6. 1. KESIMPULAN

Dari perencanaan dan perhitungan berdasarkan data kapal berikut :

Type kapal  : TANKER

- Lwi 185,68 m
- Lpp 84 m
- B 215 m
- T 5 m
- H 7 m
- Cb 1 0,661

- Vs : 13 knots
Maka dapat disimpulkan :

Kapal memerlukan tenaga penggerak minimum 2.179,633 HP.

Pada perencanaan ini dipilih motor induk dengan daya sebesar

BAB VI

KESIMPULAN

2.180 HP pada putaran 250 rpm.

Dengan jumlah crew 30 orang dan route pelayaran yang ditempuh
lebith kurang 11.000 mil, kapasitas maksimum kebutuhan listrik
untuk mensuplai peralatan yang ada sebesar 199,229 kW. Dalam
perencanaan ini digunakan 3 unit generator yang sama besar
dimana 2 unit sebagai generator utama dan 1 unit dipakai sebagai

generator cadangan ataupun standby generator. Untuk itu dipilih

generator dengan kapasitas masing-masing sebesar 104 k'W.
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Frekwensi

60 Hz

Power factor

0,8

i Combustion

DI ( Direct Injection )




5.3, Analisa Beban Dan Pemilihan Generator

5.3.1. Analisa Beban Generator

Didalam menentukan besarnya daya listrik yang harus disediakan
oleh generator, sebelumnya harus dilakukan suatu analisa penggunaan
daya lisirik schingga didapat nilai yang effisien dalam pemakaian
generator.

Untuk memenuhi tujuan tersebut pengguaan daya listrik khususnya
diatas kapal dapat dikategorikan pada tiga kondisi, yaitu : penggunaan
daya listrik pada saat kapal sedang melakukan bongkar muat baik pada
waktu siang maupun malam hari.

Adapun analisa beban generator ini dapat dilihat pada tabel beban

generator.

5.3.2. Pemilihan Generator

Berdasarkan tabel analisa beban generator dapat dilihat pemakaian
listrik yang terbesar adalah pada saat kapal sedang manuver pada
malam hart yaitu sebesar 199,229 kW. Untuk itu direncanakan dipakai
3 unit generator yang sama dengan masing-masing 104 kW, dimana
salah satu dari ketiga generator tersebut disiapkan sebagai generator
cadangan atau sebagai standby generator.

Dari hasil perkiraan perhitungan diatas, maka dipilih GEN-SET
dengan data-data sebagai berikut :

Tabel.5.3.2. Spesifikasi Gen-Set Tanker 3. 500 DWT :

| Merk generator YANMAR
Model 6HAL2-TN

. Type Vertical 4-cycle
Daya 104 kW
Puiaran 1.200 rpm
Bore 130 mm
Stroke 165 mm
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Starting Compressor {Water-cooled)

& Pneumatic Machinery Co.,, Ltd.

L

Shoed 25kgliem’ - T T T3okgiem
Modet Mo. (r.g.m.f= Capacity ' Power required | Motor T TCapacity  Power required . Motor
mfhr (FA} (kW) m'he (FA]PS o Ikw
1,20¢ 65 165 | 15 e0 17 . 15
H-63 1,50¢ 80 20 185 75 21 1865
1,800 95 25 22 ' ) I 22
1,200 90 i 23 8.5 T 8s | n; 185
H-64 1,500 110 ; 3 25 w5 S SO -
1,800 135 1 365 | 30 RE R 12 30
1,200 175 455 37 i 170 ’ a8 S
H-264 1.500 215 57 4 210 T Tweo T 0
1.80C 260 705 55 7 288 T 3% )
1,200 110 28 26 VU es 0 T 25
H-73 1.500 135 a5 30 130 ] 36 30
1,800 160 46 37 BT S 47 T
1,260 140 35 1 i3 0 T 30
H-74 1,500 175 45 37 T T T a7
1,800 205 58 5 o T e 50
1,200 220 55 45 218 s as
H-273 1,500 275 69 55 ;20 13 T 60
1,80C 325 86 65 320 T T8 70
1,20C 275 L 55 = 270 R~ T 55
H-274 1,500 340 88 70 C T3 e 75
1,800 405 108 85 : 400 ‘ 111 90
1,200 330 83 65 | 320 ) B7 70
H373 1,500 410 104 85 I 400 ) 109 90
1,800 485 128 100 ] 475 ! 132 i 110
1,200 315 105 BS ! 405 i 119 50
H-374 1,560 515 130 110 i 505 ; 135 110
1,860 610 162 125 : 600 168 , 132
LEGEND: Capacity {free air} referred to inlet condition, measured according to vessel charging test method.
‘mergency Compressor {Vertical 2-stage Air-cooled)
Madel No. tff‘;:f] —— 15kafem’ - : 25 ~ 30kg/em’
m?/hr FA PS
LSHC.295 800 4.7 14 4.3 16
- 000 5.2 15 50 1.7
~ -
LSHC-30A = 18:5 48\ 128 53
1500 14.8 53 ) 13.8 5.8
LSHEADA 200 204 73 19.4 8.0
1600 223 79 2.2 8.9
.
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KEKENTALAN DAN KEKENTALAN KINEMATIK DELAPAN FLUIDA PADA | ATM
DAN 20°C .

35 ot Rsban e F ':.',5,",'.;:-;' -',.
kslfmts)f --.Jr!p(!l;)..-j: ‘kg!m’- *

» e T O R T P T

Hidrogen 8 . 1.0 ey 0 084 I,OS'E-,‘l 90
Udara } 21 “1,20 1,51 E-$ 130 '
Bedsin 2,9 _ 33 680 4,22 E~1 3T
Al . . LOE=3 . ., 114 998 . 10) E-6 . g7
Ethanol L ',l,'z_,ng-‘-s‘;‘_‘ 35T 789‘. L o JS2T E=6 g3 Y
Alr-raksa 1,5 E-3 Y1307 Y3580 ¢ TULL16 E-7 1.0
Minyak pelumas SAE - 0,29 + 33.000 891 3,25 E«4" 1,850
Gliscrin s S 170,000, .--1.264 . . 1,18 E-3  10.300

T 1 keienes) @ 0,020% slug/{li-a)s L m? Ja = 10,76 1} fe

CONTOH GRAVITASI JENIS BEBERAPA

ZAT CAIR PADA 20°C (63*F)

9 Za Calr T~ SRRREER Grivitisi Jedis T
'Bcnsm' 1] :x:;u-w e stea u. + -1?&\:"3.1'1 vl y.o 66.‘,,. 069. LT A j'..
‘ Alkohol denaturasi | ‘-"33-‘;‘;'-“0--’1;*:" 40:80" ““"%_’.1“
Minyak tanah #7575 e g0 To e
Minyak mcmah Taaimsi ""‘f':‘fi'-,s.‘,!.."’":.'p.BO 20925

Minyak kutor,;-ﬁ =0, RI: I
Air laug, 355 .(’-.;_.'! Yz “.\, T :.ozs,f s

Karbon ichrahonda " 5 e e 1504 -
Asculcna ;:lnbromlda 'v‘u‘\. ."\{"‘,-._;;” A (X 2 962“

Af raksa (Hg) '™ T S .,'.-.-.s.s s 13,546

BERAT JENIS BEBERAPA FLUIDA YANG LAZIM
Berat Jznis pg pada 68°F = 20°C

* Fluida i N/m?®
Udara (pada | atm) 0,0752 11,8
Elanol 49,2 7.733
Minyak pelumas SAE 30 373 8,996
Ale | 62,4 9.7%0
Alc jaut §4,0 10,050
GHszrin 78,7 12.60

*Kardon teiraklorida 99.1 15.570

Aldeezaksa B46 133,100
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Gambar 6.13 Bsgan Moody unluk gesckan pipa berdinding halusfasar,

SIFATSIFAT ZAT CAIR YANG LAZIM PADA J atm DAN 20°C (68°F)

Modul; limtak,

st calr pokg/m?  p (N-s)im® Y, N/mt . N/m? Yifm?
Amonia. 608  220E-4 2LI3E-~2 9I0E+5
Bensin : . 83 651 E~4  233E-2 10iZ+d  105E+9
Karbon 1etrakhlorida 1,590 S67E~4  270E-2 120E+4+4 ? SC+t
Etanol 789 LWE-3 2ME-2 57 E+) 896 E+§
Gasolln 680  292E~4  LISE-2 SSIE+4 933 E+8
Gliserin 1260 . 149 633E~2 14 E~=2 434E+9
*Minyak tanah . 804  L92E~3 28 E=2 JIE$) 1A)E+9
Alr-raksa 13550 1.56E=~3‘ 484Ew=]. 11 E~)  135E+10
_Metanol Wl S598E~4 225E-2 IME+4  $27E+3
Pelumas SAE )0 917 LO4E~1 .36 E-~2 . w LILE+9.
Pelumas SAE 30 917 290E-1 35 E-2 1IBE+Y
Alr 998 LOOE-3 721E~2 2LME+} 2I9E+9
Alr laut 1025 107E-3 7.20E-2 2ME+3) 228E+ 9

t Bersentuban dengan udara,



2. Kemudi balansir, dimana luas sayap kemudi terbagi dua, bagian
dimuka dan dibelakang sumbu putar kemudi (gambar b).

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

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

C). Dipandang dari konstruksinya dibag; :

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

3.  Kemudi special (khusus). Ni\‘
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¢). Semi-balanced rinlder.
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- TADBLE 5. Dimensioms of the two-bladed screws, type B 2,10
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feom cenven line w0 | oy ol y26r| 3eisf v0ss] cons 371 .22 0,061 1487 Longus of Lhade section a0
B . trailing ey Comn D i
Lengih of the blade sections - —— i..‘ 5 CE Y1) i
o onaes of che a1 drom conee fine ve | g ool ou s lieiad 10 e ison| — | FSFs o0
mum length of che [ade keading edge e ol —
sectivns at 0.6 K. I
totad feagih It 20838 2205 106.00] 20,10 NI -
Bladesthicknen ratio as percentiger of 1he dameter 446 34| 3ar] el 2as LRE) 134) 0.a2) o Maswaugt thicknes 1
e =1 centee of dhafe =
e ol wssimum  chichoes from keading [y ol oot ol T H430] aza0] 000 — | =008 D
tdgs 3 percentages of she lengih of the sections . o e
. \f.’ YAy iy, s
TABLE 4. Dimensions of the three-bladed screws, dypes B 335, D 3.50 and 8B 3.6 b g,
ALTIILILL ZlrTaETaIS T g SEEITTILE AT, — L ALRIRL e e b s CAPE I AR
/R [ 3] [ 8} a4 [ 2] s | A | 0. e
' "::;'h:":’:""‘".'t 2480026713683 [ 10131 aaanf 692 anaz esae] 1ans Length af bale seusion o1
Lengeh of che blade scctiom oan B S e e N Y N N I |
1 percentazar of the masis | from cantee line 10 - | FF 21 gip
mum fengih of the binde | heotmus e s6.01 1 02| i | shs2] staa 52.22] 1esy | yo0ps .
sections at 0.6 X ind e [T
tozs] teagth 14.73| B9t f sy Y.011100.8 | 9908 2.y 2”r7] -
Made-thicknen ratio 10 percentagen of the dismeser | s.067 39| sl 2.4 a0 Lt L] err) o.ae Masimui  thickaes a1
T cemtee of shafi ma
Distance of masimum thickness from leading o , 1 oo b
tdge a1 perceatages of the beagih of the Hetiond 3.0 1350 Lase ”"’ 3.9 1442 (473 500

