N7

For more notes visit marineredition.com
enPT SAYEED e T

Smart Marinerl:’dition . et e v

fTanw caxwo:hm S | o
. 00 negd, demstfé/ for _Knowvg -fhe VW i T

e bez, Qonsity= oSy,
. - we get vowme of -the Pdﬁ“%_,‘a‘"bupﬁ&y

-mnk cdﬂbrcmon H{oble
MW’ i el with vespeck ot 1 '_'{'_%_ﬁ‘_’_“!’_‘f’,"i.__'?j{’?i,% B

e ————

< p——————

0, wgﬂms volume x densi+y : RS B LB SRS,
TR T T A S
Temp. ¥ 3 weght<= = vome ¥ X dersi) o 5 e

e Unit of weight \ | B Ry
§ metric Ton , Long Tors , Short TOU —
» ASTM Tobte 56 — provides for wnwg—ﬁ@q weight in vaccum o we:gwt M aI'r' _—

o Ullage yppott :- « TONK No. -

v . Observed ulpge — from VT tope

 Corested uloge - @ USt correehon from stabidy booktet z_~

..~ Tomperature - {v0m U »
i i 'TofafZE'ervéd«vowmeocTov}- intluding free waser -

&rw:awlu- votume -

705S Observed y, - 48P only pil after deduckng of frie

. Persiy (@B ot 15°¢ - 09155 ety Sgerg L Jorp s
&-CDPJTS:‘% cowedion fadtor = 0:0006 pev ‘c (‘M—U, —
ousily ot 3¢ wowd be = 0‘9”3 (temperoture Y, densrty J,} "
Ui TV " "o DINE s RE ) R iy Wy v
7 e
" v 34'c i v = 090/ " ” ", w
7 SN —
" v as'c f" t- = 09095 [ M. i R i
/ Dayey /. b ——
L " nowe v vz 0985 (ferpeode b, degsigg 2)
! - sl
B P ——
. V i il
' VCF (vowme correction factoy) 84) p
+ [ borel = 0159 m> ‘ 2y
. S » S
_tm® 629 panw i 5
* APT - Amencan ptvoleumn nstude S s W
» H — ) —m s
_____@é_'_TM - Gmejcan sociedy .,6( -fe)ﬁiimd mofenals - TN ~—
4 : 24 3 ]

Y ST e



D)

Smart Mariner Edition

S —
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-\; 54.(& - peht“!cum p\od.ctcr _____
ol - 6(a) <+ cmde Grl paodt _g__ma:_;,fab!c_Ja avres , TeMP- °F
PP {NGC b) = pefrofeum product

: ! I 6
et s  osr  owr  gae - DsYEDo 4
o 325 0-9s# 0984  098R 09843
= 340 _6-982% o0 9828 0-989 [ﬁasol
- 3s'S p.9813 o981y  0-935 . 09806

o T \ \ W 0
- ‘H’ 34°c ( mean W of Ahvee Le,uep 0 +onk) & at Myf;f at 15°C is 0-81€,
- wWe have $00m3 vowme of oil N 4anK-
3 S0, vowme coveaien fatfor s & 9830

! z

" = SD0X0-93830= Y9I Sm

. So , final volume in uiege yeport ot 5% 70002 —
T densiy in @ir & in veceum S
T " Pensily in air = Qensity in vacuum — 0000
e @5“"0 v@“sﬂc . Fit G
i We call s as O weight coviedion faeto? (WCH):
— e« Exomple :- ‘ |
- 10, @Y= ¢ 816 - 0-001)

- Pensitgy 10, 007 = 0816 - 0°0
B Ov Biny - 08149
¥ Uke, SV = [3993-199
“ W = 0-85149
5 weight (M7) inaw = N403-01F mt

’L__' vouvne & tempervature (0NVEYSION

“ L U6 parrels L cubic meter
Ki 1 US bawels = 62898 X pubic mefer
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f Jeg F = 180X JegC + 32
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ok ¢ bem,q filled -fhfocgph @ pipe of diameter 200mm: Caloadodt

= —_—

. oY how muck (onger Hhe fonk  volve: Shoum be. teﬂ‘opm DT

) Obtom an uuo_94, of B800mm. ; TP N

e Avesoge vole of {10 thvoigw pipe is I ¥5mfsee . S
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Rate of flow -through pipe IS 2;_*_155&@_*_‘_ L
~— -‘——J“"q_ - ‘
Ll = 22, 0:]X 01 X F5
_— ?—I‘
R = . 055 m>/cec
i Sl 4ore 4ok per second,/ 60 m> showd %m_

Wmredeng Sincey 0-0ssm> ol en

i = - 90909 secwn
oD (TRt @RI time €0/ oss = ‘_QQQ__gg,,P_SGw ds
= I8 Min 10-9 sewnds.

e 47

—

\ﬂ—éw@z- A box shoped tonkek hos L= 20m, B=ISm £ D=10m js beng
i loaded Hwough O. pipe of diameter 300m™ ond length 5KM |
2 pevcent of he vowme of the tank 1540 be Left for expansion-
- Calcwlote of whot wloge the pumping hos 10 b€ stoppeds in order
H0 accomodode all +he oil in he pipe Une- . -
T Cargo temp. s 97 L +he RD of the oil 15 0-8535t/m3@ 15°c,
k and Change in densify s (@ 0-0006/degc.
g0~ . Yolume of tanK = 20X1SX10 = 3000 m3.

