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A Study on Mechanical Ventilation Characteristics
in Cargo Handling Area of Tanker
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Abstract

In regulation of IGC code 12.1, mechanical ventilation should be arranged to ensure sufficient air
movement through the space to avoid the accumulation of flammable or toxic vapours and ensure a
safe working environment, but in no case should the ventilation system have a capacity of less than
30 changes of air per hour based upon the total volume of the space.

In this study, a scaled model chamber was constructed to investigate the ventilation characteristics
and stagnation area in the hood room of a LNG carrier and pump room in tanker. An experimental
study was performed on the model by using visualization equipment with a laser apparatus and an
image intensifier CCD camera. Twelve different kinds of measuring areas were selected as the
experimental condition. Instant simultaneous velocity vectors in the whole fields were measured by a
2-D PIV system. A three-dimensional numerical simulation was also carried out for three different
Revnolds numbers. Then the CFD predictions were discussed with the experimental results.

The results show the spiral L-shape flow that moves from the opening on the left wall diagonally
to the upper right part dominates the ventilation structure. The stationary area of hood room in the
velocity distributions was located in the upper left stern part.
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Fig. 1~ Vent duct of cargo pump room
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Fig. 2 Schematic diagram of experimental
apparatus
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Item Specification
Image board DT3155 (640 x 480 Pixel, B/W)
Visuz.xlization Light source 5W Argon-lon Laser, A=514un
Equipment sheet light Cylindrical Lens & Fiber Line, about 1.5mm
Model dimension 1/18 of Actual size, BXLXH : 430 x300 % 340mm.
Measuring Flow meter Water, Digital, Maker:ISOIL Co., Model:MC108-G7
condition Particle PVC(Specific Gravity:1.02, 90~ 150;m)
Resolution 1/120 second, 3 Pixel/mm
Calculation Time 20 second/Frame(200MHz, PentiumII)
Image processing | Image Record Hi-8mm, Sony, Model:Pro5000
Data for Time-mean| 100~300 Frame(Random Acquire)
Identification CACTUS'2000(grey~level cross correlation algorithm)
Error Vector(%) Under 0.5 %/Frame, Average : about 0.15%




2

B 2
tlo Ju ot o

o wlEEE IR 435 7|EoR A
Flojon APxAL F13 2ol Hxalel A¢
o) A4 Az 3039 #7173 A
ol1, Aoz g AMule] AFAHLZ 3HE I}
812 obe FRolE® PP o) el FA|hct
Fig. 3& AaMAQl f-52 #skg siotsly] Yste] &
7184 453} ol ¥ wheld PIV Al S-S 8% A3 s B
o} 3 qlrt, olu A Alg, Avilgoz Fof
Del(z/7-05) A Sofl TG d(z/Z=0.1)0]}.

U = 1.0 m/sec

300 f /

: % S
250—, / 7 SRS
= Hilf ///: S
200p 7 / IR ‘
EXN S
K] - A s |
» 15 ;; ey !
T I 7 :
> s M § i
100¢ e IFERE R

| i [ il

L [ IR RE

bous Py

50

x-axis(mm)

(@) z/Z=05

U = 1.0 m/sec

+ N it

L -~ o~ R
300 P SN N

- N NN R —— o\

N
250 : C:\\:\\ \\\s N \\\ 2SN :
- ! N X
g 2o0ilfi: n L \‘v
B ¥
'% 150 |
>

x-axis{mm)

(b} z/2=09

Fig. 3 Time-mean velocity distribution
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Fig. 4 Time-mean velocity profiles at vertical
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Table 2 Definition of measuring region
L Area'x,y Max. V. Avg. V.
section (mm) (m/sec) (m/sec)
_ $1:40,40 0.6099 0.1687
nggn $2:220,40 0.3923 0.1185
27=0.75 |93:400,40 0.1961 0.0913
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ge?tli‘j) . m2:27050 | 0.1457 0.0549
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m4:630,50 | 0.0881 0.0387
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Table 3 Computational Condition

Item Conditions
Flow field 0.81 X 0.28 X 0.33(m)
6.5x10",
i?}rn%]db 9.7% 10",
mber 129%10°

Grid Number
l\/IX X NY X Dz

72X 38X 42

Max. Grid Size

0.01125(m)

Min. Grid Size

0.00734(m)

0.347 m/sec

ICn I*(i(;\:; 0520 m/sec
ondition 0.693 m/sec

Out Flow U oV _ _

Condition oy 0 gy =0 F 0
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Fig. 10 CFD Result of modify inlet area
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