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A Study on the Loading/Unloading Time Prediction of the Ballast Tank

H. I. Kim, M. U. Kim, and D. H. Choi

The ballast tank of a ship is a system that realizes the required shipping condition and controls
the draft of a ship. The loading/unloading of the ballast tank is frequently operated during
navigation and the accurate prediction of the loading/unloading time is very important. A numerical
algorithm that predicts the loading/unloading time of the ballast tank has been developed and applied

to the prediction of the loading/unloading time of the ballast tank with

various piping systems.

This algorithm can be useful in optimizing the ballast tank system in early design stage.

Key Words: ¥ 254 F(required Net Positive Suction Head), A% (total head),
F &8 Y4 F(available Net Positive Suction Head), &< (draft), B & (piping)
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Fig. 1 Piping system for the gravity unloading
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Fig. 2 Piping system for the pump unloading
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Fig. 3 Piping system for the pump loading
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Fig. 4 Equivalent piping system for the pump
loading

gz g% F5

Al WY AE 9 497} H|

2E RE AH(LAFY olshdE HEZRE
E';‘E‘aol: QPT:
NPSH,,= NPSH ,, 5

o o8 BAHm
o ols) AQET
Hry=a,—B,Q 6)
AN @, B 57t WEe ¢H-§3 A
(H—Q Curve) ARsE B5olth & 22t ¥
Ze A % Q. oldtolA gAsole} duz
St Bol A
Qp < 2Q nax @
W ok Fot.

Mad §e delr WYF H;

i

23 W AE B39 =9 HM

WHAE g39] 27 598 AA A= 3
o z gazree fFo] AT Add {3
& ANEE B3y FHE OA A gag
F9 AL tge] nE B AE o] &g

—An(h,,)%=q,, , n=1,-- - N ®

4714 N& 9ae) AFeln, h, & BAY #9,1
£ AR, ALk, &
a9 @wF, g, & BA2RY FEIE 43
o,

929 £97% b, B

g

A @& AEFsA



RN g P H 1 EEY
= L RHSE Q
IR ZCY VRO o 32®=el S8 a
" 4t O 1200 rpmo 2 $ASE Welre Hxe Hu &
IR t=t+dide] B2 F9 b, (1+4DE B 2000 mhr | B LoE 1500 m¥ kol ®, A
h(t+dD=h (t)—A” At (100 F 582 waI Zo] FoiHoh
" NPSH ,,,=0.87+1.13x10 ~5Q* [m]
o2 ZAHoE Aerh A7H MEA Ao §g2 ‘ ¢ ,
o _/[L__?,]_% AA ZzAo=Z 0}01 ;\]7].0~ 3 72 A H—Q Curve H=34.2—4, 2X10_6Q [m]
¢ T FHS Adsn oyd ARL FH/MS5I EFE HA 27m AL 12moln] $EBZo) Wy
%853 7R wEac 7 €8 = Z4$E Ring-main Type, 28 Y&
7§ Standard Typeo}ati = 3tch,

K E;
Bl H=21.3m
B=21.0m
H1=2.46m
H H2=2.64m
B1=2.45m
B2=2.97Tm
H2 \
B2 Hl
| N
~ B 1

Fig. 5 Dimension of the ballast tank
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Fig. 6 Configuration of the ballast tank
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Table 1 Standard Type

H 7/

/e A ZH Ay
Ballast Tank
¥ (Unloading) | T %(Loading)

#5(P) 8466 9506

¥5(S) 8591 9518

Main #3(P) 9602 9.627
line

1 #3(3) 9648 9633

#1(P) 9942 9675

#1(3) 9937 9674

#6(P) 8212 9249

#(S) 8.350 9265

Main #4(P) 9427 9,391
line

2 #4(S) 3470 9396

#2(P) 9691 9421

#(S) 96386 9420

Total 2342 9675

Ring-main Typed 2 $ ¥ 2E ®39 F5/
4 A1+ Table 28 Fojzt)
Table 2 Ring-main Type

/3 A AR
Ballast Tank
B = (Unloading) T+ (Loading)

#5P) 8.541 9506

#5(S) 8663 9518

Main #3P) 9,600 9600
lLine

1 #3(S) 9.634 9603

#1(P) 9.845 9621

#1(S) 9.841 9621

#6(P) 8.145 9362

#6(S) 8282 9382

Mamn #4P) 9372 9553
line

s #4(5) 9.419 9560

#2(P) 9703 9606

#AS) 9702 9606

Total 9845 9621




LLERN e ke ke

36 MO LEY
EREr] ]

Table 13 298] ZAFE AHEW, w5 Azt F
F NZEG 03X AE =Ea $FyB2e] Wy}
g8 god 01AZ AE FH/e RS 24 F
A+E & F Ytk =¥, FF/MF] FEE BT
AA FAE BIAFH o|FAAH, FF9 B$ 47
o) g3 F47F AY WK Azl o)FoA &
& & Qloh

34 AN AR - HA 52
AR W A A4WoT ESHE $3E Fig 7
of YErSich

Q{m*thr

Standeni Type
Riugmain Type

1000 PR | I Aa L )

‘ B
Time(hourj

Fig. 7 Total flow rate in the unloading
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Fig. 8 Total flow rate in the loading
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