+ Ppipe dia= 300mMM = 0-3m
B pipe vadius= % = 03 - 0u5m
Pipe length = s km = 5000m
volume of pipetine = A2

o = f—;xo-asxa'lsx:;ooo = 2353-5Hm?
o ‘Mass of ol that can actomodote in4he pipelne
: 1°C = 0-0006
o = VoI X densiy 12°c = 0-007L
= 2353 SHXD-8463 Temp 1, densHy &
= ' ©.8535-0-00%"
o = 099 -22% t :8a-aqsz (A
« 2:f of vol- of tankK= soooxr}o = 60 M> 40 be (eft for expansion
y .
Vouwme of oil fo lood = 3000~ 60 = 2940m>
' Mass of ol fo wad = vol-x density
r—
= 2940 X 0-8463
T - 2488122 ¢
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o ﬁ--._'f‘_"_aﬁs ‘?f oit_at w!vgy__waam,g nas o stop e ———
= MsS of oit o Load - Mass of oit +hat can accomedate in PIPE)‘W
= 2488122 -299.227

= 2188-89s5t

; Mass = vol- X density
2188 895 =(20X15X k)X 0-8463 -
2586-429 = 20xI5Xh e
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At h = 862em Sounding , we howe 1o stop o adsng-
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o A minimum ullage of 02m IS regw‘redz at auLAfimes - (£ e moximun
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& wiloge at Wod port ! Lhot is_4he_vatio of emply 79 filled space.
in Yo tark at od port? (wipg ASTM TONQ)
o v
0" || 1nformation_provided. )
" Dimension_of the tonk base - gmx 8m X 10m
Heignt of tonk @ 12m
R v
o 0l of density <+ 0°8%2 of 1s°C
‘ v
a Minimum uL%qe TEc?wred, S 0-2m ,
2 Maximum temperature e;gpeded/ .:wn'fi; he Vag/%y& D 42C
- : ' -
o To _find.
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— - ___‘_Jé_zz bose x Iqe;gM X p'ﬂSrn (e/zﬂ 12-0°2 = 1I-8m o
'l ‘ ettt et . g
2 h e in x 2 24S) % It —
Cot ) X It 8 - —
= 368-yss m? | e
volume at mox™ Sounding = 368455 m3 o
@OV @ 42°c - 369-yss m?
0 ) Page-25 of Tabk 54, T
VCF @ 42¢C = 09793 d%/elSr‘;l oﬁwa/mzafb‘t obs. temp- 42/c] T
% (voss standod volume, sV = (A0VE@ 45°c X VCFE. 42°C
' = 368'YsS X 0:9793 '
S g

n& 360 828 rn3

this is mwr" Vocume of cm' o whith we can (sod —
Which 1oif] Mot even {vauute me af 42°C durng VY | o

Sinw T vequire 40 finds wlage at Wod povt L+emp o& Wod port ic 20

page 24 ,Jable 54
80, VeF @ 20°c = o 996! eigfg,o.gmt/nﬂafrs ¢, 0bs {fﬁtp‘:qb) !
SV = oV @ 20°c xver @ w'e .

360- 828 = (NOV (@ W'c X 0-996!

nov@1’c = 362-241 m3

(goy) vowne - ( Lxbasexbeigit) x prism tengin "

o362 24) = Z_—,’;XIOXG-JA/S) X soundjng

362 241 = 3( 225 % Souding

__ Sounding - ke 2‘%,_ 225

— e
= 11-60Im N
Vlloge 2 (2-11-601 = 0:399m |
Rodin of- empty +o filled. space 0:399 :11-60] 4 ‘_l\ C

$ - A 3 3
I B S R R

1 A tonk of LPJW BzmxI§mXINSM  coptains water 4o o souading 0L+

0 cms - crude 0il of Mtg 0-8350 at IS /n vacuum _wa o

in +ank ot I5°C, amo 3/- Qf on w@_@ﬂdjﬁgﬂ' ;[grex ngion ,J\_ﬁ_bN

thioughout the (Ggege-f maximun. fenperate during voyage is 3% 4
@ﬁndJWatwad/mrf s

OThe guaityy of The cago woded
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“‘l“’ 3 5°mn Totol +onk soundmﬁ cyesm
W wmr _’"-)L,[\.C/\,,
2027 Uam Empty space for wadnw 14m

3
Yol pf #onk_auailable for (oading: 32X IBX I Y= 6566y m?

3 of 0i] 40 be. loft for exponion- . 65864x3 = () 196-99> m*

——_____v -
6S66-4 = 1103V
S
v = £375-146m>3
R —— o even : 3
——_y "gﬁxmgffnmwaﬁf e tqge = 63751/,
————— L —
v *o = 6375 146 m3
‘ VGF @ 3¢°C = 0-9843 Jor s —0 -3 350 3 g 15°,0bs erp-3'C)
o (0ss standard yolume, (1S = DV @ 34° X VCF@34%
can taad = = 63%5:196X 0-9843
2t durag vogae X & 5 : ”
d port ic 20% 242V 056 m

c) j

$iNce, 1 vequive 4o find ullnge, ot Load port & temp at ood: Pt is 25
VCF@ 3% = 09917 ’

SV = oV @ 385°%C X VCF @ 5°C

6275 056 = (OV @ 257C X 0-9917

LovV@ 25°C = 632%:5%5 MP= .

