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M-V HINDSH(P

B

A vessel ot even Keew hcw 0« ‘t’(ltlﬁof d/merw:ana 20m X 20mK 16m
deep containing crude ol of RD 08345 of an u.u«ﬁa of 12 - Caloudote

4he @umﬂg of O In e tOK

Ijlm

- — -— -

1ISm

\(*
204
Height of tont; H =
U"(lﬁe REl = 2m
Sow)dﬂﬁ = H-U
= 15-0-22
=13:-8m \ |
Vo lume, O»f Or'LlM tUﬂ,(-, LX BX 50U/deﬁ
= 30X20K)3.8
= 8280m3

8280 x 0-83¢4S

= 69033 M.T
AN oL tonker he) Q. 10K Of dimensions 30m g20mK2m cleep
ond. is (padi:i oil ot 38°c -1 js desived fo jeawe 2 0f Hhe volume
Of 4078 Jor expansion. Catauate e YO 8' of oL qad_ final widge
assuming That e veley is at g even keel on ompeton- Civen 4nab
R-2 of oft 0d 25°C = 0-8540. .
Co-effident of VOWME expansion = ¢.p906

\!




Sol™-

P ——

vowme of toax = 30X20K20

- 12000M3
21 04 volume of toar ie 1o eave for exparsie
2{- p§ 12000
— 9_4.0,,03
80, volume of oiL can load = 42020 - 249
= 14760 m?

SOU’W?f of toif we ok n76om> of o1t
- 11760
oK
= 19-6m
Ufiaﬁec Hejﬁhr of tori - SOMdetdd
Ullage = 200-19-6 |
UTlage - n.gm|
%= 04m) m
e, given RDis ot 25 L we At coadfﬁar 38°C
S0, 10 geb KD af ET-4o

coeficiend = 0-0006°/C
for 25°70 38°C i 137 ehopge - 0-0006X 13

o = 0-008
Heny RD ofoiL at 38°c - 08540 -0°0%8
= 068462
&u(mﬁaojofb o vome of oL XKD -

7 11760 X 0-8462

<1995)- 212
!99 12 M7/
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’ A tam: ;f'—rc_IJ;ffdjiofL 20‘;n.x!5'mx-fiom I8 be}/y mdutwﬂﬁ an

|
!
i

oiL at 30T (RD at 20C = 0-868L) . Tt is Aasived o leare 3} of

volunrne o,[» oIl for expansion. Colcuate e uuage al pq/uardvg
Of ort foadtng, 540{% -“hot coldent of volumalew) exapansion
0:0005(c

Lot W assume volume of ot oadza ot 30C =

According 10 guueohon,
Requirte exponsion Space = 3)-of V

= 003V

At Oftﬁ temperatue follawing appues,

| Vouwme of “expansion SpPace at 3ot + Obsesved voume aF-30¢ -

Toe voume
(0°03V) + V' = LXBKH
1-03v = 20X)SX|0
I'OZV - 2000
| | .29f2 6lim3 at 30°¢C

Mﬁl(}efl, R/D MZOC. =0 868!

Corf“#O bﬂ%at 30C = p.poosx 10
= 0.00S Ym3

:De/ww at 30°C - 0-868) - 0-00S temp 1, defw‘?jJ
= 0863 tfm3

MT of oiL (oaded = vot @ 30t x dewrfy @ 3¢
= 291264 K 0963
=[2513-8s¢]
Somdmi at 30 = pbs-vol & 30C
" LX B




< 29i2-¢2
20X 15 J
= 9-709 o)

Hen, vnage at 30'c - Heght - souﬁd/‘g
%, §0.-.2 399

5{0-23m?

127 | A crude oil toakesr 0f LBP 250m hay @ 1anK of dimeérsion,
?I 30X 20X 20 and is Ammmed § 37 @ STen- “The uage por
5N Une writh aft bukhead ond it wj“‘ S 2:2m akove
e dedl - The ullage of CAgo. Gy MEADWEL £Y0M wdage
CPTt s 2-2m  gyine @ Sowe tape- COLuatt the net owey,
olwme /standargd volwme of 0IC & q)wmg 0f0IL N MT gy,
Given densify @ 15°c = 0-8s50 and the 10610‘{? temp /S 3%
| Nofe:- Alwordigg o the queshion, the uua?@ port s
Ef‘feﬂdﬂg 1-2m apw the dek k18 in Une wWithe aft btug,eqd.
| 8iNce, the uu_adne, port 1Sin Une with aﬂ' buwkhead, the sou,,
t0pe  entenng the 10K Spate wilt Ve along the ap
bwlheadfai/é;m vil « fﬂg)"fl&f/ bJ Ai’?”’y

