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- Large tank contamers for mtermodal transportatmn of non—refrlgerated " '_p ssure—hqueflable

gases by ship, road and rail have been widely used in European countries and the USA:

However, tank containers are not used in Japan dué to-the difficulty of compliance with both -
international regulations and domestic regulations. Recently, we have developed a large tank
container for liquefied Freon 22 gas (R22) that overcomes these problems. This paper
shows the outlines of regulations concerned, design procedures and operation of the tank
The primary regulations for gas containers are: the Japanese high pressure gas
control laws, the Japanese regulations for transportation and storage of dangerous goods by
ship, the Japanese poisonous and irritant substances control laws, IMDG Code, Blue Book,
CFR49 and ADR/RID.

The primary design con51derat10ns are the tank material, maximum expected working
temperature, maximum allowable working pressure, test pressure, tank capac1ty, plate
thickness and auxiliary equ,lpment such, as surge plates, shut—off devices, manholes, pressure'

safety devices, measuring devices and thermal insulation.
The primary operat1ona1 conmderatlons are filling quantity and per10d1c 1nspect10n
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The total flow of pressure relief devices “Q” may
be calculated by one of the following equivalent
formulae :

Formula for metric unit :

FA*.82 /7T
Q = 5,620,000 75—/ 4L

Where :

The accumulating condltlon is 20 . per cent above
the start—to-dlscharge pressure of the relief device.
Q is expressed in m3/h of “air-at" atmospherlc‘

_pressure ‘and a’ temperature of 15°C.
Fis a coefflclent with the following value :

~ For ‘uninsulated tanks F=1

8U(649-t)
035x 108

Where U is the thermal conductivity of
the insulation taken at 311°K in g-cal/h
(sq. metre) (°K) and

t=the ambient temperature of the lading
at loading in °C.

For insulated tanks F=

A is the total external area of the tank in m?2

Z is the gas compressibility factor in accumulating
conditions (if this factor is unknown, let Z equal
1.0).

T is absolute temperature in K degrees above the
pressure relief devices and in accumulating con-
ditions.

C is a constant derived from the following equa-
Cp
Cv

heat (if this factor is unknown, let C= 315)

mo%khf ]ﬁl

k C cC 'k C
1.00 315 1.26 343 1.52 366

- 1.02 318 1.28 345  1.54 368
1.04 320 1.30 347 1.56 369
1.06 3822 1.32 - 349 . 1.58 371
1.08 324 1.3 851  1.60 372

tion as a function of the ratio k= to >speeific

1.10
1.12
1,14
1.16
1.18
1.20
1.22
1.24

327
329
331
333
335
337
339
341

1.36
1.38
1.40
1.42
1.44
1.46
1.48
1.50

352
354
356
358
359
361
363
364

1.62
1.64
1.66
1.68
1.70
2.00
2.20

374
376
377
379
380

400

412

L is the latent vaporlzatmn heat of the liquid, in

kcal/kg, in accumulating conditions.
molar mass of the discharged gas.
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