V; ' N
V. - . . ATRRS
CABLE 5. Dimessions of the four-bladed screws Lybes B 4.40, B 4.55 and B 4.70 VARl R
:.-.-..?l.-..-.-:‘::_.-.:..—.-___---«-:_-r:-_._._..m‘-.::.:.: SRSt e = PRRIN ammEmominiese gL a el
/R Sl e boator ) oé| ez wafos! re <
I'::'g‘h‘*::‘“. line 10§ 19 44 Bl sraefaare] 4392) 1660|403 4r.00] 20,14 Lengeh af blade section at
sngth of the blade seetion: |. ‘-...‘..- e . PP S [N, gy AU gt | 06 A s v.2t87 D if
percentager of the manic | from comire ling 10 : :
m length of the inde | prom £t Ml AU RS T RENT] IFTRTY FTWTY DYOY PORN I FF = 040 n
tions st 0.4 2, o e SR I B - R TS
tetal lemgeh 7e.08f 10961 90621 9038|1000 | 90.08] 30,09 71 - S
Je-thickmen 1ady 5y Pescentigen of the disencier f 3,44 LM | ne2] 48] 49 Lie]l Lta] or2f a0 Mazimum  ihichies st
s
— st e e e e s bR U T S SN I emepees L ogentre of ghafy e “-
mnce of misgnim thickaen  from eading 3
THmreestre of ihe lrpih of the seciioag | TF0 [ 200 [0 a0 | S J 1) |47 10,0 ] = | e
—_ TABLE 6. Dimensious of the five.Hleded screws, [ypes B S.45 and B 5,60
LT PN R g | YT TN l‘--.:'..lh'-"ﬂ.‘“:-'.'-.‘m'ﬂ :.wuwr:.r.r‘.tr: ﬂ-‘l.-"-'—ro P Viam et ar,s, v i .-
+A Wl B U B X PR Y XNV
P i bt SECTS P SN S s
- - feailing. e aslnarfsrseiaen! v s 1033 47002004 Length of blade section a
hof the Made sectiome ————— e e e 08 M w 04948 D Y
seatiger of the manie | fron Lot bne e el 1164 p: F .
length of (he blode berding cdpe . il RASM RIZ LI RTXTY BTRTIRTHTE STRYI B JF 10
E ot g“ R__ e adh L PP SR L T A . o smiip et vie ue At N ot s o e s ——— TE e rmma,
total hapah reosfanng|nrarlvtsn]ion0e|95.0 el gl - '
hicknens paiig 4 percantages of th Famater [ 8.24[ 249 RIXL AL} RANT d) 184} 0021 u.30 Matinum  thick -
. i} new AF
o momn o tesding | yroalnecl T ) Y Y I B
Percentsner of the bagth of the seitenr | 110 1008 30.00] 3150 5190 H.MJ 00 f000f — | v 0240 D

.

Y M e 4, .

I

,'.,-




]
) v Tme g seiny “Utidsuugs upm..r .hnuc.:muuuu u.nm Ou.vuﬁaﬂd ..-nn
R T T TR TP ccnvohuou, Y3 G ssatixyon I owinwiryeoy W1 o) T3 230Uy 20 Jy3 0 nuu.n.ucguuh u .
. . r 4 : ! 4 ..*m i

Sarop
- - .........ll.llll..l“i e e ——— e, e, e —— B P e e e e — l.l.llil.ll|.|.|...l|.!.juf|ll!
n.QTch . " — — ....-\l —_— m — — — —— — — — 10
$0°91 $yT 0+°0 — - | - -— — - — — -— £o
05k, [° o042 srr 080 — i = - — — — — 18 50
0¥ ! - opgy $¥'g 0Cs (4 R S, - —_ —_ -— st 06 570
Os'rE- | o0gs1 0s 1 082 §9°7 m 01’0 — — —_ -08°1 az'y it e o
$5'2¢ N Tat 44 $5°91 stor 09+ oot f00 -_ oL or'y 07zt IS0 #4 k o
00‘oy oTIT |- o{0z LS e 06°¢ .ﬁ 0§z ir-g 551 b ¥ 4 i 0601 0Z°51 000t o
Ea . 23Ty sy jeuiprey : ) ’
I e LT S & LR - I - . —
-— 09°1z | 03¢z HE¥r - 007y _ 0%°'12 0t°se 0T'z¢ %o’ss 0072 0’y — i6'¢
= ez . 01°0¢ 1Nt _ 00'0L | 00z 00°46 i o0z 00723 00°0¢ $r°sy — §'0
: ..I. ir'sz £5°%¢ 5773y _“ 0L£'89  © o¢gg 00°Lg i: 0496 of"ss 01'2s 160y - 270
- 00's ¢ 0Z'Fp | 00°4s & 0a°ys * or1n 09°Ls _- 5996 _ 06'rs o0&y oreg _ — £0
e S48 % 0 02T -1 o09-¢9 ‘ $064 ] g716 0l'te 1 og9g | orss Sty ooy -— 10
.o—_- . 09°%F -08°94 0Ly 0T ez ol'ss _n. €3¢ | o019y or1y “ erty - U §e
= T o0T’TL I' s1°09 0r'0s | o¢eg ¢ 5T (6 0Tt _..— 00°2s 1 $5°9¢ . STos 0Ly | — L
— L06°FS | A9°Te 052« ) _ 0s°18 4 00°rg 0F°26 . 030 m 0892 | 09z isof —_ 0
SREIEE B {7 S Yo OF'¥2 1 007y i ggeeg [. 0936 w_ $¥'9¢ _ 0695 ; 19z, seeg — o
. e . Lo : { T L i PR L r
. Lo ) 126Q 24y Joj- sareuipaqy : )
- e - - - ~ - [ — lll‘l-rl.lol....ll - - — bl T
....wmoom.._ “%56. g %06. | o408 | oos _ %0y _ ‘o0z %402 _ %oy _ %09 %01 | o500 [ w/s
T —— ——— T S A i— .'llrllll-# MmsE a e - — -a A — . 'I].Il"jl'll
ot .......,..... unvu..nc.inu_ 01 s1auymyy wWhwxew woay © 3dps Tupies; 21 mmauydy, wnwixtw wosy
el . R ._u"..xu_f i ELDTRPITD twedy saxeuipro ayy j°o dunnqg - ’

405 g og; fo $opurpao fo igv 1 TIIgVL . ". .

on.-w g u.«a.s \o. 4314d04q Pipe1g-om; 291 [o umd [pa2u3ry og hy - -

. . . [ X 1

H
- - R P

. 9¢spat
- e e el AL, - 4
. .. A '
INFIS 03 o - oy _ ! A

. T e s .

o e T e Junu
—— Tl == = TS s -




|

}PLJ"A;M _,__._..-.__,g.. e R /____
E
!

Daray 2121 unjud -
Loty Listing ]

Kool miga
s

]

O s ‘__.__.._._--._._’,- ——— Uy
P A - - e ]

s
QLA frommme e - '.. —— e
307 il b - -1- ——— ——t




e i — 8

T T e 10 fv BR e s m————— e

e et e = .

SRl V, 3 z RE = = y > .
oz \N\ \Nﬂ\\\\\\\\ ;,,/ \ \vvwm .
M A LGN Y1 o ray
DI AR
; S A Smwﬁwy TS
RS A R U 5 i Y 04 A AT (e cars
.A\v_&vx\\ A PRA NG RAA RN A \mm\»m\% \\w\&fﬁ&%xa/\wmmﬂﬁ\\ Y2
P X XX

oSy S T i ) ﬁm\»}_&
WWﬂ \_ »X\\I&\VA\\&N\%«/WJ\%M\M/\ YAV a-.hk.\../\‘ > —_

e S Ay RAKA T R KISy QAL AR M._}.\ AdA ‘
n..\,.‘“ \#Aﬂ[ﬂ\wvz A/”'ﬂ\umwwm‘” .\VNM /ﬂ.\_\\n/\ﬂ.\v\/\/\_ﬁr) .r% YA W 2\l VIV
: 2

i

7\.,\&1;\.\7 _Alg

SN M.‘.M,_\%,y N
AVaN

LA RS
Y
e A
QLX\

°u \K 1 y

10Cw 3% L0 QI ~./

Lt 3ze o oy .oc.. P AT c?o\.Tﬂ: : b= PV L o 1

O oL0- 3 $3T76 > 5 AL \A_,A.VA\A K% JAWA /Nm AL c:
SAINIE SINIS ToLs M.\m .mkmm X ‘v..z\ | AN); \m, h AN /4

W mmedn 2 i m/.Lr SO 3 M N / .z....m. N ) M

4 IS Y ds ik \Qnmm[fr\ e ﬁ\mmm M RAAPA {3 %_ﬁ

—————— — I



- Yy = b b e dmm AR m P b RE g dee

e e bt ettt 20 4 b e 1 me s taame ane

T e it e o e s e e e e s e
—
——— e
.
. ...m.wl.l . .l.... - I
B, . LR ] 1 FiTimovl s 1
: e i

ey jr.”?.f:[ >
]t .lln..ﬂl tud.r. ’.4
S pAR SNV
LA NN
; —h
AT (/1 4 ....JW%AMWA
A H A H \S

2R A\ N

{ AN ... -.w.... /._w\..} /—(!H.Vl\ *,
YN & ._\/J, .w...; i .ﬂ__
avE o iU ”..,.l.— '.... _...l_ha,.l....[: {

”..ﬁ.\_ﬁ.w\.

X

: S LA I VN
: n.._ S N ..,MNJ/._.«.A.‘A./..I Ne AN
_3... :.rmugw. & K i
w2 iR 1A~ 1Y, e0u-Y
ef Tesur L s3ovioy eaaay
TSMIUIS SIWIS @S¢y

: nYyavio r-'g

e et e e e ettt st




— o n . et  mp —— e

Y Ty TSI TN s R e
£ P} rING bR G R S AV AR T

20549 G IOAY
YA
i«

o, i -
pasares %
K ﬂ..rn. : /*wq..”;&.
Sy
ot 2 L ARG A
ok N . _‘oar. Y
. 1/

16CH 17 %02 g .
L0V 1Y L 130K teel Yy
o..c.Hm 536710 » 0 Jeny
SAIYIT ST g gy

nd - nrRong 2%y

hisd

| et
——— e U
-..lol..cl..l.....ll..al.clrllu..lal

..l..rilllianl.-lllnll

s
bt B4 TV VY \
b 1 et 1)
G PUY P
e Taap
. -
(4

A g A
oy

_.// <3 o
7 AL v
i _._ < .3.._v %] .
d] { ; |
3 IZ mETY
i ; V.
\ IV
WA
|



T — i 1 e
————— e

————




—
l

-

- .._-I.._.. P P N D k]

-

P Y

17

-,

S FTUREH £ S PG DRI SR J—

1

Ly ¥ R

JOSHN 1 AN
T A
e ML

.

-

i
]

S SRS P

J..L J"—" | A

-

o 1}

if

S L —

[
[
17

.[7‘ i

Ity

J.

ey

i

)

1

vy

o
~

R

/

-t

2 { s | s | e =
S e

N SR S A JUY

— L

e | et | f—

ORI A R

NRe

CATIMER

[r—

o ad ik T s

1
B e

A

I3

Wyl

- rrre— s b .S A5 S ] P YN A LT | AN BT RrR i R

/an.-
AN
o

‘
[ Jrmm———

i ot W4

01Ce |

Q30 01s

nas

[ ey = m——
20

9
‘nany
Vi

ey
v

i m w—

e
H

1

|
L)
g
|

]

t

|

.
LS
e
t

i

3

3

.

