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Upper-ground Double-wall Flat-bottom Spherical Roof
Liquid Oxygen Storage Tank (Capacity 1,000 tons)

Hitachi recently completed a 1,000-ton liquid oxygen storage tank of upper- EAEE"
ground double-wall type to be installed in combination with an air separation plant.
This unusual tank is made of aluminium, has ordinary insulation, and is designed in 4 5=2pR*

Naoyuki Watanabe
SEEFEA" Yoshihisa Awada

Hirotomo Dai

a flat bottom, cylindrical type. After installation, the authors measured stress at the

time of its hydraulic tests and temperature and displacement when the installation

was cooled down thereby to study stress concentration due to welded angular

distortion and thermal stress during cool-down period, as these characteristics

present difficult design problems. The measured results verified that the perform-

ance of the tank is satisfactory fulfilling design specifications. The data obtained

which are given in this article will be a valuable guide for designing and

manufacturing of this sort of vessels.
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Fig. I Double-wall Flat-bottom Spherical Roof Storage Tank
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Fig.2 Liquid Oxygen Storage Tank
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Fig.3 Method for Measuring of Welded Angula- Distortion
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Fig.4 Measured Point of Welded Angular Distortion
(Inner Tank)
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Fig.5 Measured Value of Welded Angular Distortion Fig.7 Stress Distribution of Knuckle Plate
(longitudinal Joint)
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Fig.8 Strain Concentration of Welded Angular Distortion
%E\[
"] . < i s :5 'f I\ E
- ﬂu ﬂ o
T e v &« . ® o : © . 5 i o o o o __.
i L . a . . 4 . & o 5 o m%
| 0° ’Q . 0 . . e o %o . e’ 7] i e g /
il o o o -
Qr.]/ a : o o
Hl ¢ @ "8 o
Q o o
2 o o & aQ - r
o~ —Iﬁl @ s a o 9 = -b‘
G g ¢ "0
— = 5 ;—g '6""'6 o] _Eﬂ
HI? @ o e =% I
Lﬁ © o = c 2
i [ o MBI |
] Q ine =
S~ U FHS = i o . 5 : s s B
T e "s v e 0 3
;f' . o
5 \U s I‘ *E - . o - © o o
L= 3 w o = o

X9 ZEMIET & MBXR O BRITIAEE
BEAQ.2mmiEAR ) > ZIZ{RE L,
T xBET 5,

Fig.9

RBICEFEERE L £ DZEAL
)2 ZDEFREZ2UVUTATr—THRHL, RED

Fitting of Displacement Gauge and Thermocouple
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Fig.ll Measured Point of Displacement and Temparature
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Fig.14 Temperature Distribution of Inner Tanks
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Fig.15 Relation between Shrinkage Value and Temperature
(180-degree angle)

#)20kg/mm” = 24D, MEoOmM 2z 2l 85, LaL,
DL ) WREEFIC T RFRE L 2 Ex i voTt, ASME

(American Society of Mechanical Engineers) Sec. VI
Div.2. 12320\ T, ZOBMGHIZLBENBITEZITEH ) £ 8F
ﬁﬁMLﬁw5xuﬁkgao7~w¢vy_m%¢ém1&
{EIZ10E[ 2 1 X10LL T &FE 2 s 50T, &REAYICIZ4
YETHDHIEDbHI D

a & =

(it 7 Z DO AR TN DO FEEIZ L - T, F#H A DTEE
AKMEIZEI KL Do h b, FHIzON, o kESL, B
HEDTCHE, I & iz~ miRkL &, fFvonsr7

— g T ’?ﬁ?d\l_,“(@ LB DS B,

ATl | dm ka1, 000t R AT fli o i it o 55Dl & 7 —
sINHE 2 Hg E L, Iﬁl"ﬂ—*;—iK%%deC: e, F—er
REIZZAL LB DRIE X IT v, ZTORR LD, BEALH
2 & BIETET EBICHDOEZERE 24T 4% - 725%, RHAEDOKE %

Lo 35|

T TE 2 e, BN EBHAL T IHFETH 5,
b ) IR A, FER T2 2720 2 BIR &AL 12 TR Rk

MO EERTDHIRETH 3

ZEZ L@
(1) SEY AL T T =9 A58 KIRELY 2 By kst
JLHE (B 1141 )

(2) fHET AL E L I RIR T Z DO B L O F DO{RY%

EHRLZB] 9 2 L e (I F143)
(3) FKH, JcH D NEENEEY 12 58§ S MatERE oBF7E
(25 1 #), WAt 2 rinﬁ){.;kffjll'? ~(H{740- 6 )
(4) 7CHI @ TiEERSE I 38T A tEEE o BFE (55 3 #1),

G 2 S HE 5 119 (” 41- 6 )