Vo ¢
UT ' Dbserved wWiege after toge coneciron



N A UOT; (—raf(, (o¥¥ection) - Jerticik 4 ey
Cos 0 = %é‘ﬁp_‘ ‘n mntontal A o0
Col 0 = 9_9
oT

vre YO
ol 0

In APTE, (TPm corvechon)

5 pey pendd cular
TONG = ipare

Tane = PT
FE

Sinte, 10N 0 I equal +o TRIM
8P

TRIM _ T
L8P rE
pT » Anm (orvréchon

PE = L Y
4

jwlh-&}ﬂ 45 distance of wung&

L s Leltg'”‘lo‘ffm

port fuem aft butlhead,

golunion of Que 121) |
2 \0 = NO TOpe Covrechon s
=R A e vequiveds ay Uunge port

.
f \ “ 51 lne wih of bulkhead

B

[
3



PE:_@_,d_
2
:_.g_o__ )
Z
- 1S
-
TRV _ pT
e
Lar PE
3 . T
250 s
9250 PT = Y4S
PT = E
2¢0
p7 - Dri8m

, . A —
Sounwfg e 3'c - RefermU@Mhezg i Wé
M- (0+1°2 - 238
= 23'2-2-3‘8‘_ ‘
= 18-82m £

Dbs: vol- @ 3I'C = uxsxsouhdiry@ 31L
= 30X20K1838% |
-z 11292 m?

{ ' Toble 41
Hﬂaim fermp 2IC K olemrfg 0.8550, IN ASTM

veF @ 31°c = 09873
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Standard vowme @ 88c = pbs vol. @ 3¢ X VCF @ 3i'c
(n0Y) = 11292 % 0:'98%3
=[1148-592 my@ 1s’c

UJCF/WRF/dmsia in air @ 1SC = d%ig in vacum - 0-001)
- 0-85S0 — 000/
= 085329 tfm?

&Uﬁ/m‘g oaded in MT = S’rcLVbl-@ 1% X demifa in av@ ISc
=~ 1114-8-S92 X 0-8539

¢[9519-28 m7]

An oiL tanker of L8P 180m IS o oding oil at 3s’c in one of
her 1000 of dimemsion 25K20X18 - 0N Competion of (0ading
VEREL IS timmeds 1M by gtem and. WLAgE of e €QIgo in
O wWad objerved. €0 bl L-8m wing a jonic taPE- The-
POTL I (OCOKEd, 3m fwd 0f aft buchead & LM

above the ded. cal” e et obs- vol- Of oIl M tank.
Devsity @ 15 = g, 3850

Note - f the Wiage pat i loceted oft Of e cederine & e
vesseL ic trimmed. by cten, thea in et cme fhe v
covection will be positive. e PT Wil b addd o CT- And in
cae, VeseL is dowa by head hen tim corsedion will be

negadve, T will be Sunstractd from UT



e

by ot
When ® oesset’s tom; & post ofwwzyt pork z; N aft of L, e

Corvettion i poSihive.
' When veneL i3 down 8"’6“‘ ¢ poi? of wLoge pove is jn fwd of ¢

The cometion i pogiive

Wi '
en vesel T by stera, & pos? of uuu?a IS in -fwd of CL,

+nm co'u’ecnon (5 negaﬂv&

When veuel 15 down bd head k pos” Of uu%f; port 1s (n aftof
CL, the Coryechion I ne?aﬂlff, .