()

volume. of o1l + violeme OQF. wotey = AxbXh

632755 + (zzxts;wd) £ 32X18%h

63275675+ 5%.6 .= 82XI8% h

6385-1%5 = 32x|8*h

et = 115085

UNage 1S -11-085 = 0415,

Qbumq of carpo Waded = WSV densrl;y o{—oﬂaf IS°C in AIY

Density in aiv = iDens'Hg in vagewn —0-001)

“ErsT '@150
= 0-83%0 - 0001

Quantity of @orgoiclwad = 6275 056X 0:8339
v " L5+ 6232-F69 t;_

S % ; €AY . A
2%w ? 200 gy~ 3t oyttt
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H rectan,qu ﬂmx 35X2r)(lb Is —Iv be wadeot wrm crudb dtl at ¥ ":

P

temperature of 25°C - It is desived 4o leave 37 of +ank volume for exmmfmf ‘

Caleutate the: quontty of oit loaded and fina wage 0 Wk POt f

uioge pont is sm above deck - AlSO Calcitate wiage when ﬂmau:‘*"“’

Cos":-

7ise) 40 +4 C(densd)f of oil 0-3435)7

-

P TotaL vol™ of tonk

s B 2l X5 nN¥+60 m3

A\l

3] 40 b left for expansion: 11760X2 = ()3s28m° -

W

Volume. of oil we can load = 11 407 2m3 -
tiov @ 25°C - l14p%F. 2m®

VeF @ 25°c 1 09919 (density = 0-8Y475)

OSV = tov @ 15% x ver @ 5%

= U407.2 X 0-9919
= 11314 802 m?3

Quantity of oil looded = (SVX densify of oil atis'c in'aire

QW)SHH ff) M ‘:Def)srfa in \ggccum - 0-001) q .

0- §43s-0-00U

\\

W\

0846+ t/m?

Ruarty of oil looded = 1314802 X 0- 8469
v

= 957848t .

N

Ullage od

(i) volume' = aren. x Sounding

1l

port

140% 2 = (3SX2)X Sounding VLey

Souncling = IS~ S2m !

vilege. > 16-1582= 0.48m

FnaL wikage if Wiage point is 1m0 above deck Z1+0:48 = 1 480m
3

Unage o

SV =" OV:@ 44°c X VCR @ #4°¢ . .

44Cc

; J L"\ 59 %9
219802 = Gipv @ 44° X0:9F6F G5

GOV@ 4+ > 1158Y- 24 m> - |

o el
(m CCJ VOlume = areax Souading :

158472 = (35X ™) xSpuadiog |+ . R

Sowding = 15/F62m =

Ulloge = [6-15F62 = 228 e e

Finol ultege if wlage point is |m above deck= |+0-238

=/-238m
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Previmu Year poper Solution
‘m’”(e’ Co.Lc.uw.-horb )

Tm‘m Vo) of tofu< 2:xrexre = 53% m3

Apr22 O — —
2 of volo be lt‘f{'f‘“ 537K 2 = (107-52m° _'
""" ,ff;f:.;;“;ZT Volume afo:{we con waaL- 526848 m3 -
1 simjjUaTi' Note:- e wh) lond onsidenng 4o’ , bez jn s0yoge e u' get 4o'c
J oV @ 49°C = 5%8.y8m® -
J“f,j',;?,‘mf vCF @ 4p°c = 0 9785 o H—_A
., uovU,Tgﬁg WSV Gov @ 40°C X VCF @ 40° - )
: = 5268-Y8X 09745 -
= 555908 m3 -
@Ma_gg of oil loaded = ¢1Sv X density of oil at 15°C in aiv -
:Dens;saén ay ,fpg}jq;%%)/n VaLuum _ o oo g
- 0-820- b-0D(! =
= 0-8189
RQuontity of oil laded = 5155.208 K0-8/89 -

\

Y221-¢ t

® ulage at lbad port

Note:- M od pavt, it 1S 24%

we are loading n 1aKing int0 atcount 40'c, so current uttay

wih be ftess

hence wWE moke - calculation b

'fCU’r'f‘,n 24°%
=

G718V = OV @ 24°c X VCF @ 24°¢

5155:208 = (nov @ 24°C X 0- 9923

CGiov @ 24°c = 5195-211 m?
@2?':. \/Dfume = areax spunding
5195-211 = (2X16) X Soanding T
aouodrrtg =~ 5195.2)
21 X16
e —
sounding = 15462 m
L o ————
N Ulmé;c - 6 -15-462 = 538 m
ANOL_uwpge f uoage point is 08m avove deck e
=08 +0 538 ___‘_‘"'
A3m]
Rb22,Q || o)1 is in Poge-53/ 54 1
A 20118 ’ e
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TomL vOl- of —mmc 3ox|8xw (0,8oom3

(o minimum wwage of 3Sm iS40 be. maintgined duvng the vOy. Wmfﬂm?ﬂﬁ)

VDlume of oL we can ad = 20X18X (20-%-5)

- 8,910 m?

Ciov @ 3F ¢ = 8910 m>

[0-g250) ycF @ 3Fc = 0:9813

tev = oV @ 3FC x VCF @ 37C

= 8910X b- 9813

- 87 t’/3-3\33 m3

@ Mass of oil loaded =

UJSVK dMSn‘g of ol ot I5%Cin @y

Qen rfy {2 e densiy 1 thccu{i& -rDiDDlL

lsa _-’ (@ |5°c
) F iz pgesD DQQII.}_;_,., 0
RS 07928950 Y (i
Kuontity Dfotb wawt 873 383%.0-8939 ,
\_ ot 4203 6?3‘t’ Louia
@ U”Oﬂe ot mad/ por-t»‘) i2;y = Lo¥ ,\ A

ISV Gov @ 26%E X VCR@ 26°C

g743-383 = ¢rov @ 26°C X 0-990F

Crov @ 26% =i 88254 60.m2

(8% ) volume = areax Sowding.

8825460 = (30K 13) X SO

sound}ng z 16343 M

Utlage = °26 2 16'343 /= [345%™

© viage, M: temp. unexpedmw yised 40 4L =

“tgsvie oV @ tls°c X VCF @ 45°C

RFYB-383= C:;Dv@ 4o X 10-9FYS o0

oErigiov @ ws’e = 8972133 m?