25

]

i

)

Ir'
- .———

(

ci oy Sisa

P

Nt

]

1
b

.

.
RYER

RN
e,




T oy ——— e A} b A

&
E
’

|

ERE==S
E=mE

]
1
1

|

=
==

L:i

[
ramial
._} R

___,’.._

Q40 Fh=.

=
ity
IS
TR ENRRI
SIHTEE L % 12.11 "3
RERRRENEE S LLpiligit]s Life
OO o ROy
OO o RO 0ok
Lild - NN o
L1 ! 1] 0
BHER! I EN | Mo 15
- _v% (1S
- F1ﬂ\.-4jl H
] I
(T _ ,
o - = [<) o Py o
E i ,Lum L

ot N 2 oclisien ambatan Sisa L/ V1)

.8

[N}




ANGGOTA BARAN KADPAL

Daun kemodi  Tidak adu korcksi buntuk
standar sudah mencakup

duun kemudi.
Lunas bilga Tidak ada korcksi
(funas Vsnynp)

] lJos Untuk kapal penub (7
buling-biling . dinaikkan sehesar 3 $9%
Braket dan Untuk kapal eamping Cy
poros buling.  dinaikkan schesar 5 - 8%
baling

Ghr No, G Korelesi Bentulk Angeoin Bdan

Untuk kapal dengan Ls 1000w, 104, = 04
chr = 150 m = 0,2
= 200 m @ )
= 250 m 2 =01
= Mi0m = -3
~~ 1 : "orry ! 23] !l
GhrNo, 6 _Korelsi Tahanpo Tambalan ;
Fo=0,15 18 Nzl n,24 0,27 fh,an (.13 IR “
+0,2 0 -0,2 - 0.4 N ~04 | oo
. 40,2 0 w2 -] .3 : 040
0,2 . {} -, S -3 0
40,1 0 0,2 ' ' ) ,(:ti’

Ghr.No.ot Korvelesi Benful Dol

T —— e § by . . — -
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Cpallant _capagity  used for /

prim (tmmeorsion of propeller; resistance)

- providing of sufficlent stability (al the end of the
vay.erel
heoltoyg (heavy 11t vessels; RoRo-vessels; contalner ahips,

lecause of contatner guidea)

. Jomgrtidinal strength (bulker, tankcr)

*

X

B4
H.T
e

- tmmersion of ship (tanker, to avoid heavy motions in sca-

way: therefore light ox heavy ballast).

.

pallast capacity to be provided depending on ship type and

o Jdenites of the owner: between 10% and 50% of deadwelght.
L 4 . .

CAadditons Lo -required ballast tank volumina are larger at
the emls of the ahip,
c nic lower tore peak tank

- 3 oapper fora p(.;ak tank

- M douhvie boltom tank.

Aok
The new 1MCO-rules recommend segregated ballast tanks to
avoid pollucton. Carge oil tanks are scparated from the
Lallast tank system. The cconcmy decreasces and wosa tenk

capacily 1s neednd.,
e, ;‘--fa-‘[

Sﬁund!ng/ullagd tables delivered by yard.

Ticvigisas/persons/luqaaqe

Werght o1 provislons 3 ... 5 wgfpeors -« day
weluylit ¢t persons 75 kg {(crew and passengers}
viriaht ol Jugaage 20 kq/pf‘t‘s {shurt distance)

60 kg/pers liong dlictance passenyet

amd Ccroew) .

i

sl Lewatbon _of Main Englne

14oanather petrt of the contract tnfluencling ship Jdesign,
B we i, volunee,  tuel connuirgt loend .

Conery b abeteembaed by the chosce vl el nain ¢ glne Lype, al




by the quallty of Lhe crew (malntenanced. The degree of
puossible automation depends on the personal guality as well.
sometimes Lhe cholce of the engine depends on the route be-

cause of maintenance and engine maker,

‘28, Urew Moewmbers

-

It depemds on roube, type of ship and on national rules.

It 1s posuible that the number of crew members of two equal
shitps is completely different, because one has an European
crew and the other has an. Aslan crew. The rooma are devided
in functicong of the crew: deck worker, engine worker ...:.

49, Dutfit and Equipment

- Cargo gear, winches
- haLchway covers
Py s L4

,--
~-£Lift1nq gquipmcnt

"~ anchorv winchnu.

1210, Clasgi{fication, Rules

have to be clLgerved.

:IU. Restrictlons of Dimenalons

P -
%.. ~ Draught (because of port depth, estuary trading, canals)
L , _ Pirdomle
P vreadih (canals, locke)
T - “ ~ 4 / r--/ Koz k',
5 langth (locks, length of berth) Lrerds Ay ";_*;;,Z(_ 52
- - slability requirements,
o : :
‘f."'z- Tonnage of Ships ’ .

Llt.: Results of the Internatlonal Tonnage Conferance Londo

Hansa 1969, p. 1936.

P ., LT 04“" "'f"’*", < et iany,
ﬂ#ﬁ@ 1hu size of ships 1as officlally, confirmed by tonnago. Charg

Pl
RN )
nn e dependent on tonnage, -for examplo in porta, canala, fo;
B,
: dlots ..., | mMost of the shipbulldling statlatics are bascd
lﬂl{:\;“}.\_ +
- Tonnage unil: gross ton
| grL = 100 ebf = 2.83 m>.
e
AN
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The pew B tonnage rules contaln 7 ruley beding much ecasier

than the foermer rales, The MOsSt important rujeg are no. 3

fgruns Lonnepr) and no. 4 (net tonnage) .,
rons tonnigs:
Art D 02 oy )y

© Y
v borbad v bime o f 12 Closed rooms/m_/

vl taanbnage

. AL 14 40000,
S I AN e R e ) (Mar L

'.'l Cotetal o lune: of 411 holdy in émjj
]

P dranglie n fu] (midships)

I depth tn ] “
?.‘l oty L fraintengers In cabing wil, HUt more than 8 beds

o MmN oL othel passengers.

f“ﬁffliﬁfiiMﬂ_iﬂﬂ hotation of ship LYPEs aceording to thelr

petslvucture . froeboard and tonnage

fefinttior of frecboard:
Theelaagg, deneral by means the mintmum distance from the water
AMETee fay g e highest continuous deck measured at L 9/2.

i Dweraational Freeboard Conventicn 1966,

¥ | Ao Fecle )
(i fe @~ ¢ BT a7 <
M T 2

]
Yoo —_—

t _ WA

TRUOE O superstructures s
TV st ne g oy are erections on main deck the sfde walls of

Tl B dodintance of not more than G.09 - b from the
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185 Refriyeran dan Fenghordisun Udar,

Daya untuk setiap kilowatt refrigerasi merupakan kebalikan dan koefisi=n prestasi,
. dan suatu sistern refrigerasi yang efisien akan memiliki ailai daya perkilowat: refrigerasi
) yang rendah, tetzpi memptn yai koefisien presiasi yang tinggi.
' Contoh berikut ini menggambackan perhitungan untuk mensatuksn prestasi da,
! kompresi nez standar,

Conich 10-1 Suatu davv kompresiuap standar menghaalkan S¢ kW refngeras
dengan menggunzkan refrigeran 22, bekega pada svnu pengemhunan 35°C aan
suhtt panguapan —10°C. Hitunglah (e) dampak refrigerasi dalam kilojoule per-
kilogram, (&} laju pendauran retrigeran dalam xisogram per-detik, (¢) daya yang
dibutuhkan olch kompresur dalam kilowalt, {d) koeliziep prestasi, {e) faju aliz
volunic yang diuker cada pipa hisap kompresor, (/) doya per kilowstl refrigerasi
dan (g) cuhy buanp pada hompresor,

.

Pesyelesatan Langkal pertama penyelesaian adalah menggaribar diagram tekanan-
entalpi (Gambar 10-12) dun mensntukan dari Tabel A-6, Tabe A-7, dan Gambar
A-4, entalpicnialpi pada titik-titik penting, Nilai ky adalah entalpi uap jenuh pada
—19°C, yaitu 401§ kJ/xg. ’

Untuk menemukan hy; mélalul garis entropi tetap geser titik [ hingga mencapai
tekanan jenuh yang sesuai dengzn suhu 35°C. Tekanan pengsmbunian ini adalah
1354 kPa, dan nilai h, = 435,2 ki/kg.

Milay by dan by identik, dan sama dengan entalpi cairan jenuh pada BS’C,
yaitu 2431 kT/Lg. Sehingga

hy =40L6 kifkg  h,=4352 klfkg
hy =k, =243,] kl/kg

{a) Dampak refrigerasi:

hy-h,=401,6-243,1 = 1585 k/kg

75 300 i

-

oy

TR a

Yy
]
Y

4016

I Y
' ! T
k) | 'y
5 {
§ . -10°C E |
il i

I

|

i

R

|

P 2431 /Ky ! kiMkg 14352 kl/ke
| ) | )
1 i i/

Entalpi, kMg

Gambae 1012 Diagram tehanan-entalpi untuk sSsrem dalam Conish 101,
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189

Dour Kompresi-Usp
"(6) Luju pendauran refrigeran dapat dihitung dengan membagi kapasitas refri-

gerasi dengan dampak refrigerasi :

aju ali 50 kW 0,315 kg/d
Lajualirs — — = , kgfdet
“ 158,5 kJ/kg

{c) Days yang dibutubkan oleh kompresor adalah kerja komprcsiper-kilogram
dikalikan dengan laju aliran refrigeran
Daya kompresor = (0,315 kg/det) (435,2 - 401,6 kl/xg)
= 10,6 kW .
{d} Koelisien prestasi adalah laju pendinginan dibagi dengan daya kompresor
kW
10,6 kW

(¢} Laju aliran pada seksi masuk kompresor memerlukan data volume spesifik
relrigeran pada titik 1. Dari Tabel A-6 atsu Gambar A-4 nil2iini 0,0654 m? ficg, se-

hingga
K Laju aliran volume = (0,315 kg/det) (0,0654 m?kg)
= 0,0206 m*/det = 20,6 1/dz:

Kocfisien prestasi = = 4,72

() Daya Kompresor per kilowart refrigerasi (yang merupakan kebalikan dan
kocfisien prestasi) adalah,
kW
0 kW

{£) Suhu buang kompresor adalah suhu uap panas-lanjut pada titik 2, yang da-
ri Gambar A-4 didapztkan sebesar §7°¢.

=0,212 kWikw

Daya refrigerasi =

Semua sifatsifat di dalam Contoh 10-1 dapa: dian,bil Jast Tobe! AG, kecuali 4y
da2n 13 yang berada ¢i dalam daorzh panas-lanjul. Sifatsifat pad: sink 2 dapzt ditentn.
kan baik dan diagrain tekanan-catalpi, Gambar A-4, atau dari Tabel A-7. Tabel yang
lenih lengkap tentang sifat uap patas-lanjut juga tersedia, dan juga untuk tefrigeran lain.
nya, dapss ditemukan, Sifagesifat refrigeran pada titik 2 ditentukan dengan melakukan
intzrpolasi pada Tabel A-7, pada tekanan dan entropi yang cocok,

18-15 Penukar Kalor fheat exchangers) Beberapa sistem reftigeias dilsaghapi dengzn
penukar kalor jzlug cait-lz-hisap ([iquid-to—suc[ion), Yang uneaurunkan suhu (sup-
Sois} cairan dari kondenscr dengan uap isap (suction vagor} yang ducang dur evapora.
ton. Susaannyz dipe:lihatkan dalvm Gumbar 10-132, dan disgram (v wan-entalei yang
bemangkutan delar Guabar 104133, .

