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Charge-Discharge Characteristics of Underground Pipe-type Gas Holder

Tomoaki TAKEUCHI,

Mitsunori KOMORI™,

Toshiharu KAGAWA™

Underground Pipe-type gas holder is a new gas storage method which does not require large lots. In this research, a
temperature fluctuation caused by charging-discharging the pipe holder has been studied. A test of a miniature holder with
shape scaled down from that of a pipe holder, and a test of a full-size test plant were performed. And a universal
experimental equation which describes the heat transfer of the internal gas and the holder pipe body of the pipe holder has
been derived from these test results. And four kinds of miniature holders with different aspect ratios confirmed that the
aspect ratio has little impact on the heat transfer phenomenon. And based on these results, a simple numerical analysis
model which reproduces temperature fluctuation in a pipe holder was proposed.
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Fig.6 Schematic of miniature holder test apparatus
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Table 2 Test Condition of full-scale plant test

. Holder Holder Aspect Holder Charging/ | Average
ol Fuia “gf:s';“f;" Diameter | Length | Ratio | Geometric | Charge/ | Discharging | Pressure Q‘;:J?;Z
o Flul D L A=L/D | Volume | Discharge | Tme | Drop Rate
kPaG mm m - m* min kPa/min | N /min
21 Charge |—200 350
2 8222 9 200 350
128 | Discharge 00 350
24 00 350
25 00 7 300
= M 7000 5812 310 533 Charge 5 z e
27 00 7 300
2 822:d 60 7 500
29 Discharge | 60 2 500
30 60 7 500
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Fig.10 Pressure and temperature responses

(a) Test No. 21: Charging at the standard rate(200 min)
(b) Test No. 23: Discharging at the standard rate(200 min)
(c) Test No. 25: Charging at rapid rate(100 min)

(d) Test No. 28: Discharging at rapid rate(60 min)
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