[‘8'3 c}V’Dlume = eveay SDwchr}g

8972173 = (30X18) xsounwn{’

souﬂobng = |6.-61Sm

Ullage = 20— 16615 = 3.385m)
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_ %2 @ | volume Dfieﬁqrje 23x)3 6X )b = 658! 8 _7 e
5 S Volume of oil (oaded =: 658 68X 8¢ 5 ﬁ_:"’”—’
' = 5528 611 ol m’”*"”

Gov @ 19°c - 5528 61) m? —_

o [o-e657)veF @ 19°c = 09969 R
— GSv = Gov @19% x veF@ (9% m———
= 55286/t X 0999 e

; = 5511-y32.m3. —

_[ Quontify of oil loaded = csv x dms:-ga,tow o# (S in A -

; DenzHy 0 & . 000} _

| = 0.8657- 0-001 —_—

= 5-8646 —_

Ruondity of ol loaded = yF65.99 + %

Buardity of oil deliverd = 1876 450t A

Quonfify of oiL ROB - 2898769+ o

Now find tsv_at ua, ' ' I

Quonttly  of ol = vy LEy et e

2838 F69 = LSV X 0-86Y6 s

CsVi = 334) 162 m> —_—

@ vlloge ot 9°c - —

SV = OV B 9°C X veF@ 9°c (08657 TS

3341162 = WOV @ 9°c X I-00Yb —

. Qov @9° = 8325.863 m? T
8% )volume = aveox Souading T

- 13395-863= (23X19-§) X Souading T
Sounding = F-3#8m —

Ullage = I4°6=7F3%8 = 7.200m T —

~ FinoL w,wﬂb if Udnge port IS 12T m above -he ta :\\~
- =231 F1.930 —__‘_"*x‘_
N = 18:490m] e
d ; \-‘__

o — .
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CSVz oV @ 47’C KVCF @ y7C

3341-162 = Cov @ YFC X 0-9753

Cov @ Y#'c= 3425 779 m3

(87 ) vowme = aveax souading

2425F79 = (23X19-6) X Sourding

Sounding = F-599

Ullage > 146 — #-S99 = F.000m

Final wdge if uu% port js I:2% m Qbove toNk

= F00041.97

e e [ W—

” FZ’”’J

Apr 2’/@ | Kuantity “of oil (oodel = Gsv X densiy ofoil ak IS in aj¢
I% '! _in_as _ In yaccem ]

_-S:P Y | &ms‘“y@‘;.s,c . Oensﬁaaso - 0-00/ P
’ "= 0-900- 0-00I) . e
E = 0-8989
| 400 = qsv X 0-8989
| GSV = Yyy- 938 m> i

g I S e

@ Uloge at load porti 1

GQSVIES 'Cpv @ 28% x ver @ 18°C (0 900

Y4Y-988 <, Qov:@.28C X 0:9905

Gov @ 28°c 1= 4y9-256 m*

(%18 B V'waf‘{ argg,xswndmgr

| 4Y9.257 = (3 1916x yxY) X .sow:wfzg
Seay soanmq Y4Y9.256

B 1R YXY

Sowj‘do"fy = §-938m

Ulloge= 10-8 938~ [1: 06am]

@uu,%,f temp. se ot 38°c 21

SV = GO @ 38°C X VLR @ 38%

4qy-988 = (v @ 38°C X 01,9832

Gov @ 38°c 2452692 m3 . |

i
| S
L 2

e



C%oaao)\folwne _o:rea,)é—s;wl@zg_f e ol
Y52- 592 = (3:1416X4xy) X 50u1ding -
sounding = 452 592 rper e
31416 KWC_‘; i
Sounding = 9-004 . ——
Lllag e = (0-9-00Y =(0-996 m, —
v . ‘_________..--
nev20 @) *  volume pt 10U = 9000:m? W
Height of t0aK = [0m J—
‘Aved.  of +ont: 2002 = 900 m” JP—
. 91"’5"'}! of oit at 20 = o087 —
deny'fy covietion fo(40Y = 0.0006 per"c, I
9’@25:‘5{ of oib ot 15°¢ =9 i(-fe;vzp ¢, thenvol ¥k dewiy ) ————
= o-8?+(o-dooeﬂ57 —
- 0873 —
volume of oit we canload = 900X (10-0- 29 ra —_—
r;~.1880zm_>3__d_ﬁ_,_vv e S
aov @ 49°c = ggp2m* .. dousHe -
(0872) WCF @ 4c = 097938 or 0379 [ —
usvz V@ 42°c X VeF @ 4% —
SV <. 88020 D-9F938 ¢ ) ;-—____
osv - 8620.503 m3, R T
var ' NI RS i __—.—‘-.___._____
@ Uloge on comple:hOl‘L of wawun,q at oo pot i
; (svz ovV@®rgle x ch@lffc J‘-@ﬂ_‘
(| 8620-S03 = (WOvVE@ 18°c x0-9977, - J\_
] (ov @18°c = 86Yo- 896 m* Trde—"
] ( 2&' ,rc) volume = _avea X somdm,q ol . _:“"‘““*“
] " 8640-3%.5 900 K Sounding T e,
N | soumging - §-6m i jﬂ_f‘\
< 10 -9 6 SR '
vilage = ! Ejﬂ .

ST ... i —
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_\\_‘\‘T'""r e et e et et e e e e e B S A R T 9000
—_—— \{*" - -y 2/
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] | Volume of cargo twoded : 25x20X(18- 085) UMD&C Li00
o / ———
—_— T : = 26X 20X(F:(S ullage = 085
1 - §575m>

Grov @ 35tz 8575 m>

[0 7850) VcF @ 35°c= 0-9809

Csv = oV @ 3% X VCF @ 35°c

Qsv = §57s¥X 0-9809

LGSV = 8Yi1l.218 m?

