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Construction of ballast system at Mutsu I nstitute and
estimation of it’s precision.
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Nobuyuki SHIKAMA™*?  Keisuke MIZUNO**  Kensuke TAKEUCHI **

In our previous report of "On the weight adjustment of profiling float", the characteristic of float, the statics of neutral
buoyancy at park depth, and the basic method of ballasting was described. Using such technology, the operational
works of float ballasting was started in the Mutsu institute of Oceanography, where the new high pressure tank was
built mainly for the ballsting of float. Establishing the operationa works, the quality management, which contains with
staffing structure, operation plan and documents plan, was also established. The advantages of our practical methods of
ballasting in our laboratory for better ballasting results were introduced. The accuracy of ballasting were also concluded
from the technical message of first ascent of 62 flatsin this report.
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Fig. 1 Quality management plan of 2002Fy.
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F2-1 WNITATA TR
Table 2-1 Output of ballasting software.

Apex707

BALLASTING: @Ballasting 02/10/15 10:31:24

DATE: 00/00/15 10H PERATOR: Inoue Hirano

AIR WT.INST: 24665.3 [g] INITIAL CHAIN: 6.90 [cm]

A UNIT MASS (Water) : 1.386 [g/cm]

WEIGHT etc (Water): 70.16 [g]

EMPIRICAL MASS (Air): 9.00 [g]

PRES_OFFSET: 0.09381 [MPa]

BALLAST NO: 9 Point

uD P L cw M T
[dbar]  [em] (9] ] [cl

DOWN 2009.5 5590 67.91 138.07 19.52
DOWN 1689.5 43.00 50.03 120.19 19.47
DOWN 1393.3 31.80 34.51 104.67 19.39
DOWN 10936 1970 17.74 87.90 19.34
DOWN 840.4 9.00 291 73.07 19.30
uP 947.4  14.00 9.84 80.00 19.31

up 1246.7 2540 2564 9580 19.35
uP 1647.3 3760 4255 11271 19.40
upP 1846.1 49.30 5877 128.93 19.44

X No Use This Data

Ballasting Curve  M(P)[g]=0.055058 * Pldbar] + 27.43
Error Value  Slope +-0.0009616 [g/dbar]
Target Pressure 2000.0 [dbar]  Trim Mass 137.54 [g]

The following lines contain the endpoints of:
1.The ballast curve

2.The ballast curve + a positive perturbation
3.The ballast curve + a negative perturbation

[dbar] [o] [dbar]
1. 0.0 27.43 2000.0
2. 0.0 28.78 2000.0
3. 0.0 26.08 2000.0

4. Temperature of Ballast Water at Target Pressure
5. Salinity of Ballast Water

6. Density of Ballast Water at Target Pressure

7. Ocean Insitu Temperature at Target Pressure

8. Salinity
9. Density
10. Compressibility

11. Compressibility of The Float

12. Specific Compressibility of Float

18. Volume Thermal Expansion Coefficient of Float
14. Float Volume in Ballast Water at Target Pressure
15. Volume Change due to Thermal Expansion

16. Float Volume in Ocean Water at Target Pressure
17. Trim Mass (Neutral Bouyancy in Ballast Water)
18. Compensation Mass (Neutral Bouyancy in Ocean)
19. Ballast to Place Inside Float

20. Initial Mass of Float

21. Mass Change due to Internal Ballast

22. Final Mass of Float

23. Empirical Mass + Others

24. Empirical Float Weight

3 About No.11 Compressibility of The Float

L L
0 [dbar] 1000 2000

Standard Deviation 0.37 [g]

Intercept +1.35 [g]

Estimated Error for Trim Mass 0.68 [g]

lg] [dbar] [a]

137.54 2000.0 137.54
136.97 2000.0 136.97
138.12 2000.0 138.12

19.392[C]
0.000 [psu]
1.00732100 [g/ml]
1.9000 [C]
345810 [psu]
1.03687100 [g/ml]
4.3546E-06 [/dbar]
2.4897E-06 [/dbar]
0.572 [F/
7.080E-05 [/C]
24622.60 [ml]
-30.49 [ml]
24592.10 [ml]
137.54 [q]
695.99 [g]
833.54 [g]
24665.30 [g]
833.54 [g]
25498.84 [q]
9.40 [q]
25489.44 [g]

The rate of compression of float has calculated by volume of float in case the pressure is 400db and 800db.
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Table 3 Specifications of high pressure tank and attached instruments.
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Fig. 4 Pressure pattern of ballasting.
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Table 2-2 Spread sheet of weight adjustment.
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=R I TARRE. 2=y 1A RREVERTE
) FZER [ 24665.0] K&
2=y TAhEREE
@) | ER2 11868.8] - E- T 71 A7
(5) | REREL VB 23079 F (M +E B
(6) | A2 —7 Py TAMRFE 10061.0| 3% (4)
7) [ BMER GIalE) 427.3| (3)-(2)-(4)-(6)
(8) | BINEE (FAME) 427.
[OIET 10488.3] (6) + (8)
(10) [ AEEE (FAllE 10488.
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(16) | Empirical AiE_ -9.0
(7) %}%Efi?%%fﬁ) 11312.5] (10)+ (14) + (15) + (16)
SBHNERAE 2 A0SR
(8) [ B/ Ny T )=k | 14753 ] 5082 D&
(9) [ BRIy TI—/\ [ 7404
(20) | FIRAT 3 | 402~
AL
(21) | Riaa A A B (SR 10909.5] 7 RFL 27 ER5<
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(23) [ BIER (A 403.
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(25) | Reain i & B (SR 11312.
| &S Eer
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Fig. 5 Schetch of piston position.
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2. TR A0 P A
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Fig. 6 Histgram of weight adjustment error.
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