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Flow Characteristics of Floating Roof Tank with Varying the Number of
Operation and Angle
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Key Words : Floating Roof Tank(+7& 3 & B=), Mixer( EA4]), Angle(ZE)
ABSTRACT

In this study, there are 6 mixers that are installed in a 600,000 barrel tank. We identified internal flow characteristics of
floating roof tank with varying the number of operation from 4 to 6 because mixer is a variable that influence flow
characteristics of the tank. And while varying an angle from Right 60°, Right 30°, Left 30° to Left 60°, we identified internal
flow characteristics of the tank. As a result, maximum velocity of flow was 0.02m/s stationarily when we changed the number
of operation from 4 to 6. Maximum velocity of flow by change of an angle was from 0.42m/s to 0.47mv/s. Therefore, we
identified that these factors don't have a great influence on internal flow characteristics of a tank by investigating results with

varying the number of operation and an angle.
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Table 1. Analysis Condition of Inlet Line

Input from outside Incoming 468
the Tank Direction("s) ’
Left and Right 198
Output to the Direction(™) .
Tank
Incoming Direction(mm) 2.36
Table 2. Velocity of the Inlet Line
Input from outside Inlet Diameter(mn) 762
the Tank Incoming Flow(BBL/h) 45940
Diameter of the Left- 762
Right Direction(mm)
Output to the Tank -
Diameter of the 30
Incoming Direction(mm)
Table 3. Interpreting Conditions
N Mixer . Analysis
Case ank No. Mixer Angle Re. Method
1 4 R60
2 6 R30
3 20D-7 0 606247 CFD
4 L30
5 160
Table 4. Flow Rate by Mixer
Types of Density | Diameter | Cross-Sectional | Flow
Mixer (kg/m3) (m) Area (m’) (m/s)
33P-STMb55 0.813 0.52 5.63
830
33P-TM55 0.838 0.55 532

33P-STM55(55 KW): Swivel Angle Type
33P-TMb55(55 KW): Fixed Angle Type
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g. 4. Modeling of 20D-7 Tank (Case 2)

Fig. 5. Modeling of 20D-7 Tank (Case 3)
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Fig. 6. Modeling of 20D-7 Tank (Case 4)
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Fig. 7. Modeling of 20D-7 Tank (Case 5)
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Table 5. Angle of Tank Mixer

Tank 1\4[’;;‘2 Vertical Angle H(fjg:‘"‘l
10° 0°
Fixed 10° 0°
20D-7 T U
0° 0°
Swivel 0° 0°
0° 0°
l

Fig. 9. Flow Distribution according to the Angle Changes of Mixers

(Right 60° Direction)
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g. 10. Flow Distribution according to the Angle Changes of
Mixers (Right 30° Direction)

o] x| ZHE= Table 59F 2t} ujA]Q] 90| B9 Yt
of MAls FFE 2481 Hstd YA A= =
Right 60°, Right 30°, 0°, Left 30°, Left 60°& d}o] jA]
Ztro] Hglel W 554 siAlskth

Fig. 9 ~ Fig. 132 ‘QAH 21w WsAl7|EA By
ol §5EAS 4% AFfo|t}, Table 6= A9 2=
Hotel| wWE s ANE FAH R e I

Fig. 9= 94 2] ZI= 2 Right 60°2 HSIA|AA &2 U
Hol EEAL aj43t A3} 0.45 m/s2] H0] WAEH=
A& & 5 Ak olufo] FEEARL HAS F9o] o
7t FAREHA B HES webA 13} fEo] EAsk, 1
2} G50l QA 23} G50 "a AR A TAYs= A
& AT,
o4 9] ZF=E Right 30°% WIAAA B3
92 aAeE A} 0,42 m/s9] f-<5o] LAY}
AU, o o] a5 wA e ol <

(=P~
\_

& M8, MI3E, 2015



Mol JtS 4 U 2T W0l G2 RS X W3 RSEY

Fig. 11. Flow Distribution according to the Angle Changes of
Mixers (0° Direction)

Fig. 12. Flow Distribution according to the Angle Changes of
Mixers (Left 30° Direction)

Fig. 13. Flow Distribution according to the Angle Changes of
Mixers (Left 60° Direction)

Table 6. Interpretation result according to the Angle Changes of

Mixers
Mixer No. Interpretation Result
Right 60° 0.45 m/s
Right 30° 042 nv/s
0° 04 /s
Left 30° 043 m/s
Left 60° 044 m/s
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Fig. 14. Flow Distribution according to the Changes of Mixers in
Operation (4 Mixers)

Fig. 15. Flow Distribution according to the Changes of Mixers in
Operation (6 Mixers)
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Table 7. Interpretation result according to the Changes of Mixers

in Operation
Mixer No. Interpretation Result
4 0.020 m/s
6 0.020 m/s

Table 8. Result of Sample Measurement

Sampling (Mixer 4) Sampling (Mixer 6)
Sample Point Result Sample Point Result

Upper 41.3 Upper 416

Middle 415 Middle 415

Lower 415 Lower 415

Average 414 Average 415

d 0.2 d 0.1
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