I Quafl’*f‘b of oil Y0aded in tork="!

i+ GSVX Ae;w? of ot at 15°c 11 aiv

Densify i ¥ Densily in vaccwm
@g'c iy, ST 4 L

=, 0> 7850 - D-00I,

Ruordy of oIl 100ded~ ' §4 1218 X 0-F839
)y Tz 6593854 t)
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Uil age »fowub aﬁe“ “’M'“d pdm
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= :sxraxu
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) | Wve 40C= 130 m® .
L[ )veF @ 40°c= 0-9a06 T g
] WV G He x Vi@ 1 T Lo
GSV = 1320 X 09800 —
______ GSV = 129Y.392 m? -~ sept8 (0
= e ———
@ UHO.(?& then  cooled down 0 30°C .
N GSV = (v @ 30°c xvcF @ 30C J—
(29Y4-392 = Gov @ 30°C X 0-9883 [
Gov @ 30% = 1309-F14m?® -
- ' (%"é’o‘c}-w(wme: Qrepx  £ounding —\,_____v-
1309 -H6 = (1SX10) X S0umdiag -
Souading = 1309.Fl6_ - I
ISXIO
_ —~ 843Im
vilage = 10-§-33) = 4269 m
Finad, uﬂ;yﬂ@ Wher Wﬁﬂfﬁh& Im Obove deck
= (#1269 .
= 2-269m) N
@ utage when ‘(oled down 0 SO°C' -
| usv = v @ s’ X ver@ 5o -
| 1294-392 = Gov @ s0°c X 09729 S
T Gov @ V°c = 1320 -4yF m3 , P,
| (OBSUU‘UVD'(M? arvea X Sbunding “
| 1330 y4# = (1SXM) X sowmding —
|  Gounding = " 1330-94F —_—
; sl % o (ISKIO S
) | = §.870m .
i ; u”aa.g = 0= 8870 = |'[30m —
| FinoL uloge when _wiloge podt is |m owove dect —_—
. — = 141130 o —
, -—[Q,-IsoMI T ——
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S ma{gﬂ @ | S@Q souhon ar Pagc S‘/,Sg
gmiiar -
_/ggti;fuh;e
Vol pf +0nK = 20KSX0:6 > 3180 m*
T gepi8 (10 viloge after oading = 320
] Ull0ge pipe extonded obfg = 097 7
;_______*
. Actual wiege = 2-29™
1 :
I - volune DFOIL oaded = 20K/5X (10-6-229
— | | Z 20XISX §-3)
— . Z 2493 m3
= 3 (“ ) /.’ cA )\.f_)_‘jl-.
4 - rf,Y\@ Bz 09502
. .4}, Corvechon fautor = 0:0009/°C  +femp-L  dewily 4
1 Density @ 5% = 0-8592+ (0-0099% 19)
_ = 0-8673 ﬁm
- r,,ov@wa = 2493 m>
. 3By R ooV & 3‘{_"0_ X VeF@ 3y°c
—~ ' - 293X 09853
3 - YSeBSIm>
i WY teme: chomge 49:20°¢ (-
1 | CsV = MVoncxucﬁ@aoc
— |
" | 24 56 353,o.pv@zocx-o-9961
= | " Gov @ 20°c = 2465-9F m3
g T pexcontage’ of filliag = (597 4 j90 577546
s B | wan - S 3180
1 | It deyge 40’ 64°C
—— e _./ / » A A i [
__4-‘ 1o \ Y
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o B0 || volme of tork: 26 xi)-'wxa'w z%q 63 ?m3
Vlioge on depactwe @y 3c = 9 Sqym -
Ullage pi;exmm; 1030 m e TR ]
— Ay %ﬁ_:l_,‘_”f_"_'ﬁm s -
by vol- of oilin fank ot dﬁparture = 2% 4xlly? ‘/’,‘(E;’,’;j,‘;,;‘gu‘"“ . “‘”‘:
= 264X )Yy FX F656
= 72318298 m3 —
= oV € yq-3°c = 2318.298m* st
[04317) VCF @ 443'c = 0-97SS —
SV~ Cov@ uy-3°c X vk @ uq-3 A
GSV £ 0318298 X 0-9758
ausv - = 2260-5 m? '
sty
pil drouferred ot 26 = 108 m*
ier v @ w'c = 10gm? P
(00713 WCF @ 26°C= 079908 T
sV = GV @ 26°C XveF @ 24 e
= (08 X0-9908 o
2 (0% 006 m3 t‘"“‘*‘
TotoL Gsv = 22615 F16%-006 = 2368-S06 m3 _::
TotoL VDI oF oil in fork. ' o
Quam!ﬁy of _pil in ‘Wnt ?wvx — Df,,,, e o
| Wﬁ;’;j’ - .QW’”“@,‘;.?"" — D00y :
. ' = 0 8313 - 0-001 P
—— = 08302 tfm? —-“:-——-..._
— Ruortily of 0il in 1K = 2363:506 X 0- 8302 :\%% o
N T = 1966-33Y ¢ \;
S .-__,,,_,__.A_,____.,_.__,,._,M_m_-ﬁ_q B = 108 000 & _‘:M\
Fuel tonsumed = 1858334 ¢ =
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R m a4 9.houas,

" ) "