Cairan fench pada titik 3 yarg berasal dari kondersor didinginkan hingga tiuk <
dergan cara Lertukar kalor dengan wap pada titik 6 yang dipanaskan hingea meicapa
tuk ! Dwri keseimbangan kalor, 4, - ko =h - A, Dampak tefngeragnve dopyt
Letbentuk by - kb, atau Ay = hy. Gambar i0.14 meaunjukian penampang lerpotong
penanar Kalor jalur cdir-hisap (liguid-10-suction heat exchanger).

Dibandingkan dengan daug rompresi uap standar, sistem vang menggunakan fenu.
Kar ket nampaknya lebi memuiki keumtungan Yang j=lar hatena nuknya dumgial
relmaerasi, Kapazitas dan Koelisien piestau EMPIiiyd dapitdituin sih oo Teraps hdd
ini nidek epenuhnyas bLenar, Walsupun dampak refngesan dapa dicighatian, tetapn
kewpeest teidorong Jaul mauk ke dalam dacrah panaslangut, sehoagts wetys kompren

aban lebih besyy dibandingkan dengan yang deka: dengon E3B wipgenuh Dan ha!

s
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/’_"‘.. f’ Ev e L Q’_. . E— ; YoaL g e . . . . : . N . :
’ s il = 3T T R TP L PR R YL IR B
i n / er ! v ".t‘ ,.:‘. .
di mana, 0,::Yolume gas yang.dihasijkan, pada kondisi ckanan dan temperatur isap
. A S I Gt e g
J I - .. @u: Perpindahan torak (m’fmin) - | A S
Besarnya cfisicnsi volumctris ini dapat dihitung secara teoritis berdasarkan volume
$as yang dupat diisap sctura efekiil oleh kompres pada Jangkah isapnya, seperti telah
diuraikan di atas. Duri perhitungan tersebut diperoleh rumus yang dapat ditulis sbb;
P Iin
=l - c{(r") - I} . . L. .- (2.19)
di mana ¢: ¥,{¥,, volume sisa (clcarance) cclatip, )
£;: Tekanan keluar dari silinder tingkat pertama (kgffem? abs),
£, Tekanan isap darivsilinder tingkat pertama (kgffem? abs),
n: Koclisien ekspansi gas yang tertinggal di dalam volume sisu; untuk udara,
no= 12 - ' )
Tanda = berarti “kira-kira sama dengan”, karena rumus (2.1 9) diperoleh dari perhitungan
toritis. Adapun harga 4, yang sesungguhnya adatah sedikit lebih kecil dari harga yang
diperoleh dari rumus di atas karenz sdanya kebocoran melalui cincin torak dan katup-
kajup, seria tabanan pada katup-katep, =~ - o o
Dalam Gb. 2.11 diperlihatkan pengaruh ¢ dan PP, pada efisicnsi volumetris 1,
Schubungan dengan hal-hal di atas dapat dimengerti Jika efisicnsi volumetris juga
tergantung pada fakior-faktor Funcingan kompresor seperti bentuk dan ukuran silinder,
serig bentuk, ukuran, dan susunun katup-katup, ) )
mx&
% \\\\ :
- [~
=2 = \\t\ d T - . N
. ’ = \ - . — .
- _ - \5\5.,\ ¢ =005 N
; g w \\ _\r\\_
; ?? 50 \Y \\_._.\.._ ¢ =008
. “d
: g ——1-“—& \. =010
L= Y ..
] . = w—a,-l—:{(-';‘) —l}xIOO ™
¥ :u _-L—---!——w—-—.’—-._- — ——p
n-l.!L[ ¢ =014
L =
; o2 3 47 5 6 1 8. 9 10
Pecbandingsn tekanan PP,
Gb. 201 Fhisicasi voluinetsis dan perbandingan tehanua.

2.4.2  Elisicesi sdaabatik Leseluruhing

Elisiensi kampresor ditvntuban oleh beibagai faktor seprts tabanaa acrodinamik
di cdaluy hatup-iatup, sulunan-saluran, pipa-papa, Kerugiar, mekanis, cleklivitas pen-

A it T T

F_ﬂﬂn‘—k




a-

dinginan, dli. Namun, menentukan secara tépnt pengaruh masing-masiug faktor tersebut
adalah sangat sulit. Karena it faktoe-fakior ini digabungkan dalam',gﬁsicnsi adiabatik

kescluruhan,
" Efisicnsi ddiabatik keseluruhan didcfinisikan sebapai day:i Yang diperlukan untuk
memampatkan gas dengan siklus adiabatik (meaurut pcrhitu;gm—ﬁ@
kompresor pada porosnyz. Dalam rumus,

diyd yang sesungguhnys diperlukan olclr
elisicast ini dapat ditulis s -

— e g,

g =t (2.20)
di mana y,,: Efsiensi adiabatik kesckuruhan (binsanya dinyatakan dalum "%
L, Daya adiabuiik teoritis (kW)
L,: Daya yang masuk pada poros kompresor (kW),
Besarnya daya adiabatik teoritis dapat dihitung dengan rumug

kPO, (PN b1t , .
= ;'1}—13—!,‘_0[(;,—‘) - lJ. xw (221

£,: Tekanan isap tingkat pertama (kaffm?® abs)
£, Tekanan keluar dari tingkat terakhir (kgltm? abs)
Q. Jumialt volume gus yang keluar dari tingkat terakhis {n*fmiin) dinyatakan
. Padda kondisi tekan dan temperatur isup )
k:cfe, .
m; Jumbah tingkat kompresi; lihat keterangan padu Pers. (2.16). .
Jika dalam rumus ini Jipakai satuan tekanan Pa maka Pers, (2.21) ditulis scbagai

comk PO TP\ - -
be =527 ooouo[(?:") L. (kW) (2.211),

Dalum Tabel 2.7 diberikan harga-harga daya adiabatik teoritis yang diperlukan
uiuk mengkompresilun | o fmin udara dengan kondisi standar sebagai hasil pep-
hitungan berdasackan rumus di atas. Dari tubel terlihut Lahwa daya yang diperlukan -
uituk hompresi 2 tingkay harpany lebih keeil dari pada hompresi |tinghat, Harga yang.
lebih rendah ini diperoleh pada kompiesor 2 tingka Yang menggunakan peadingin antae
(inter-cooler) i aniarg Linghat pertama dun tnghat ke die, Penppunaan pendingin
antara akan memperhecit keyja kompresic Jika tigak digunakay pending antara, maka
daya yang diperlubhan uniul Kompress 2 tinghat adalah samu besarnya engan daya
uatuk 1 tingkat, pada perbandingan tehanan yang sama,

Sebagai contol, dari Tabel 2.7 terbaca babwa untuk bouspresi | tnphat sampai
?hpffeos® (@) adan B.033 Lplem? abs, diperfukan iy actwsur 4, 7074 LW 1 diperoleh
dari Pers. (2.21) dengan wengambil hacgn b = 1 0 dan e LoDaya sebeaas 47074 kw
terselit juga aban diperuhan untuh hompaesi 2 tinghat lanpa peindingin anrara, Namun
Jika digunakan pendingin antaca mak . daya yang dipertukan menpadi sebesar 4,0227
MW Blarga ini dapat dipcrobels dari 17ss. (2.200) jisa diasminl A PA Jan o = 2,

Selanjutnga clsiensi adiabatik kesclurulian duspet dibiung menuruy vontuh sebagui
beeibot, Scamdainga untuk selatth hoapressor 2 tnghat yang momampatkan udura
menjudi 7 Lpfici! (g) diperiuban days porus sctwaar 34 LW, inala dengan daya adia-
Latik teoritis sebengr LO2TEW, Lompresi ini Mmempuny clistenss aduibatl beselurihan
sehesar :

- .
Hag = -{1—:—" s %—;‘-}\-’ =~ 0,745 ~ 74,59

3




T

[N ‘ 91

Tabel 2,7 Daya yung diperluban uatuk kumpses) ndinimiz teuritis,

Tekanan i Kompresi Kuompresi ;cianan Ko'_mprcsl' o

(kglem’ (G)) "fi"vffl;“ -2-;;';5‘," (gfeem’ (G . ‘ 2-&:355-!
05 . . ’ 0,7053 . ’ no 49639
! I‘ 1,260 [ h ’ 5,156)
LS ] 17256 13 _L 53365

z ’ 2.1288 : 14 ] 5,5060 I

2,5 ’ 24869 15 f 5,661 7

3 ) l 2.8108 . 1% l S.8178 ‘I

25 31085 . , 17 I 5.9621 7

P 3,380 2,9994 8 | Teoms j
45 36348 32012 19 ] 62313
5 38736 3,347 20 I 6,357
’ 55 4,0987 35618 2 I 6,4783

f 6 43118 C ana 2 | ese - -
{ 6.5 45143 33779 23 I 6,1068
i 7 ’ 4,7074 . 4,0227 24 I 6.8150
s ] 4,8922 " 4,1599 . ” 23 I 69195
I 8 ‘ 5.0693 4,2904 r‘ 2 ’ 7,0215:

3,2396 ! 44148 } 7 l 71195 .

35,4035

55619

1o ] 3714y ) !

.C'mumn: Daya yang dinyatakan Ui geas adalsh dayy Lompresi adiaburis teoritis uniuk wethap o menit udary
bebus, | kyffcm? = 00950665 My, GG Leransi tekunan lebik {gage)

Selanjutnya, karena harga daya adiabaiis tcoritis untuk kompresor | tingkat ber-
beda” dengan harga untuk kompresor 2 tingkat, maka memperbandingkan elisiensi
kempresor harus dilakukan di antasa yang sama. jumlah tingkatnya,

. . - * - . 3 . -

Sebagaj kcsimpulan._dapnt dikemukakan bihwa chisiensi diubayik keseluruhag
Merupakan pelunjuk bagi baik buruknya performunsi dan ehonomi sebuah kompresor,
Adapun efisiensi volumelris hanya merupitkan suatu koefisien yang diperlukan oleh
perencana kompresor dan tidak penting artinya bagi pemakai, ‘
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si volunetrik yang mempengarvhi laju aliy Mmassa, yang menvniukkan sugtu penurunan
yakibal naikayy sub kondensor. Cainlar HHAO ienunjukkan Penuniiig tersehug
yang progresit, Kapasiluy telvigarasi adaluli hasii Kali wntara dapak cefgeras dan Lju
gliran massa, yang keduanya skan turug bila suhu kondensor naik. Jadi kapasiias refr).
Berasi turun apak jebll cepit Kareng matkays sl konden s,

Kutakterls:ik yung peuting lagi wdalah duya - yang diperliliatkan dalam Gambar
LIt Daya kompresor adalah hysll perkalian antara kerja kompresi yang bersatuan
kilojoule per-kilogram dan laju alir massa. Bila suhu kondensor naik, maka kerja kom-
presi dan laju alic massa menurun, sehingga daya naik menc2pai puncak dan kemudian
milai twrun, Sirac yang sama dengan daya ini, yaitu sebagai fungsi dari suhy evaporalpr,
ditunjukkan dalayy Gambar 1-6.