Sot" of 128 mv Hinds kP,

@ Tn APTE(inm ow")

2
% - -5
2
= [25-5
- 9-5
® TRIM T
LA&FP FE
I, « £1
130 95
180 PT = 95
pT = 25

PT= 0-053m

@ In avoT(Tope covr)

o1 6> 09
UT
TN @ = TKIM
O TS T
Tawb = L.
180
Qo 032
@ Her, (0032 =18
uT
(ps 0-3L
UT= J-8m
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© Corrected unnge, UP = UTHPT
= 18+ 0083
= 1-853m

Soundf/g @ 35C = Ref- height - ovreded uusge
=" (18+]) - 1-8S3
= 19-1-853
‘= 1F- 143
Gross obsevved volume @ 35¢C = LXKBX .sow,aj%] @ 3S°c
- 2SX20X|3- 14

- : = 85%3-6/ m3
H@wa‘f AeNStY 01850 A temp 35°C, From ASTM TALIL S+

VCF @ 3S°c = 9-9309
(voss sfanaéazot oWMe @15t = st @ 3S°C X VeF @ 35%
0 = 85%3-61X0°3809
= 8409 855 mTl

Hw for Teuision

FALY
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While discharging oil Fom. an O tonKer of L8P I7Smy S0UNKY
of & 107K was obilined gy 8oom wing & dounding Yool The
dimewion of the Hial A 20X1SKISm. The yessel wa 177
(:sm by sfern ond fie Jawb‘ﬁ pipe s (0cated, 3m fromaft
Luuthead, & extends 3-0m awbove APk Assuwag, 10 Peope

| pfomed/,calwlatg The quontity of ol 1 the m

denp of ol cargo = 30

/fﬁ': = 104150
L2 = Lgom
o PE= X _ 4
2
- 20 - 2



In AULM,
050 = 8@ oM
'Hf’ uL
coS 049’ 160
UL
UL = 16000

UL=00+0L
6= vo+0-8
V0 = )s 20m

10 aver (Tore on’)
Cos 0= U0

uT
€hs 0-49° = 1520

—

uT

U..T'—'— hSJ»ZQ‘
5049’
- (G6-200Mm

In APTE (Trm core)

Ton 6= €T
FE
TRIM , T
(B¢  PE
s _ PT
e 7
10-s = 13 PT
pT= 0-06™
VP =“0T+ PT
- 1520 + 006
- 1526 ™

PM e sOUNdiy ¢ soc

UM = UP+ PM

PMI= UM < U
- (Ref‘ he’ﬁ"‘xl’ o
16 ~ 15~ 2L
0 FYm

‘\ \)

£ of tonk) — ¢
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30)

\etaoe of oAk - St
- GYoss phserved vojme g/ LXex Jomd/gv
; i _ 0X1S X 0¥
i} s 292 m?
| VBRI E =
' NOte:- USe term ROé
(esd .saundl'g,

T

in care D-f CUJChd’y"'ﬂf & have Ue&l

A vesieL of LBP 23Sm had o tonk of dime(wiom 30X 25 X 20
(s 10ad49 oI of demig@!s‘o; 08150 01 CompLetion of- (oading

VeSS s tisted. 37 stbd and the w'mdw
U WP way fOMd/ 40 bl 4-gm . UH%

i observed w;'/g @
koYt s locoted 3

A0 bl 0f cL & 4 m apove dec. Vesel ison AN ceel on
compledion pag_ 4emp- of oil 10 obsened_o be 32°C

Calaulate the quantily of oil. ’

Sted,

/ . C (ustsid)
’ :ﬁ
e — I
S
1




P

-

in avoT (topewr)

NI NS
o1

cos) = +8
UT

UT= )-800m™

In A PTE (U'Jt' cor v

Tweo:= PT
b PE

Ton 1" = L
AR

PT= 3x Tan !’
= 0-0S2Zm

Corvected wigge, P = UT+PT

=~ 1'8 +0:052
- 1.852m
(ovected. )
sowmdig = ri ]
ot 0‘1 Reference wﬂf* - Uuage
- 21—]'8S2 k
= 19:148m

Coross obsevved wlume @ 3Bc = LX8X eorrd Somding @ 22

- 30X 25 X194
= 1Y3 650 m?