=

1858:93 1 _of fuel comumed.
1858-33Y 4 v ¥

(¥4

249

In 24 hours, 1858334 5,

= 46-99%t of fueL consuned

949

-

446997 £|

Hence, dof%f consumption 15
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May " ouqu/ f’)(’ r"aiézu wkickh ron BL DO drd = Preo of font topy (pod dﬂf,:ré'fl

Cﬂﬂvsumm, o e e 29;Lwy

*} S =
(D A tween abwc /5 18M xISmxc}m 0/]75(, fm a pgmu;svbl& waL dmvg af—
5tfm* - SteeL billets OF SF 0-3S mg/f a/zdjeﬂem/, cayo of SF # oMYt ae to

4 be loaded, theren A0 fil oik the owailoble spaces- AN the mOX/mum quantty
(| of steel biliets ot can be ooded ard F quartly of over stued general
2 ecayp’ So Tthok -+he, (load deas/? /s not eueeded . fiem 5
b volme of compytment = 18XISXY = [080mD : B
. Prea of deck = I8XI5= 230m* -
o ad densty = 5 /m* |

o Mox” permissible w%qu = qreax density ( see formuta, o0 +op o;?%g

=, ZFOXS
- = 1350 tomes

Lets ascume » oy of SHE billets we jood &
4 ons of peneral @wgo we load

$0,- %ty = 1350 — @ G
Space: OLeupiek by Steek b:!(e:fs we«;wx SF {weigu VO'“"’VSF

] = _an 35 \so,vorwncoccupag -)
= 0:3s5% m3
 Space occupied by gen- (argo = OgRHKSF )
e YX 4.0
- 4—” m3
S ossxttg=l080 —@ 7
- Sotvm,g equation 04O
e Aty = =350 - o
_ e
 ossrag=o0 "__ .

o3s*t 4-(1550-1) =logo

0 SSerfao 4X =1080

'54-00 sesx 1080

“5400-1080 = 3.65%
4320 = 3.65%
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X = Y320

- ——————

3¢5
R =5 % X 1183562 tonne g
oo =9 ___Since, U 1350-% | Cheds ads Lo gfe :
- s Bl - e = 1350~ lI83 S62
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- meed’ndr the lod dm'g Py
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B _w,,Cchﬂ.@,_,oﬁ_, Stowo —ﬁador 2 m3/t or more qre treatfed ax e |
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B —uredlc,ame; In s Cose, ,,qu /s chaugea( 0n the volume occup:eatﬁ!'
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aue 0 :-

ahn aﬁﬁfantr)@f!ﬁ‘ 01" rﬂarbf_es L boxXeés hﬂ}ling ‘}f'UWOﬁO—fOC:ﬂ?"JOﬁ) mB/f_O"}_F—f'O be,
{ (oaded M CQTgo space houing bale capacity eqpak to (U M”

4 catewnte the Aotar omount of weignt that cam be looded
" _caxgo_hold. space = 50 m3 [
SF of cargo = I'0S "7”/*0“

Cargo we con load = volume - (?SO = ’l6_66 66Ft

SF " Jos S

&— camea -Memp amoww 0% cargo +o be waaLe;L i 6{- broken Stowage is
* auowed

~ Broken sdow%e is the space bjw cargo PWoh vemain unfilied, -
~ Hence, WE Tequive new SF

= SF+(SFXBS
@& Required. SF= S ( =y

. = [105+{1-05%X 6\

o U7 ()

Bneas = 3 m3/t

5-*'-‘?““& Cargo we con load @ 5F 1u3 m¥t = IFS0 - (572327 ¢

Bl mas

DA hold. of 8mXem X 4m is o be filted wiHh Steel pipes (sF 106 m3/t) 4{;_4

¥ paint drums (SF 185m3/t) - If3he Load dmm‘;/ of +the tank top is 324m>"
1

upto what ha,qht Shold the s+ea, b& loaded> So that the hold < flled

wﬂ(nduf umn,q the. bad dmﬁ}f?How many Honnes of SteeL pipés and, pairt
d;yum oo 1_96/ “oded.” 2%

. of Hold = 8REX# = (92 m?
Rrea, o Hold - BK6'> 48 m¥ .

Load. density = 3.2 4/ m* - -

- . ayel i 7. volume. of pipe Hhak we o joad
 Ccargo can 106d = aren X density | MaxT @ wmisF -
Z 48X 32 <153 exroc = 162-816 M
e S A e 2 MOX™ height = MOK™ VOJume — (2818 _ 5 59,
- ) , = 1534 t o T =38
lets  amume, L Aonnes of Steel pipet we con ood -
) Ly Aorines Of point drwns we con lads: i -
7"’2"’ 1536 — () |
o X=1536-4 e
] T
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C2

- Space occupied 7 By Steed pipen Gy point drum

E o - __?,w9ﬁ4*, X&F . we;'j/ut X SF

- e X X [06 y)(l85

- L R

e - 06X+ 355 19 m* — @

» | so/wg eq,uaﬁoo 0. &@

5 ,’é’;é’.‘éi?asiii%y-,ﬁi weﬁt’*zﬁ = 369t2 ¢

B 0-73Y = 29.19¢ = fsaﬁe_—“(y' T

P 4736942 16655 ¢
A S0, wecon [padJiE eS8t of ST pipes &

% ,ﬂm,d_ / = 34942t Of point Jurs .