Beberapy penglasan tentang arti dan sifat-sifaq yang terdapat di dalam Gambar | IRy
liingga 1111 adaish sebagai berikur: pencapaian puacak-puncak daya dapat terjads
dalam kmnprcscr-komprcsor Nydts seperti juga pads kumpresor ideul, tetapi hanya ter.
jadi bilz dikukukan Penompaan dari subu-suf rembaly evaporator, Kompresi saiy
tingkat darj suhy saguapan —20°C hittgga subw pengembunan 69°C yyng menghasilkan
NCAL sepenti pads Gambar [1-1) < Lidaktale v, L ngan perhedaan sl yany febil
sedikit surtarg kondensor Jan eviaporator, diperkirakan bila suliu kondensar naik, akan
ada ketaikan dayas pada kompresar, walaupun kenajkiun terszbut niungkin hanya sedikir,
Kapasitas reflrigerasi selafu turun bita syl kondensar aik. Karakteristik laig yang pen-
lng, tidak digambatkan dajam Brafnk, adalai kaofisien pr("}rrui {coctlicient of perfor.
maice) yang Lurun secara mongtey bila syl kondensor qajk.
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_ Bertitik ok daci dave e eliien, Biinguikan yuny hosdesan R T T TI ,
Jidt kondensgr tersebut higgy: MIEBEZUNIRAN udary yiyy ait yang tetelngon y yp tered gy
If!cllg:m'r secarn inaksinigg iy rhuutinis, sery MUK Sy by, dipuga tetap Lo
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General Spsfems .

e amount of Hepuid

laxtinum pressure, 1y kg per sq m, {hen
witiped e

. V=l — Vi=D,  cum

is cquation cag pe solved fur V, ang Vi

, . D '
Vo=V, 4-Dy=v, =
and
n
dx.".alhn.\_.llmc__nn.ﬂ \.rllm._...

of e aif ia e nir cusiion cau ha wiitlon ag
. <. n m I5]

Y = 17 =z {1 IS — / —
:ta.l.tc\.iﬂx\ i ...v_c., ,na ov.:s

neTziore e minimuin and maxivwnm volumes of the air are

Da, . Dp,
Viw aid Ve S
178 w—=ry * " Gw—p,

N as

Soag by Vo the voline of liquid Teaining in ihe {anlk sl {he
vt devel, we find {hay the volume of (ha pucwsalic Gk s

- “\u....lu_\uu.T _\..ﬁ“\ .

‘C.c ianss may also be used jn thie drivding and washing waler 8-

Jills,

e
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“drain

T4 Sunitary Sustems : i

——
5 SARITARY Ann FCUPPER SYSTEMS

W oand scupper syslems serve femove waier rom
e deck and sicg (o dispose of used water fron batlis, jan
reiteshimend bars, galleys, sloierooms, ele. Waler 15 arzined iy
ihe decks hrgugn scuppers and they Pipes wivel 13nge “rom 10 g
V3 I PTTR bameler,
The divar iy 2.719) thews how walei is pamove (- Uz
SCHpper pines 4 frant e Upher deeks and com ¥

rarlment d: s Ty
cacl dect vater ruis down to the next hwer ceck thra. - sonrer
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s urged overhoard tirough dee "
Large amounts of water drain fron open decks ihrougt
10 installed i ihe bulwarks. . f
Waler is draieg from decks licated lower (i ‘he izad woter. . B
line through sCupRer pihes o inle bilge courses 3 nr inlo’ &7ty water
tanks arrangod i fhe ao:Em.cc.::_: or side spaces fro;n wirare jt ’

5o discharged averboard by pupps.
Seuppers 7 with arales 6, cowls &.and sumps 5 avoid Si3gping
the scupper- »teac, S-Lraps 9 zre proYided in SCPper pizas
waler from clozed comparlmeats (o prevent (he odizr o
SeWagn spaces fragn g=lling inlo e conparlivends,

Shipside outlels of Scupper pipes serving wosed’ comyart;
are fitled wilh swing-check valves 1o exclude sea waler in
wealler, S t

Suaitary pipeiines :E.;L,:_ Ralvanized pipe ynyg| be 2
3 grade of al leas! 0.05 (o E,..Sz,ou"c:".r_v..s.,-..
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of gravity are not Yot exactly known (1 the early project

stage. I{ the model doeg not accompliah the required specd
the deslygner has to alter the hull, Thia alteration, how-

ever, 18 posaible in tho carly project gtage only. If the

trial spead in ballage condition correaponds to the mode]

trial spead in ballast, (t can be dssumed  that scervice

. . M.vvﬁ
apaecd In loaded condition tag attalned, too.
service apeed of o ship {3 smaller than trial apeed Lecause
of:
- increase of Feslstance by wind more than Beaufort 2

-~ increase of resistance by scaway
.~ increase of fesistance by fouling on shell plating,

In general

v(él\l A 1'0“'chrv1ce (thig corresponds to a power

’ K margin of about 20 - 25%).

The propeller gy dusigned for 8%y ~++ 90) Of tho driving

Power, at 100w of rovolutions.

"id. Consumables ang tanks . .., R

There aro gome more 8paclial roquirements in ship dentgn:
Capacities of

T Cconsumablas
- Provis{ons

- ballast,
¢} consumadles are (depending on type cf éndlne plant, time for
— ehe round trip, numhar of crew members);

- fuel oij

- ' - - - "-HH“. ’ wus : —G
[Q] pume bmc * pae bae

4t

wfue! ofll

8¢ry

Jioa oo

last birackets for reserve:

- {uel rests {n tanks
= scaway

- wind
= walting time
L Aecardiag Lo owner's desirel). . ‘ 1=
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E 1““"“ s beak horsepower of the wain enging [ij
:{ i:"w * spedilic fuel oll consumption maln engine ['g/l(w-ll?
. :
r Lactal prowrer ol Aauxilliary vngines [KW?
ae. , -
1 bae Toupecifle fuel ofl consumption auxibiney cngines [(_;/Kw-h_?
| S z Dperating range [ 5-J
F
‘ sary T Speed [I:n_]
' P RW = 8. 736 PS5 (D).
]
' Hotoss |

Srectfic fuel ot vcongumptlon:

tar two-stioke enyines b = 205 ... 211 [g/?.h’-hj
e fou s roke engines with cylinder power more than 300 K
, b = 196 ... 209 [g/kw-n]

.

tar feil power: addition 5%
tar diesal fucl: reduction 5% t{dependent on heating value .
of diesel fuel)

ar 5¢ cai Lurbidiness

Starndazad virculation withcut furnace gas reheat
tivestomm: 64 ... 82 bar at 513 ... 538°C

b = 278 ... 286 [g/XW'n]

with furnace qgas roheat

Jivesteam: B0 ... 110 bar al 513 .., $23”c

vl vas turbines:

v omme s e b e

tanoline and Hight crude olls

L= 299 ... 312 {g/ku-n]

ppoevitie welght of heavy fuel ofl: Yl= 0.95 t/m']

—————

Required volume of storage tanks
w 3
Vuil ---X_ [.m '_I

...]2_.
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i
Al D rea Lo (he vo Lo
A tor double bottam tanks
P Mh o top tanks and decp tank s
z e thaermal UNpinibong, Lo, By Lyl Oy, -
Presel ol
used Tor guxi) lary enginces and for the matn ctngine during
vEluary Lracing,
Yo d (f" :;%:Sgéé_; wheuvy fucl oil
N - 4
et i . o e L8
HERTAN f{!t werb g ht }’.dlt.‘.'::(.‘l Q.85 L/m
W -
'\‘nluam.‘: “.'1 v | = 'T(LL‘:&-{ _(ulj]
. et Jdtesel
Ml s e fuc! ofly
Tl ication oy
tn aeveral ships have about 30 ... %0 lubrication ofl,
because othoiwise the tanks will get too small, (According
Lor omenie g ' denired),
T + . + v .
wluln'. " timie bm':: v addtton
Burv .
b=0.8 .., 1,2 [9/Kw hT diesei engine two sztroke
b= to2 .. e [9/KW-h] diesel engine four stroke
h o= 0,0y © [9/8%: 5] turbines and gearboxos )
. 3 W 2
: sprevlire woignt - = . . PP
. ST O Y Tyt -}luhr .90 /n ;v * ( )
S Presh water
T odrinking water 10 ... 20 kg/pers - day i
T owasihhing water 00 kg/pers - day without bathing room
. up Lo 200 kg/pers - day with Lativlng room
Toimviber food water 0.14 kg/Kw. ]y Plus first filling
b taoins ta Lhie tans volume: 5 ... 4y {or special coatinys
_ In case of fresh water
Fresh water tanks have Lo bLe Seporated from all other tanks
Loe vl [t‘lﬂ(}.l!ﬂ'..
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Section I5 - Special Rules for Tankers 154

3 For spaces for independent tanks on tankers 4.2.2 Where a cargo punp is used as bilge pump,
arding 10 A.1.2. b) the diameters of the main measures are to be taken, e.g. by fitting
branch bilge lines are calculated as follows: screw-down non-return valves, (o ensure that carge
T cannot enter the bilge system. Where the bilge tine
-— can be pressurized from the cargo system, an
- 1,68 - !/(B L -G A 0 25 () additional non-retum valve is to be fitted,

4.2.3  Means must be provided for pumping the
bilges whea special circumstances render the pump
L5 JR VT - (h v b I, + 25 [mw) . foom inaccessible. The aquipmen necessary for
this is to be capable of being opcrated from ou'side
the pump room or from the pump 1ooin casing
above the tank deck (freeboard deck).

[nuﬂ] Insidﬂ diamc[(u ﬂf rl]'din b“gc “ﬂc 4'3 Eauast Systcm i_n (i‘c cargo area
{mm]  Inside dizameter of branch bilge line 4.3.1  Means for ballasting cargo tanks cr perma-
Breadth of shi nent pallast tanks wiihin the Cargo area must be io-
fm] rea P . cated in the cargo arca and must be indcpendent of
[m]  Mouided depth of zhip piping systems forward and aft of the cofferdams. e
[m]  Total fength of cargo area 4.3.2  Ballast water pipes shall not pass through

cargo oil anks. Excmiptions for short length of pipe

(m] Length of:watertight compartmicnt may be approved by BKI on condition that the

(m]  Maximuip breadih of Cargo tanks following is complied with -
[m]  Maximum depth of cargo tanks a) Minimum wall thicknesses
{m]} Total lengfh of all cargo tanks upto DNSOmm - 6,3 mm
[m] Length of tanks in the walertight DN i00 mm 8,6 mm
compartment. DN 125 min 9.5 mm
city of each bilge pump is ic be calcuiated
8 to Section 11, N.3.1. At least two bilge DN 150 mm 11.0 mm
‘e 10 be provided. DN 200 mm and over 12,5 mm
Vhen separate bjlge pumps, e.g. ejectors b) Only completely welded Pipes or equivalent
ided for compartments with watertight are permitted
tme g pe
i the pump capacity is to be evaluated as .
n4.1.3 and is to be divided according the c) Where cargoes other than oil products are :_’ :
the individual compartments. For each carried, relaxation from these Rules may be X ;s
ent two bilge pump;s are to de fitted of a approved BKI. : ’
fnot less than 5 m’/h each. 4.3.3 Ballast tank sounding and air pipes routed i

) " through cargo oil tanks are subject to para. 4.3.2 i
aces for independent tanks are (o be pro- - analogously. o : P

sounding arrangements. :
a5t or cooling water lines are fitted in 5. Ventilation and gas-fr eeing

nd dent ta ilg e ilati
” g?eﬂ €n - nks bilge leve! alarms are 5.1 Veatilation of cargo and ballast pump

rooms in the cargo area

+3.1.1  Pump rooms are 1o be provided with -
-efficient meass of ventilation, These systems may

. . not be connected to the ventilation systems of other

€ pumping equipment is to be located in Spaces in the ship. . .

