Impeller: Phosphor bronze for sea water and
fresh water
Stainless steel for sea water and
chemicals
Shaft: Stainless steel for sea water and fresh
water

FEV
FEWV

Applications:
Cuuling water
Water service

Ballast

specifications;

Vertical single stage
double volute

Centrifugat

Capacgity 30-3000 m®(h
Head 13-50m

TOM

Applications:
Lublicating oil
Oil service

Specifications:

Vartical multistage

single suction

Centrifugal

Capacity 30--1,000m’/h
Head 2--15 kgfem?

FEWV-300 TOM-200
BV - Specifications: FDDV Specifications:
Vertical single stage Vertical 1--2 stage
85V single suction 2FDDV single {double)
ptications: Centrifugal licati R suction
wiing water Capacity 30—500 m*/h Appc;cauons. Centrifugal
ser service Head  10-75m Condensate Capacity 2—110 m*/h
‘¢ & general Drain Head 50—110m
vice
WV Specifications:
N Vertical singte stage
'DV_ double suction
slications: Centrifugal
sling water Capacity 200--15,000 m’/h
ﬁz?is:é Head 5-50m FBZ2V Specifications:
ast FBCV . \;_'ertical wo stage
er service single suction
FE2V Centrifugal ,
oy Aeer Capacity 40-800m’ /h
Applications:
PM Specifications: Fire & general Head 25-170m
lications: Vertical multi-stage sarvice
Juct cargo single suction Bilge & ballast
nical cargo Centrifugal Water service

Capacity 50—1500m*/h
Head 50150 m




‘aiko Kikai Indusiries Co., Ltd.

ewage Treatment Unit

ATKO SHIP CLEAN “SBT Series” are compact
red sewage treatment system with superior per-
rmance capabilities, designed exclusively for
arine installations, and which were developed
.+ TAIKQ with high technology of many years
periences for Marine Public Nuisance., These
vice thereby more enables to be installed in all
ssels of 200 or more gross tons, or accommo-
ting 10 or more peoples as described in the
inex |V of MARPOL TREATY 73/78.

atures:

High Capabilities

The use of a “Submerged Bio-Filter System”
and the transposition of the sterilization com-
partment to the center of the device enable it
to be more compact. These state of art de-
vices are thereby more stable under condition N
of pitch and roll, e
Comply with MARPOL TREATY 73/78

In accordance with the IMO recommended SAT-sures
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ing Tank Model: SCT-200

on vessels are scattered, When pipings can-
made to collect sewage from every toilet
swage treatment device (BFT-40) please
this sewage collecting tank. The sewage
.d in this tank is transferred automatically
sewage treatment device by an attached
transfer pump.

Collection Tank SCT-200



Versatile Technical Services

srature cooling system is a You can avail yourself of Yanmar's extensive experience in coupling
ramber area. This reduces technology, to create the most applicable system for your purposes. For
span, and reduces the generator coupling, multiple gen/compressor coupling, or for any other

coupling combination, Yanmar can provide expert engineering services.
These included, beside fabrication of a common bed, the use of special
cooling systems, installation work, and special requirement such as a
sacifications for 60Kz, 4-pole specified lubrication system, remote control devices, elc.
ierators.
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ranmar’s Marine Auxiliary eries with

ENERAL FEATURE

ore and More Economy

najor factor in their remarkable reduction of fuel consumption is a cco
.tem which circulates fresh water at & constlant high temperature, 10

ally raise combustion efficiency.

an and Light Design

» compact dimensions of the series 0

fiers space-saving fealures that are

t designer's dream. They allow more effective use of engine rcom
ce, more spacious cabin/locker areas, or larger fish holds.

Less Wear, More Work

ling

Anolher benefit of the efficient constant b

reduction in thermal load in the combusir
wear on the piston liners increases engin
frequency of major overhauls.

Speed Options
All three models are available with 1800r

generaiors, and 1500rpm for 50Hz, 4-po!

CIFICATIONS
jel 4CHL-N | 4CHL-TN | GCHL-N | GCHL-TN i GCHL-HT
sbustion type
\ber of cylinders In-line 4 I In-line &
1 X stroke mm(in) - 105 %125 (4,13X4.92)
lacernent lit.{i?) 4,330 (264} 6.494 (396}
inupus ralad enging speed rem i 1500 1800 1500 1800 1500 1800 150C 1800 1500 1§
inuous rated oulput np 38 50 50 62 82 74 74 10C 100 1
cable generator capacity KVA(KW) 30[24) 40(32) 40132 50{40) 50140 60¢48) 54{48) 50(64) E0(E4) i
iensy Hz 50 60 50 60 50 60 50 60 5C (
ag system Ele
ng system | Type Constan! high temperature fresh waler forced circula
Fresh water capacily lit{gal) 16.8 (4.4) 24 (6.3)
Type Forced lubrication with gear pump, waler co
:ation system | Oilfilter
Oil capacity 16.5 (4.4) 32 (8.5)
Injection pump type PE-AD
ystem Gtove‘rnor type Centrifugal speed control ~
Injeclion valve
Feed pump/Fuel filler F
tharging system Naturally aspirated] 1 {Nalurally aspirated| 1
Starter motor 24V-kW 4.0
sal system Alternator 24V-W 800
Battery V-AHXQy 12V-120AH X 2
Direction of rotation
Flywheel housing Yanmar original
= fuel consumption 1500rpm/1800rpm  g/kW-hr 231 227 220 218
dry weight {(Engine only) kg{lbs) 500 (1100) 520 (1145) 625 (1380} 645 (1420) 875 {149
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