— A hold of gererne ago J’h//ﬂ meaures :wxfsxe 0S5 . Dunnage ww

£ [am 5em_high O gide battens extends 0:2m frOm  ship e 1t os

- car;qo of 50 machinely capes of 157 )(13"1 X&2m Stowed with o &

S Wf of totton_bales SF 2smit and 83 /o/ find _wejgre of jue

B:-S. 16+ andl S:F 16/t

. Sufs

Side batters - 0:2m fom ship 5r'd6' e ‘ba'lh.ﬁ%_gj o0 2 =0

dunnage  heght - 5om= 0-0S M

i  vowme of bod 3 20%(15-04) x@os-00s)
o = 20X 14-6 X9 et g
Y > 2628 m* N
r Q . New SFo,F cotton bates = SF+ (SFx & 5? b v 1ot
: - ‘___,_i_?ft(? SRR ol ol
e . S 2 MMt
4 - Space occupied: by cotfon boles > 900K2 j_i_S ‘ ,7 e 8
= ‘ R
@ New sFof jute boter s I-6F(16xie By s v
'_. - R e = 17 m3/t ______ =
) . Spae occupied lgidufc bales= X X1 %
3 A ke Gy ShdmT i
- N Vol ocwp;eaL bg' _magninery case - E}Tg 2. a
e et Sl = 39m° _
vol. oceupied wrth 65 = 39*(3“% - 4.48m>




Smart Mariner Edition

@

VUf OCCquecL bg- 50 c@eA = weng LSF

_ SOX# 68
I donkdini
- 234¢m>
994 + S50 F1FeL = 26238
_— Fex = 184+ Y
- x= 1047F T2

A ship hold. has oo bate capacty of 630m> and o gran capacly of
N ?35"’13 and. /s

filed wrih maize s%w:@y Q¥ 12 m3fE I 15 now
imtended v discharge [FS tons of masre anel ool bogged mare

in +he same hoids The  bags e 0°SX0-4X03 and Qeg;u SO Kgs.
‘op @ - | The space lost beetween e bag 5 12, odtmanyHors of
oaist of | bogged maine. con e looded
3-g 01‘-20/9“51' »s\rep@;«.

vol™ omd by 4 bog = 8-SX0-4X0-3

: =006

o SF of o sagged maize= VOl = 006 /oxgw sy -oost)
5 7A__..j uv . a)eﬁht O‘ 05 k [ 7300

O ST 52
e New $-F= b2+(12xiz)
1007
= 1240144
— R s
— | Ste@-- voc‘“uf maQize d:schavxc 2 wejght KsE
e S H#SX -2 292225 m?
T erer@- voim avaitavie for baﬂz)@“ mate = 680 . 332.25
Tt _ o C 335
= 205" 619 m?*

| Stp® - Totot tom of bagged majze whith we can load. is

mfume we:,qux SF
205619 - = w X I'34%,

weigw = 163+

A}y
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___CHAPTER- FOUR

erTwc: menﬂ
E)IOCKS & Pwrchm; B

hen toa¢ Eoddicall ‘fﬁ& same d/recrrm N3 -ﬁ‘){’/ ey‘foft /7‘ s Sd/tifo dva”?(
when (oads mm\”’wgﬁmfa divection 4o the effort i it v e,

/s oUsadvant ﬁ&

 Mechanicot aduantage s e vatio of lod to effort
~M-A-=tLoad

Effort

'Ywu‘fﬂ Radior 15 he vatio of velocty of effort o veloCy of Wod-

-

V-R s also equat N+l (when puschase is wled o advantage)

S

N (when puvehase js used. 1o d/sacwa/rfagt)

%f&%w &&m = Mﬂ mn-f,

2 sbwve,

—

Dm‘lllw ‘u.n: ard 3 5}) ceve pully i downwArd.

Rues 0:-

A gw “tackie wed 0 adua/ufcye L wff tacke wed +o djsoalua"*%“ﬁ i .’

LLAGG( N coméinaion o Uft & bod of 4tors - The (oad j< &uppaﬁ‘(’d/

from ,qun HOLKR - Caleupate-

® e effort requived. o Ut the “od

® The effiveny of Hhe sysfem

@ The mmrmam Stze of nﬂlaf) Yope 10 be wseel in each tacke:

So01":- @ (MUN TACKLE

no- of Sheeve, n=2

d00d) w= 4t -
vewli'ﬁ/ rotigp B & 3””“””% . -
FpoTE = (W N x @Y Friction) Note:- Taxe fricton o+, FA0F
oy 4 | e . -
4 10 ‘
"GO E) - 4509 - e P
3 5 h
LUFF TACKLE i

toosy o= 1-6t ( bez, w@ﬁh:t wnqmg o0 lwff tackef s 16{/f%f—wa”,smbij) B
no- of Sheeve,n=3 Veloudy atio, VR = 3 (disadu antage) g

Effort = (W Nw X Pncmn)

V'R ;
2 L6+ (3X1E) XL 5|
(3Xte)Xi% = 164048 - ogaac -
3 = ‘1
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€D,

-
S0, Finay effort vequited +o uft the 0ad s 0693t

'* @Efﬁww of sgstem

. _ - M- A o T T 1 S - _ =

+ VR

1 5 . A _

M-A = wad‘/g%fovt = S

- SN e B

- ‘%-693 e e e

. VIR

- S5 7FF2. e

| Totalv-R = V-Rof gua-ackie x V'R 0f W tacke -

F;__’J = BE3

+ =9 _

E ‘i _ 2

2 EP‘F'U@’”%I 2 ;Ff %100 —

-a. -

i = 64437 )

ji_.. j S = N L x F L

f @ BT&OK”}? h/ess mSEﬁ-o'r[_ '7 Ta C‘IU’H -Bf--Sﬂ'sz"'

” 7 (if it is N0t mentioned in_ques,then H0Keit6)

; &S = 0-693K6 ' i

~ 8-S = 4.158 N

- Sine, we Know B8-S of nylon vgpe = 5% o

= 300

- e oSy 2l 6D

~ — ‘ 300 -

- DT #249:4-8

i- L) » P 1579 or 16mm

.