&a to serve the cargo pump rooms and
A cargo pump may also be used as a

e pumiping of cargo pamp rooms
cofferdams in the €argo area

5.1.2 Pump rooms are to be ventilated by

On.oil tankers used exclusively for the Mechanically driven fans of the extraction type,

flammable liquids with fiash points Fresh air is to be induced tato the pump room from ‘
"+ €aTgo pump rooms and cofferdams above. @ .
:cted to the engine room bilge system. The exhaust duct is to be so'installed that its suction a

opening is close to the bottom of the pump room,

) . EET RS
T T S - AU X > A [T EPTRLIT SRl Yo
v P b e e Eﬁﬁ it ?‘ P:"‘.“#j’{‘b‘;':";‘ﬂ ;"l! "
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Appendix to Section 2

A

Part C:

Approximate Calculation of the Starting Air
Supply

1. Starting air for installations with re-
versible englnes

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:

Jl- ;
I =ae %o'(;?bopuona*0,9)0V.0c
Cg .

where (13)

J [dm®] tota. capacity of the starting air
reccivers

- -’-

D [rln'm] cylinder bore

H  [mm] stroke

Vi [dm®] swept volume of one cylinder (in
the case of double-acting engines,
the swept volume of the upper
portion of the cylinder)

Pepern  [bar] meximum pcrmis§ible ) working

: pressure of the starting air recciver
z -} number of cylinders
P, {bar] mean effective working pressure in

cyiinder at rated power

The following values of "a” arc to be used:
- for two-stroke engines: a = 0,4714
- for four-stroke cngines: 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

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

c= 1, where P, =30 bar

0,0584
R e

c =

l -
where p, ... * 30 bar, if no pressure-reducing valve
is fitted.

¢ - [-] Euler's number (2,718....)

If a pressure-reducing valve is fitted, which reduces
the pressure p, ... 0 the starting pressure B, , then
the value of "c" shown in Fig. 2.14 is to be used.

The follo;ving values of n,, afe to be applied:

n,=0,06+n,+ 14 where n, < 1000

n,=025+n,-176 where n, > 1000

n, | [Rpm] =rated speed

Z. Starting nir for installations with uon
reversible engines

For each non-reversible main engine driving a con-

trollable pitch propeller or where starting without

torque resistance is possible the calculated starting

i

air supply may be reduced to 0,5 . J though not less '

_ than that needed for six start-up éperations.
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' L)
1.5.2 A collubimuion of a non-retum valve without
shut-off mechanism and a shut-off valve may be
recognized as equivalent with the Society's approval,

-

1.6 Pipe connections

1.6.1 To prevent the penetration of baliast and
seawater into the ship through the bilge system, two
means of reverse-flow protection are to be fitted in
the bilge connections, one of which is to be a screw-
down non-return valve,

One of such means of protection is to be fitted in
cach suction line,

1.6.2  For bilge connections outside machinery
spaces, a combination of a non-return valve without
shut-off and a remote-controlled shut-off valve may
be recognized as equivalent. .

1.6.3  The direct bilge suction and the emergency
injection need only havé one means of reverse-flow
protection as specified in 1.5.1.

1.6.4 Where a dircct seawater connection is
arranged for attached bilge pumps to protect them
against runaing dry, the bilge suction are also to be
fitted with two screw-down fon-retumn valves.

6.5 The discharge lines cf oilv water separators
re to be fitted with a non-retumn valve at the ship's
ide.

Calculation of pipe diameters

1 The calculated values according to formulae
1) to {6) are to be rounded up to the next higher
sminal diameter.”

2 Dry cargo and passenger ships
rr;ah.l:.bilge pipes .
T L6B e (B + HY s L +25 [mm]) 4

branoch bilge pipes

2,15 « (B « H) 7 + 25 [mm] () .

ere e , .
- [mm] calculated inside diameter of main Q ='575+10 - . {7
- . bilgepipe ... - . ' ‘ : "
[mm] calculated inside diameter of Where:
branch bilge pipe Q [m’h]  minimum capacity
[m] length ] of  ship between dy {mm] calculated inside diameter of main
peipeadiculars bilge pipe
bl SRR cnen e 'w—«‘f-"‘fMVM}M“'ﬂ‘M‘-“(hff&lw’ﬂ.‘%‘l PN SR RN M T, e, e

B (m] moulded breadth of ship

H [m] depth of ship to the bulkhead deck

! [m] length  of the watertight
compartment

2.3 Taakers

The diameter of the main bilge pipe in the cngine
rooms of tankers and bulk cargo/oil carriers is cal-
culated using the formula:

dy = 3,0« B *H) I +35 [mm] )
where:

A (m] total length of spaces between
cofferdam or pump-room bulkhead
and stem tube bulkhead

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

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

2.4 Migimum diameter

The inside diameter of main and branch bilge pipes
is not 1o be less than 50 mm. For ships under 25 m
length, the diameter may be reduced 1o 40 mm.

2.5 Mazrimum diameter

The diameter of the main bilge line calculated
according 10 2.2 a) need not exceed ND 200.

2.6 Deviations

Wiers in individual cascs forinula (5) requires a
greater bilge pipe diametes than that determined by
formula (4), a gieater pipe diameter than that
aecording to formula (4) 15 not nacessary.

3. Bilge pumps

31 Capacity of bilge py mps

Each bilge pump must be capable of delivering:

A A e *ﬂ
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3.2 4 Where centrifligal pumps are used for bilge
pumnping, they must be self-priming or connected (o
#n air extracting dsvice. -

3.3 One bilge pump with a smalier capacily 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 smatller bilge pump shall not be less
than 85 % of the calculated capacity.

3.4 Use of other puwps for bilge pumping

3.4.1  Ballast pumps, stand-by scawater cooling
pumps and general service pumps may also be used
as independent bilge pumps provided they are self-
priming and of the required rapacity according to
formula (7). =

3.4.2  In the event ofifailure of one of the required
bilge pumps, orie pump cach must be available for
fire fighting and bilge pumpirg,

3.4.3  Fueland oil pumps may not be connected (o _

the bilge system.

o
3.4.4 Bilge ejectors are acceptable 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
independent bilge pump.may be a permanently
installed manual bilge pump. The engine-driven
bilge pump may be coupled to the main propulsion
plant.’ . T

3.6 Nufnber of bilge pumps for passenger

ships -

At least three bilge pumps are to be provided. One
pump may be coupled to the maia propulsion plant.

- Where the criterion numeral is 30') or more, a

further bilge pump i to be provided.

4. Bilge pumping for various spaces

4.1 Machinery spaces

" Scc SOLAS 1974, Chapter 111, part-A, regulations 5
and 18

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

a) Through the bilge suction connected 1o the
main bilge system,

b) through onz direct suction connectzd to the
largest independent bilge pump and

c) through an emergency bilge suction
conncted to the cooling water pump of the
main propulsion plant or through another
suitable emergency bilge system.

4.1.2  If the ship's propulsicn rlant is located in
several spaces, x direct suction in accordance with
4.i.1 b) is 10 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.

The diameter of the direct suction may not ke less
than that of the main bilge pipe.

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 motor 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 line by means of a sérew-down
non-returm 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 pipe
which passes through a walertight bulkhead is to be
fitted with a self-closing valve.

4.2 Shaft tunnel

A bilge suctién is to be arranged at the after end of
the shaft tunncl. Where the shape of the bottom or

foade Ta, o R T RS N I B PRI, ) LN o o
o HERR e T it e R | 3 Gl daeanticor gy
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6.3.2 Bitpe lines

Valves and caitrof lines are () be located ag far ay
possible from the bottom and sides of the ship,

6.3.3  Ballas( pipes B
The requiremeits staged in 6.3 2 alsy apply here (o
the location of valves and conteo) lines,

Where remote controlled valvey are amanged inside
the ballast tanks, the valves should always be
located in the tank adjoining that 1o which they
relate,

6.3.4  Fuel pipes

Remote controfjed valves mounted op fuel tanks Jo-
caled above the double bottom must be capable of
being closed from outside the Conpartment in which
they are installed,

6.3.5 Cargo pipes

Where remote controlled valves are arranged inside
cargo tanks, valves should always be fitted the
tank adjoining that (o which they relae.

6.4 Contra} Slands

6.4.1  The control devices of femote controlied
valves are to pe arranged together iy one controj
stand.

6.4.2  The control devices are ¢ be clearly and
permanently identified and marked,

5.4.3 It must pe recognized ai thie control stand
weather the valves are oen or closed,

Inthe cags of bilge valves ang valves for changeable
tanks, the closed position i 1o be indicated by [jmq
Position indicators approved by the Society as wel]
as by visya| indicators at the control stand.

6.44 The conlrol devices of vaives for changeable
lanks are tg be interlocked t0 ensure that only the
valve relating to the tank concerned can be operated. -

Htings and Puipgy _ 116
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6.5 Power y nits

6.5.1  Power unigy are to be equipped wigh at least
two independent sets for supplying power for remole
controlled valyes

652 The CNCiRy required for the closing of
valves which arc not closed by SPring power is (o be
supplied by a pressure Accumulator,

6.5.3 Pncuma!ically Opetated valves can be sup-
plicd with air from the general vompressed air sys.
tem.

Where the quick-closing valves of fuel tanks are
closed Pocumatically, a Separate pressure accumulg.
tor is 1o be provided. This is to be of adequate ca-
pacity and is ta be located outside the engine room.
Filling of this accumulator by a direct connection to
the gencral compressed air system s allowed. A
non-retum valve s 1o pe artanged in the filling
connection of 1¢ Piessure accumulator,

The accumulaior js 1o be provided ¢ither with a pres-
sure control device with 5 visual and acoustic alarm
or with a hand-compressor as asecond filling appli-
ance, *

The hand-comprcssor is 10 be located outside the en-
gine room.

6.6 Aller iastallation on board, the entire system
is to be subjected to an Operational test,

7. Pumps

7.1 For materials ang construction requirements
the "Regulations for Construction and Testing of
Pumps® of BK{ are i be applieq,

7.2 or the Pumps iisted below, 4 pecformance
testis to be carried out in the Manufacturer's works
uader the Society's supervisiog .

Bilge Pumps/bilge ejectors
Ballast punmps

Sea cooling water pumps
Fresh cooling water pu}nps
Fire extingufshing pumps

Emergsncy fice cxtinguishs’ng pumps in-
cluding drive units

Condensate pumps

Boiler feedwater pumps

e,

" IRy 35 ¢ Vimir o 55
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drained to the shait twanel or machinery space, pro-
vided that the drain Gne is fitted with a sclf-closing
shuteflT valve at a clearly visible and casily
accessible position. The drain pipes shall have an
inside diameter of at least 40 mmn.

4.10  Cofferdams, pipe tuanels and void spaces

Colferdams, pipe tunncls and void spaces adjoining
the ship's shell are to be connected to the bilge sys-
tent. )

4.11 Chain lockers

Chain lockers are o be drained by means of
appropriale arrangements. They may not be drained
to the fore peak.

5. Additional Rulces for passenger vessels
5.1.1  The arrangement of bilge pipes

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

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

- below the horizontal level specified in
Rules for Hull Construction, Volume !,
Scction 291

is pennitied only if a non-return valve is fitted in the
compartment in which the corresponding bilge
suction is located.

=.1.2 Valve boxes and valves of the bilge system
are o be installed in such a wav that each
-compartment ¢an he emplied by at least one pump in
the event of ingress of waler.

Where parts of the biige arrungement (pump with
suction connections) are situates less than 0,2 B
frem the ship's sheli, damage to one pard of the
" arrangement must not resull in the rest of the bilge
arrangement being rendered inoperable,

5.1.3  Where only one common piping svsiem is
provided for alt purps, all the shutorr and
changeover valves necessary for bilge pumping
must be arranged for operating from above the

:_‘bu[khcad deck. Where an emergency bilge pumping
system is provided in addition to the main biige
system, this is to be independent of the latter wnd
must be so arranged as tw permit pumping of any
flooded compartment. 1a this case, only the shutofl

~and change over valves of the cmergency system
need be capable of beicg operated from above the
bulkhead deck.

