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A Study on Ventilation Characteristics of Cargo-oil pump room
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Abstract

In this study, a scaled model chamber was built to investigate ventilation characteristics of the

Under floor Air-conditioning System. Experimental study was performed in model for cargo-oil

pump room with inlet and outlet by visualization equipment with laser apparatus. Instant simul-
taneous velocity vectors at whole field were measured by 2-D PIV system(CACTUS’ 2000) which
adopted two-frame grey-level cross correlation algorithm. The flow pattern reveals the large scale

counterclockwise forced-vortex rotation from upside louver to lower scupper toward diagonal cor-

ner and also found small eddies at bottom layer

7|E=MdH
B : width of cavity(mm)
H  : height of cavity(mm)
L : length of cavity(mm)
1 : distance between particles
Re : modified Reynolds number, v - B/v
U : unit velocity (m/sec)
u : x-axis direction velocity
v : y-axis direction velocity
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(%, y) : pixel coordinate of image

nzlA B}
4t : time interval between image frame
] : rotation angle of image
A : wave length of laser
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Table 1 Experimental Condition

e 242 A 428 949 32(0.1 mYmin)E o]
43t Aed HA 29 F, 29 AR ugez
28 F43e] HE, fFxdda 9 OAg /%
AL AA £z A¢ gk 28z 29 B
2 27t AYH=0.45m) 452 AHEH #5%
YR ZE FYHAE oju] F-FFY At &
Eol gl ARERC] HEF F{FNE DAY
o Sae 2pwde] AES 20%~40% AF 2
38 ZASYTE A 7HA] B7]3 < 303, 45
3] 2 603)9] A 717 #7])8gd diste] dgE
s oluf FHelz24E 42 Re=1.5x 104,
2.3x10° 2 3.1x1090]t}. A7 A @78 5= A
FlAM FHT U WRAA S FZ A )
ZH e F71FA] 3L NNELR ALE 5
At AP zAL o et HEHe] 3
2 g FAAF A7t 308 9] §7)7} A gske
FAWFol, ez g Muto] A FHMoz 3
29 71E S 8HA @ TRo|ER HEFA Y L
g2 BAFG ) PIVA o] A4-9 7HA 18 94
AN FEFY 99 2t g wre} vhd k=0
oF 5803 4 460 A o™ {ixle] A o] F A%}
AZAGZAIEE B L7 A% A4 =
7t 1=4~8 B4 9 50x 400t} @G A ] sl
o Fhd|Ete] £H T = 6= —0.320]9, A & 4
oA BAstach gdad e wAS ARdge
T~9H A7 40~565 o), AFFFe] &%
SEXE ded 293 A2 Ae ALA 17
Z(CPU 200MHz)e| ] 2F 20% AFHTh

Item Specification
Image board DT3155 (640 x 480 Pixel, B/W)
Visualization Light source 5W Argon—Ion Laser, A=514m

Equipment sheet light Cylindrical Lens & Fiber Line, about 1.5mm

Model dimension 1/18 of Actual size, Bx L xH : 430 x 300 x 340mm.
. Flow meter Water, Digital, Maker:ISOIL Co., Model:MC108—G7
Measuring Particle PVC(Specific Gravity:1.02, 90~ 150m)
condition Resolution 1/120 sec.(Image Intensify Camera), 3 Pixel/mm
Calculation Time 20 second/Frame(200MHz, Pentium [ )
Image Record Hi—8mm, Sony, Model:Pro5000
Image processing Data for Time —mean 100~300 Frame(Random Acquire)

Identification CACTUS' 2000(grey—level cross correlation algorithm)
Error Vector(%) Under 0.5 %/Fraine, Average : about 0.15%
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Fig. 3 Schematic diagram of model pump room
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Fig. 5 Time-Sequential Instantaneous Velocity Distribution at z/Z=0.5
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Fig. 6 Stream-ribbons of hood room for LNG Car-
rier(Ref.6)
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Fig. 7 Time-mean Velocity Profiles at Vertical cen-
ter line
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