Simple demck 1S ﬁﬁea with a 6X24 wire yope 0f 28mm digmetes . The c}:a_zzn

| ? isr speofies o ga»feﬂ fadtor of - Cateute fhe maximem Load/—fhat' can o€ Safey

ek,
SOIO D= 28mm ﬁ;ﬁs
Breaxing strow of K24 wirerope = 203% st
- e S_Oo "
e 500 S
- " BS= SWLKFS
r 31:36=swe X ¥ |
Sl ot . PO L A S e P S

ShiL = 4—.4-%
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A ,,‘,_..w_’,w.. o

4 Shetve

Qual:- A weghsf T 1s wde ufted bf 2 fvwﬁ/’“m”“‘f WL o adunttft”
T ot poot of hs_purchwe is aHothed 1o he SIge Shease b of &
uff 4acke - Finde e St of ylon yope whith hak 1o b€ used- Hor e P“’”’?&SW
and-Ahe effiveny of e gystem (Pssume VR of e system @B b the gyt 4

of individual” VRs , friction 8} pes sheawe & facer_of safety ¢)

5017 K’fﬁ,"é: load, @ = 12 - SEVOTHYL o

-ofstenn = ¢ e A e o™
Effort, E= wH(OWXFriction)

VR o

Csot@Enyxg, o

5

Quéx

= 12¢%8Y . _ . a8t < -

Luff tackte N %
- _N..____—e,—,—'-',‘f'.‘—‘——‘—--——-""' P e Sy .01 T A - .- R s o ’ = Y. ,E
wz 3168t _p disadvortoqe B el

P vERs8t@= 30y 2 Mol

T e s (Y s

. T e Reand: gbtenl - S
z[1-203¢ |, 1S finat QHOT*F Ll

©  Effidony of 4he system = TR -

WA DO By s 91c i

~ FinaL VR = V-R of 4wo fold purchage x V'R of wf tackee
ey IRE RN ,3 “-‘:ﬁ" e e B A O g i e e

_ Rffidergyz F16Fy 00 = ClLULo
s

R —

L 3

© P reawn smes = guiixrs  |Rioue  ese eetxEs
c 1309x6 = 7.85¢ = JK8XS
T g B

o BroOKing Strew Of o YlOMVpE: I2i4 g

: %0 B of nylon PE T 3q

s . . 5

4954~ 52 swss B

- - ) ‘mz+ "‘ e

Cgb. 23562 o 5 S
R CENTERY | e 1404
Ps U H = 12’“";* P 2 338 cﬁ"ln\_;:é‘
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5 sheewth
Wed 4 it Qu&\@ 9 s'mp/e_dgf?%‘ i wswt —fo_u{f a moob bf 81 of gyn tackee
_Sheave b(om C{ oo C@%_if) dﬁ(}{‘#’qﬁk f,ff"bﬁ’, wire 1S 5)(2‘/ what should, be. he
“w -ﬁrm pu ﬂf'y‘e“‘“” || drameter _9" wve - FS=6 ._-g-d_;s,aduaotafa N —
P b fpo progut 2 S| w= 8t pgof sheewe=5 VR ‘~5f - S
f%e) o Effort, € = w+ nwx F/ S
sadvetage, — VR _
?_—'__s_“‘ | = 81H(5X8)XIG = 24t -
== 5
— ) o Breaking stvess= Ef-fD#XP'SM B
= 24%X6 = 114 -
- Bvre(uorg stron of 6X14 wire ope= 25 B
S et - 220 .
D= 18-932=19MM
o TY A {20t SO0 P A LB
T e || A steel givder w@ﬂ ij,?'%?t-‘ /S 40 be Ufted. by o A//}qle Adgmek :
T um,g & _gun 1acie. in a.dua/zfa,qe, A BOK ot the, dernck bepd lsads N
T the win down 4o e wineh. Find e, minmum size of 6X3% wire
o o 10 be wWed as the yunner wire-
o o 8017-|| CUN TAKLE- (podyw =Tt T m=2  vR= z@q i
. Effort; £= Wit nOx P
— ———— VR
——— SRR 7*‘(47“)X'° = 2.8¢
——— Rest wad is suppofb by demiek  head block.
T - w= 2:8¢ n= t \/R— 4+@7 W
N EXRS — Effort, E= WHnwxF):
ﬂ‘. e”f’j,%& 65 Uk
— "2 9008 = 28t (M2DKG - [308 € fnat efort
 gon re” 3 — = ~
190082 b "‘*-~,..._~___..__6r._eaj<ln#—ww s i —
‘-—*';_3;, 5;07, ‘I' 1 =308X¢ = [8-43 el
E —-»——~“+0 43 o Brewnz shess of 6x3% wire Tope = Too
338 2 39% 1848 = 9;0:*
e B 3= um;
o i | i . e i ]
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QuaG:| A weps of 10¢ is 1o be Utk with o otk purchone gges — guesG
| q(/saduanfoﬁe The W“”j post of Ahis purchase IS secured, 4 the P B
) Mving blook Of 0 gun fockie wigged o oduomtoge  Cauate e
@ cfot vequied + Gft e logd. T
|| O Effooy of he gystem LN S /Ts'o'r”/,
@ Sie of n/y/on T0pe requied for —fhe +wo fo/d- pura;aae - -
SOf” ltwo ol purchase - ~ Aga@%‘%//
lood; w =10t no- of sheeve,N= 4 V-R = 4—-1@
Effovte g = WHIWXFE /. ' -
' V-R —
= !0+(+xn9x},—'a% - IOH- 3.5t -
I
Cuun facKle = advantoge S
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