5.1.4  ShutolTand change-over valves which st
be capable of being operated from above the
bulkhead deck should be clearty marked, aceessible
and {itted with a position indicatoe.

5.2 Bilge suctions

Bilge pumps in the machiery spaces must be pro-
vided with dircct bilge suction in these spaces, but
not more than two direct suction need be provided in
any onc spacc.

Bilge pumps located in other spaces are to have
direet suction to the space in which they are
instatled.

5.3 Arrangement of bilge putps

5.3.1  Bilge pumps must be installed in separate
watertight compartments which are (0 be so
arranged that they are unlikely 1o be simultancously
ftooded in the event of damage to the ship.

Ships with a length of 91.5 m or over or having a
criterion numeral of 30'} or more are 1o have at feast
one bilge punip available i emerpency cases. This
requirement is satisiied it

a) one of the required pumps is a submersible
cmeruency bilpe puntp cennected 1o its own
bilge system and powered from a source
Incated above the bulkhead deck or

bl the pumps and their sources of power are
distributed over the entire lengtit of the ship
or the buoyancy of which in damaged
condition is ascertained by caleulation for
each individaa! compantment or group of
CoIpartians. at lcast one pump being
availabte in an undaraaged compariment or

) bilge pumns are instalied zbove the bulk-
head deck

5.3.2 The bilge pumps specified in 3.6 and their
eneipy sources may nel be hovated forward of the
cotitnnon bulkhead

5.4 Passcager vessels for lumited range of

service -

The cange ol lge pamping tor passenger vessels
witle hnuted range of sorviee, ¢ o, navigation on
shallow water service, can be agreed with BKI.

Y S M AN 1953 Chapter -1, pars A, Regulation $ and
kX
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Additional Rules for tunkees
section 15, B.4.
Bilge testing

qlpe arrangements are 1o be tested under the
1\'s supervision.

Equipment for the Trestment and Stor-
age of Bilge Water and Fuel and il -
Residues?)

Qily waler sepurating equipment

Ships of 400 tons gross and above shall be
+ith an oily water separator or a filier plant for
aration of oilfwater mixtures.

Sttips of 10.000 tons gross and above shall
d. in addition to the equipmment required in
ph L1, with an oil discharge monutoring and
system or with a 15 ppm alarm svstem.

A sampling device is ¢ be arranged in the
¢ line of oily waier sepaating  equip-
tering systems. :

13y-pass lines are not permizied for oilywarer
ring equipment/filtering systems.

Yischarge of fuel and ol residucs

A sludge tank is to be provided. For the [t
mountings of sludge tanks, see Section i0,

- self-pritning pump is ic be provided for
<harge to reception facilitics. The capacity
1p shall be such that the sludge tank can Le
1 a reascnable time,

separate discharge line i3 1o be provided
Be of fuel and oil residues 1o reception fa-

nregard 19 the instaliation on ships of oily water
srators, filter pluws, o) collecting  tanks, oil
harge fines and 2 monitoring and cantrol systen or
Arm alarm device in the water ouglet ol aily warer
ralors, compliance is required with the provisions
lc.lmcmc:ional Conveation fer the Prevention of
ulion from Ships, 1973, {(MAKRPOLY and the
ol of 1978,

1 FA36 is 10 submitted for appreval,

2.4 Where incinerating phuits are used for fuel
and oil residues, compliance is required with Sex tion
9 and with the Regulations for the Desipn and eyt

" g of Waste Incinerating Plants on Seagomy Shaps

I Ballust Systems
I. Badlast lines
[.1 Arrangement of piping - pencral

LLL  Suction in ballast water tanks are 1o he S0
arranged that the tanks can be coplied despate
unfavorable conditions of trun and bist

LL2Z Ships having very wide double bottom tanks
are also to be provided with suction at the outer
sides of the tanks. Where e fenzth of the hallast
water tanks exceeds 30 m, the Socicn Ay redaire
suction to be provided in the forw an puit ot the
tanks,

1.2 Pipes passing through tanks

Rallast water pipes may not pass oo o s ng
water, feedwater, thennal o ar fube. Al el Ltk

1.3 Piping systems

L3 Where a tank is used alternately Tor hallast
water and fuel (change-over tank). the ~octjon 1 tns
tank is to be connected to the respective system by
three-way cocks with L-type plugs, cochs wal open
botiom er change-over piston valves These must be
arranged so thai there 15 00 conneetion Yetween the
ballast water and the fuet systems when the valve or
cock istin an interiediate pesiton. Change-over
pif\': coniections may be used mstead of the aove
mentioned valves, Fach change-over tank s 10 be

“individually conniecred (o jts respective svstem, For

remotely comtrolled valves see D.a.

L3.2 Where hailast waler tanks may be used ex-
ceptionally a3 dry cargo holds, such tanhs are alsolo
be conneeted to the bilge system The requiremeits
specified in N.4.5 are applicable.

1.3.3  Where, on cargo ships, pipehines are led
through: the collision bulkhead below the frechoard
deck, a shutoff valve is 1o be fined dizeethv i the
collision bulkhead inside the fore peith
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Section 14

Ruddcr and Manocuvring Arrangement

arc to be fitted above the dzpest boal v 3lcrimq A
prevent water from entorcy the sLe=ry gear
Manocuvring arrangement parunent and the lubrcar: Fom bens vashied ay
from the rudder camier If the wp of Ze rdder

cncral .

; - Each ship is to be provided with a manocu- 1s below the deepest waimme mo smane st i
b vrmg arangement which will guarantee suflicient boxes arc (v be provid=d
: manocuvring capability
. 3. Suze of rudder area
: Tre manccuvring arangement includes all
pan_-; {rosn the rudder and steering gear to the steering In ocder to achueve sufficer: vz
posmon necessary for steering the ship. the size of the movable s area 2 3w
, 10 be not less than otamed S0 e foilcwq
Rudder stock, rudder coupling, rudder bear- formula
ings and the rudder body are dealt with in this Section LT
The stezring gear is to comply with Volume 11 A« I TR (]
Scction 14
. ¢ - lactertorth: o o .

1.4 The steering gear comparmment shall be

readily aceessible and, as far as pracuzable, separated Ly genzisl

rom the machinery space. (See also Chapter 11, Reg - 0 for bue camiars and 1< havingh
2913 of SOLAS 74.) dv.placemen: of more thm, 70.000 !
Cuidance - b7 fortups and rawlars
. +
. = . [N FER
I Conceming the wse of non-magnetic material i the 2 factor fer the ruddzr £:pe A
I wheel house in way of a magnetic compass, the re- = 1 angencral J
H - - . A
I quircments af the national Admunistration con- : A
I3 2 £ - Ardore
3 cerned are 1o be observed, VY for semispace rudders T
_ ) o = 8§ for doubls rudgars fper rudder)
: .5 rerace-sirengthening sec Seclion 15 4 -
= (7 for high Wit ruddere
Z. Structural detils: ; : .
¢y = factor tor the rudde prefile
. 2.1 Effective means are 1o be provided feor sup = 1,0 for NACA profilss and piate ruddd
s portng the weight of the rudder body without ¢

= 1y} :" Ela N . el
cessive bezring pressure, c.g by a ruader carrier b forhuliow piofiles

attacked 1o the upper pari of the rudder stock. The
hull strscture in wa ay of the rudder earrier is 1o be
suitably strengthened. = 10 for rudders in the propeller jel _

¢y = [acror for the rugder arrangemant,

= 15 Tor rudders outside the propelld’ &

_; J .2 Suitable amangements are to ¢ provided (o "

L prevent the udder from lifting,

e ‘ \ ‘
R PR For semi-shade rudder 50% of the i:rujccwd are
i - Fhie nudder stack is to be carrizd through the the rudder horn mav be included int the rudded®

i Wll either eaclosed in o watertight trunk, or glands A.




Secton 14 o

S D e SRR AL
Materiais

For maieniads Tor rudder stock, pingles, coy-
belts cte. sec Rules for Material Volunie V.
sl material requiremients are 1o be abserved for
enotations ES3 and ES4 as well as for the arclic
. L salions Arc i- Arc 4
nc} waterline, L Inogencral mitenialg having 2 minimum
NG Bear con ool upper vicld powt R pp of less than 200
g washed Wy and a minimum tensile streagth of less than
he rudder truz} ;vhb’mm2 or mere than 900 N/md shail not be
parate stuliydy o rudder stocks, pintles, keys and boits, The
" frerments of this Scction are based on a material's
" jmum nominal upper yicld point Ry of 235
m?. If materai is used having a R ;, differing
) e 235 N/mm?2, the material factor K, is (o be
0g capabiliyf rrined as follows: )

recomumendy -
the followiy|& {332} " for R ;> 235 Nfimm?
R )
] €r 235
= —R: - for Ry, <235 Nfmm?

.= minimum. nomimal upper yield point of
malterial used in [N/mm?], R, is.not 1o be
taken greaier than 0,7 - R, or 430 N/mm?,
whichever s less. Ry = tensile strength of
the material uscd.

crs havingi
50.000 1o

! Before significant reductions in rudder stock

alel due to the 2pplication of steels with Ry

2eding 235 N/men? are granicd, the Socicty may

ate the cvaluation of the clastic rudder stock

cr) tions. Large deflsciions should be avoided in’
¥10 avoid excessive cdge oressures in way of
“ings,

- i‘ The permissible sirestes given in E.l, are

rudder sicable for ordinary hull structural stee!. When
4 iensile sicels are used, nigher values may be
o f - . . . .
which will be fixed in each individual ¢ase,
* Definitions
l,\
er jot fC; rudder force in [N} -
~ * rudder toique in i)
Zh AR -
id"“' » 2= total movabic zrea of the rudder i [
cr

For nozzle rudders, A s not to be taken less
than 1,35 times the projecied arca of the
nozzle;

3% "_ﬁ..’;tv g e

cker and P.1.uun-mm.£ Arranpornenl

e —————— I,

A arcs al arudder hon, i any, in 11112]

Prattion of tudder area lovated ahead of the
h
rudder stock aas i [m?)

b mean heght of rudder area in [mj
c mean breadth of rudder arca i [im) (sce Fig.
I4.1)

P

P ad
Ag
T
L"'—" LS —'1—’
X vxy
c= L b= A
2 c
Fig. 14.1
A = aspect ratio of rudder arca A,
A = bYa,

Vo = ahead speed of ship in tkn} as defined in
Scetion 1, H.5. if this speed is less than 10
kn, vq is 10 be taken as

Vmin = (Vg * 20)/3 [kn]

Vo = asiern speed of ship in [kn), if e astern
speed v, < 0,4 v or 6 kn, whichever is less,
delermination sfredder foree and torguc for
2stem condition 15 rot required. For greater
astens speeds special evainaiion of rudder
force and toique as a fur=tion of the nucder
angle may he required. If no limitations for
the rudder angle at ustem condition is stipu-
lated, the factor x, is not lo he taken less
than given in Table 14,5 for asterm candition.
L

k= material factor according o' Section 2,B.2,

B, Rudder Force and Torque

I. Rudder force and terque far normal rr:tcji-
ders

Il The' rudder force s 1o be determined dc-

*pagly
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Seetivn 14 - Rudder and Manoeuvring Atzangement

e ‘i:‘;r'ding to the fcllowing formula: a = 0,33 for ahcad condition

[32-A w2 X[ Ky Kyt K [N} @ = 0,66 for astein condition (general)
vg for ahcad condition - a = 0,75 for astern condition (hollow profilcs) gk b
| V, for astcrn condition For parts of a rudder behind a fixed structure sudh b