-

VCF @ 32°c = 0:-98s2

Oross Standard volume @16% = 14361 x 09852

= |1Ylyg-ysizm’
13 . N e
WCF/WRF/ defurfa @@ (s°c = deasily 7 vac - 0-001
= 0-8150~ 0:001)

. 9= 0:8139 tfm’
Quwﬂi-gr aded n MT= gsv @ IS'c xdeasify in air @15

= 1414 8Y572X 0-8139
- 11515+ Y29 MT



01 competio™ of cqrgo , of time of goundy e m}m
pbievved, 4o be 9om-The vewer Wi uprght b trimmeds 3 b

Stom, - Domgroions 0f MC sk WO 26m x23mX §m- 8P ot 4,
Uomel wap Q30m . cavcuate T on- LAYd- CUMM? (02g)
given nat e Sounds ppe woo 10C0BL Sm from a6
buhead od_ o9n above e

)

qane: TRW > 2 - o0l
_L_57 g1 : J i
©-90-64 |
om - Bh+H woft Bpot om MM
- 0-9+1% | w%ﬂform?

W\

o

D
)




—— - T ==

(36> UM
oL
Cos 064 = 182
v
vo 189,
(PS5 064’

oL = 18.-90L™

2 UL = yot ot
(8-901= VO 100
V0 = 18-901- 0-03
—18-814 m

In A voT (Tose traingly , LO=99°
Cye= YR I
OT  a00 L 36555
(5 0-64 = 188!
PR L’ )
.
OT= 187" © Ay H
_‘ (03 0-¢4’
OT = 1878)2m ¥ L
MHEO X R L S T
18 g = 18812+ T™

m = 18-9- 18:81%
= 0088 m"
In 4 TME (Toimtraigle) , =300

- ™ w5
Tong = IEEER 'Too 'TTEM

EM
oA = 3 = 028

Ed - 58S a
Toms gm = F920m




-5 B B B B BRReSR

e ———————————

HE = NM+en
HE = 5§+ BZR 792
=g 2Es = 12920
*PHEZL L
HE 13 65y than (ﬂxyﬁ— of tonc
3 wedgg, 1§ Conﬁfrqd, ._

In OGHE , LA=9D' CoU 6D
Tane: GH
HE
TRIM LM

LBF HE

3.y W
970 gp@d# 12920
2700 = 3876 =

LH = 0144 .
,(-%‘xbmcxhv'ahf)

- 2 $ |2-920x0° Y
@W Z 0-930:7 2
Areo of ¢ )
'Vo{wneof/gog - DGHEX b read
AGHE - 0920k 27 . R

= 26-(¢ M




A bOX Shaped 1ok 30KIKW  Contuaing - exude ol of dea.
ot 15°C = 0-827%5 tfm3 hod 01 Whage of 1-80™ @ measures
bﬂ sonic tape - The uwage port waoo located 3m fwd of af
blwkhead, , 1M obove +he Aank top and Zm T poTtof b
ok Tm obseneds way 3m 3 vluel Geted 1° Mo starboa

Dbs: Hemp: 325 - Caltwate Fhe &ty of oL 11 1A L e
LBP of veueL we MY
st J
pORT
STéD
(usT)
TRIM. . 0
: \i___o_“‘;,-——‘TIE e |
X l ; \ ‘-I . FN@
AFT |
| l \ “ " w\
\ ' \ /_j
\ \ . \ \
\ _,.L/’_,
ke b

First. et &
In AUOT, Lo = 90°

lp- 9_2
uT

Cogt®= M8 R
oT

UT= |. 800m



e — e

In APTE, Lpz 90

Tane- PI
Pe \ n .
¢ PT
T 1 ___E__ﬂ-_’? bz C‘-'l“' .fa’oﬂ a
pY = 2XTON I
-~ 0-035M
T-UuP+rPT
8- UPH+003
ur - 1'3'0'03§
-~ |-#6SmM
N L
rir QS ab:erved/uu%& N ™Mm A
This will "‘-"‘”S‘ff‘,g, 365
Semad o _ @ UMz Hth = 20 = 24
In AUoIT, Lo = 99 ‘TRIM
, T0N 6 =
o) €~ %.% & 18P
¢ = M6 - 32
Coso?= | 385 2s
- ,‘%g‘f 1016 = 9-01Y
(550 399 o 0Fs
UT= 1-F65m = vt
In BPTE, LP = 90° L ‘% :
Toné = PT = 15
PE =4l
L
LBf rE
3 =T
4s I3

PT= OD:16F



JPz uT+PT
UP = QB | A65+0-167
=+ 1'832

UM’z e +em
= 2/ ~1-932 = 19-068m
Thexefore, coviected sow)dfg @ 325°C (PM) = 19.068m
0bsewed_ voume @ 32-Sc - ® X 8 X (ol .Cowﬁy@ 13:8°