. dder horn:
cocllicicnt, depending on the aspect ratio A A rudder
: = for ahcad condition
(A +2)/3, where A need not be tnken greater * 0,25 for ahead con

than 2 a = 0,55 for astern condition.
coclficizny, depending on the type of the For high lif rudders a is to be specially considered,
rudder and the rudder profile according 1o not known, & = 0,4 may be used for the ahead cond;,
Table 14.1. tion
coclficiznt, depending on the location of the k, = balance factor as follows:
rudder k, = AfA
0,8 for rucders outside the propeller jet k, = 0,08 for unbalance d rudders
1.15 for rudders afl of the propeller nozzle (.= 0.1-cm] for ahcad condition.
1,0 clsewkere, including also rudders within
. the propeler jet 2 Rudder force and torque for rudder
- " x, = cocfTicient depending on the thrust cocfTi- blades withi cut-outs {semi-spade rudders)
. cient ¢
- 21 The total rudder force Cy is (o be caleulat
k= L0nomnzily = . ot .
I & according to | 1 The pressure distribution ovcrdnc
[n special cases for thrust cocfficients ¢, > 1,0 de- rudder arca, upon which the determination of nudder 3%
Ebf termination of x, zecording to the following formula torque and rudder blade strength is to be based, isto 28
o may be required: be derived as follows
(N
'} R
f«?’ g S Cplc) The rudder arca may be divided ito two reclangulf
6 ! Colc = 1.0) or trapesoidal parts with arcas A| and A, (see Fig
& 14 2).
;|
Y. Table 14, , :
,ff;” 'l The rescliung foree of cach part may be taken as:
{f;:: -
f.'-" / . .
' Profiles %2 Cir = G = [N
tvne of rudder A
- ahead astemn
T . . Az .
NACA-00 series | Crz ™ Ui N [
Uollinger peofiles A 1.4 . :
1 - = e . ¥
Hat side profiles L 14 22 (he resulting lorque of cacli pary may bl
‘ tahcn as :
hallew prcfiles 135 14 '
. L - - . (-)Ki = (‘It: T, [.\'l!l}
10 be f;gccigily Ops+ Cusets ]
e higl: 1ift rudders i 7 considerca,
net ) if not hnown: . r Lt b ) “fin}
‘ — 1 i _L_ i _ r €yt -w i fin]
L.z - The rudder torque is to be determined by the ke ArA
followuey formsula - Ay ia
0O, = . ,
b = Cpor [Nm) Ayp dgp sechig 142
r . c{.(—l\t,) In‘} (.l At‘h.




4 DIt - AJA’J
ko o mean heiphts of the partal cudder aer
ofiles .. Agand Aj (see Fig 14.2)

The total rudder torque is to be determined
. ding to the following (onmalac:
dides FE8
ders) e = Qri +Qrz INmj or -
lated 3-,'l - = Gt N 2mie  (Nm].
g:!‘ = %’Ll(c,'Al+c2-A2) - {m]
‘f’l, * for ahead candition
Py
R e .
"R greaicr value is (o bu taken.
Al
i

Scantlings of the Rudder Stock

Rudder stock diameter
- The diameter of the rudder stock for transmit-
> e lorsional mement is not {u be less than:

e N F

T L 3 -
',- 4.2 Yk, ) [mm] -

FrsceB 1 2andB22.23,

:." related torsional strees is:
68
sy o+ 22 2
g K [N/mm?)
W ecAd),
P . _ X - %
£ The diaincter of e fudder stock determined
» SINg 10 11 is decisive {or the stecring pear, the
B and tic locking device,
. I

arﬂ case of mechanical steering gear the dia-
"X i the rudder stock in its upper part which is
ended for transmission of the torsional mo-

B

Svehion bt . l\'lln‘!t‘la'i bl It

s v A HE IR

ment fiom the auxdiey sweerig Leat may be 09 D,.
the dength of the edpe of the gquadiangle for the
ausabiary tller must nat be less than 0,77 D, and the
herght not less than 0,8 1),

1.4 The rudder stock 15 1o be secured apainst
avial shding The degree of the peentussible axial
clearance depends on the coastiuction of the steering
cagine and on the beatu.y

LR Strengthemng of rudder stock

2.1 I the rudder 15 so arranged that additional
bending stresses occur in the rudder stock, the stock
diameter has o be suitably increased. The increased
drameter is, where applicable, decisive for the
scantlings of the coupling

For the increased rudder stock diameter the equivalent
stress of bending and wrsion 1s not 1o exceed the
fullowing value:

<3¢ A, [NAum?]

Bending stress-
10.2-M,
3
D,
M, = bending moment at the neck bearing in [Nm]

[N/nun?]

Torsional stress:

5.1-
T = —~—-—-§2—R [N/nun?]
Dl
Dy = increased rudder stock diamster in [em]

The increased rudder stock diamater may be deter-
mined by the following formula;

& Iz
DI=D|\I+;—?§EJ . .

Qr seeB.l2and B.2.2-2.3
D, _see L1

Guidance

Where a double-piston s:cerin 8 gear s fitted, addi-
tanal bending moments mas'be transmited from the
steering gear into the rudder stock. hese additional -
bending moments are 1o be taken into account for
determining the rudder stock diamerer

-,




. Scction 18

Equipmen

A. General

I The equipment of anchiers. chain cable,
wires and ropes is 1o be determmed from 1able ir2
in accordance with tic cquipment numeral Z.

Guidance

L The unchoring equipment requived by this
Section is intended of lemiporary mooring of a vessel
within a harbour or skcliered area when the vessel
is awaiting berth, tide, etc.

2. . The eguipment is, therefore, not designed 1o
huld a ship off filiy cxposed coasis 1n rough weather
or to stop a ship which is maoving or drifting. r ths
condition the loads on the anchoring equipnien:
Increase to such a degree that its componenis may
be damaged or lost owing to the high energy forces
&enerated, particulariy-in large ships.

3. The anchoring eyuipment required by this
Seeiion is designed 1o hald a ship in good holding
yround in conditions such as (g at dragging of the
inchor. In poor holdin & ground the holding power

f the anchors will be sigaificantly reduced.

The equipment numeral Jormula for an.
haring equipment required under this Section is
ased on an assumed current speed of 2.5 m/sec,
ind speed of 25 misec and a scope of chain cable
tween 6 and 10, the scope bdeing the ratio between
18th of chain paid our ard water depih,

It is assumed that under normal ci, ciime
nces a ship-will use only one bow anchor and
vn cable at atime,

Every ship is 1o be equipped with at Icast one
hor windlass,

wdlass and chain stopper, if fitted, arc 1o comply
+ Volume 11, Section 14, D.

Section [§ . l'l et

32
z [

p = nwosk

havin

. mer le

v« eflest

K 1oebiryg

: : . R N

bor the substructures of windiasses and chaj sloy !
J<*s, sce Scction 10, B S = frec "
Wath
For the Tocation of windlus ses on tankers, sec Sectp fr A ™ arca
T1AY ‘ SupCrs
' .~ Breat

"

3. For ships having the na3viestion nou'qZ' ¥ion \"fflclf
“LY (Smali Coastug Service) affived 1o their diy v—"'\t:;" height

acter of classification, the cquipment may Le g L4%=, sum ¢

. b
teinuned as for ot al range lower than requy - Fes: ,,ECCE"]
11 accordance wath the equipment numeral Z » Bavia,

. +* sheer,
. - BB G
4 When deternining the cquipment for shiy g -5 :;cr,

. . Lo ol 1) g = iC U

having the navigation notation T (Shallow Wi p- 9" - F
. Where

Serviee) atfived o ther chasacter of classification, t

. ) . i deek.
provisions of Scction 30, £ are 10 be observed,

S When determinimy the cquipruent for luy
Suction 27, G. is 10 be observed

When determining the cquipment for fishing vessek »
Section 28, D.8. is 1o be obscrved, ;
When determining the cquipment of -barges sl ot

pontoons, Scction 31, G. is 1o be observed. - o5 s

-
6. Ships build under survey of BKI and “ﬁ'd R hiras
are 10 have the mark stated in their Certificate andu § 2
the Register Book must be cquipped with anchors @d '
chain cables complying with the Rules for Materials
and having been tested on approved machines in &%
presence of Surveyor, ' =

7. For snips having three or morce propCl]“‘;'
reduction of the weight of the bower anchors Z‘-Eﬂl_k :
chawm cables may be considered,

B. Equipment numeral :
The cquipmeat numeral s 1o be calculated asf..
lows:

bt ol
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mouldzd displacement in fton] (in sea water
having a density of 1,025 /m?) 1o the sum-
mer toad walerline

effective height from the summer load wa-
terline to the top of the uppermost house

fb + }: h

frecboard in [m), from the summer load
watceline amidships

arca in {mz}_ in profile view of the hull,
superstructures and houses, having a breadth
greater then B/, above the summer load
waterline within the length L and up to the
heiglet 2

sum of height in [m) of superstructures and
deckheuses, on the centreling of each tier
having a breadth greater than B/4, Deck
sheer, iTany, 15 to be ignored. For the lowest
ticr, "a" is to be measurcd at centreline from
the upper deck or from a notional deck line
where tiere is Jocal discontinuity in the upper
deck.

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

Sereens of bulvwarks 1,5 m or more in height are to be
regarded as parts of houses when determining h and
A, ¢.g. the arca shown in Fig. 18.1as A isto be
ucluded in A. The height of the hatch coamings and
hat of any deck cargo, such us containers, may be
disregarded when determining h and A,

Anchors

Two af the rule bower anchors are to be

Section I - Fguapement

connected 1o thew chan cables and positoned on
board ready for use. Where in column 3 ol table 18.2
tiree bower anchors are required the third anchor is
intended as a spare bower anchor, Installation of the
spare bower anchor on board is not required. Upon
agreement by the owner the sparc anchor may even be

dispensed with,
Guidance

National regulations concerntng the proviston of a
spare anchor may need (o be observed.

Z. Anchors must be of approved design. The
mass of the heads of patent (ordinary stockless) an-
chors, including puns and fittings, is nol to be less
than 60 pereent of the total mass of the anchor.

3. For stock anchors, the total mass of the an-
chor, including the stock, shall comply with the values
in Table 18.2. The mass of the stock shall be 20
percent of this total mass.

4, The mass of cach individual bower anchor
may vary by up o 7 per cent ‘above or below the
required individual mass provided that tivc total mass
of all the bower anchors is not less than the sum of the
required individual masscs. :

5. Where snecial anchors approved as “High
Holding Power Anchors” arc uscd. the anchor mass
may be 73 per cent of the anchor mass as per Table
8.2, .

“High Holding Power Anchors" arc anchors which are
suitable for ship's use at any time and which do not
require prioy adjusimest or special placement 6 the
sea ped.

For approval as 2 “High Holding Power Anchor”,
satisfactory tests are to be made on various types of
bottom and the anchor is to have a holding power at
I~ast twice that of a patent anchor {“Admiralty Stan-
dard Stockless™) of the same mass. The weights of
anchiors 1o be tested should be representative of the
full range of sizes intended to be manufactured. The
lests are 10 be carried out on at least two sizes of
anchors in association with the chain cables ap-
propriate to the weight The anchers to be iested and
the standard stockless anchors should be of approx.
the same niass .

The chain fength used in the tests should be approx.
G 1o 10 tunes the depth of water, '