= 20XKI8X 19068
- 10296 32m?3

VCF @ 32-Sc - 0-9852

Stondord voume @ 1S°c = 0bS vol. @ 325"« XVCF@32:Se
- 10296 32X 09852

—_

= o4y 329 m-"

WCF/WRF/defg in ar@ IS'c - d ensity in vac -0-00)
= 0 -82Fs5 -0-001)
= 08244 f~
au_mﬁﬁ ooded i MT= OSV@ 1S°C x ngsig i air @ 1S’C
(014Y4-329 X 0-826¢
= 8383212 MT

\\
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from

A woter dip
'8

tn 1ok

Ton - TRIM
LBP
Ton g~ 3

—

200
G-

In AvOT (Tope o)
s g="UD
uT
Cos 0-86 - 1-24
uT

Bﬂ

(oS 086
OT = 1-249m

UT-=

in A PTE (T7im 4)

Tane= PT
PE

An 0ilL tonker of LBP 200m
40X 20X20 and 1S [oaded with o

0-8¢°

has o bOX
on

apuve The 1ok

bulkhead, - yeiseL W Frimmal 3m

densify of oil @ r§:c, as 0-8ys Ym>- Jepermine Hhe c}@ﬁgof on

Shépﬂ&b toAK of dij ;
compiedon @) MeByrey,

SOMC tape was observess 10 be 124m 0Nd tomp WA 3Fc.
of 20-3¢m WO o0 found: The

& port
S7em - Tormunal Qove the




TRIM _ PT
LBF PE
3 - PT_
200~ 84
PT =0 2%¢
Covredted wwje, UP = UTHPT
= 1'240 +0 2%
= 1-S1¢

UM = UP +PM
Soundiy, PM = UM-UFP
= (20+1-1) - I'SI6

= V|- 1SN
= 19584
Volwme of it in tonk= L X8 X Sounding
= 40X20X19 S84
o - IS667F-2 m?
L
‘\
‘\
\
\
\
\
\
ﬂ\—"’Z M
Tn AvOT
cos 0 = ©o
ur
(as 0°86' = 2034
0T

UT= 20'942m



UMz UT+T™

TM = UM-UT

T = (204+1) - 20°0¢2
™ = 2011 -20°9%2
™ = 0°158m

In aTME,
T™NEe = I_M
~E
3 . p-1s8
200 ME
ME - 1D-533m

NE =z HM+ME
HE = |I'6 + 1D-S33

HE = 12-1%33m
In BaHE,
Toane=- ﬁ_f_f
HE
3 - o
229 12-122
gH = 0182

Votume, 05 AGHE = (_7':, pase. X hﬂghj X breadit

= _;:;(12433 X0-182 X 20

- 922.082 m*

Volume of oiL in TaK> Totok volume - vol. of wakes
- ISé667-2 - 212-082
Ggv@sre= 1569518 m?

0810
(0-814s) VCF 6 37 = 0-9808

0. 815



P—

e ——————— .

Gross Smndard votwnc- c. ov @ 3%c X vcp@ 37%¢
= 1564518 X 0-9808
= 1S34Y. 332 m3

WICF/ WRF / defu'ﬁ 0 Qv = dmsig 1 vatum ~ 9- 00l
= 0-814s- 000l
= 0-8/13y

\ ol |
Qam% of oL = cy-s-vxd64dﬁ in ar
| = 1534y 332X 0-813Y
;P'\E\nous VEAR sol_ = 1248)-4 M-T

ggg A vesseL of LBP 108m amues dJ.sCha?{ POTE wrth tim 2-0 6y stem
| nd 2° st fo POTE - A box Shaped CAHS +ank MepoUTL 26X 16X°9-3

has %of 3:52m by Sonc tape, temp 42.3°C, Noted from
oYt (o 4.5™ fwd of oft bulkhead, 3-§m 40 sted of CL k- 114
O qve —the P of tONK- On comp(etion 0f cargo operation 26 cm
dip wos noted. from came uugpe port wheg the tm wWos g
kﬁ sterm. it No u..rt Fnd the o,f 0il dIrtha fed/ & RO8-

I I'F OfL d.eﬂ.ﬂg 8226 3 @/mgu’n Uaum ot lS‘C:
_14 '

|
i —— x
|

- | \\¥ o;}ﬁ - "\

\ 30 — _r.r___—_,f—,L ——
\ o - E | "f 4\
- \

{ \

e

PORT « \ :

ST8D
(LS $19¢) |
| Tang=TRIM _ 2
L™ I-TRE
0=1-06"
In AVOT, (LSt #rw‘nﬁfg)
o3 gz VO ek
W' T
(0$200' = 3:52
O

OT= 3.5m



InNn APTE, Tpee-PT
’ Y.

=%

Ton (tst) = ET
rE
TJan 2° = PT
2.8

P¥ - 0-133m

CUT= LVP+PT

2522 = U+ 0133
g_p; 3.522.-0'333
10‘3-383"‘

(n AVOT,
(DIE - vo
uT
tps 1-0¢" = 3389
uT
UrT= 3-390m

-Iln APTE,
Toa 6 = PT

PE
TRiM _ PT
WP &S
- R i
jos =~ &%

PT = D ISTM

4y

0

¥ :
UP":— 9]: & 3‘383

Yor



IR

corvreted  p - yTHPT

unoge /
=z 3.390+ OISt
- 3.6y

& oM = UP+ PM

(9-3+)114) = 3-54% +M
04y = 3647 +FPM

sow)d/g, M = 6-893m

Volume of oiL in toak = 26X 16 X 6-893
- 2867488 m?
_,_.--——'1 t

In AUML,

C0s6 = PR UM

uL
0L 221" = 10°Yy
UL
ULz 10:YyyFm

UL= 00+ OL
oYy# = V0 +0.2¢
U0 = I1018F m

In AVOT,
l_ (3 e:- VO

uT
oS 292" = 1087

T
OT = 102194 m
la—AE f |
TG

e

m—

Tong= TOM . 4

Lgr
0=21y°

i08



et L e

|

UM= UT+ TM
104y = 1019Y+T™
T™ = 0 -24ém
In ATME, .
TJone= ™
mME
4 - D- ¢
08  me
HM = 4.5m
HE = HM +ME
= 6-64y21YS
= 1-14Y2m

HE 15 lew hon u/gfhof tank
s sl s
m A GHE , =5
To™Me- Q_{f_ !
HE
i = é"ﬁ a Pk (t
;o8 1192 o J Yy 3
GH = 0-Yl3m -
Vousme of oL in AGHE = (.L,(bme.x.-fmﬁhf X bregat
2
= 1 x HEX. QM X by oadth
2
- LX)y X oy3 X 16
2

= 36-813m

U-ﬂ- ROB = 36.813 mzl




Vowme of ol disharged = 2867488 - 36813

10V @ 42-3¢c = 28307635 m>
VCF @ 423°c = 0-2768
\ CSV = 283%0675K 0 IFES

- 2F65-003M3
IWCF = 0-8226 - 0-0 09l
- »D:8218
; - N CF
4y drscharge = GSV X )
&ﬁ ﬂé . 976S-003 X 08245
= 22H-9smT

Ques Using ASTM tobie, colculote The M 8f White ofL In -
MATOh

2024 Tecmflgwcw tonk of ship of LB° 130m , tymmed. I'S™M éa;tm‘em,
dimenon of the tank e 40m x 1Sm X 0m. - The port i
(ocoted, 1-0m Q@bove the deCk) b o

' 64
ad Im b e partof G- The ullgge v ¢ So:;affc:(-
Wiy messuved. 4y 59m k water UL of OO W zﬂ,at 1% I
- The temp - of the oiL, (oded W 26c. & d?ﬂlﬁﬂf
; U

3 —
Q20 %/ﬂl : I £ \
) |
| E _,,i""
’ i 120 S D
L, e TR ‘
‘\ '\!‘\
.‘ 1 \
\ i \ ,.-\
\1 ; \
— A “a
(=
Ton g = Tf‘;;ﬂ PE = _._tL_-d,
= - 2.5
TON 6 = LS 4;)
130 = 20-2-5
9= 066 L G-sm




In AUOT,
T moses U2
uT

s 0€¢ = S2
oT

UT’— 5'%0_[3‘5"
vT= 5-300m

In 4PTEs -qane- F7

—

PE
TR PT
‘; LB8r P .1 =

| pT= 0-202m LY
oP= yTH+PT : AL
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