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For clarification of the relation between void fraction and effective thermal conductivity of metal 

hydride, it is important to measure an expansion and a contraction ratio directly. From this viewpoint, 

we have constructed visualization experimental apparatus to measure change in the volume of the 

metal hydride packed bed. In present paper, our first apparatus was evaluated. The results of the 

evaluations show that the present apparatus has capability of the visualization measurement in a 

pressure range from 5 Pa to 1.1 MPa. The measuring error of hydrogen storage capacity will be 

within ±1% of the maximum hydrogen absorption rate. 
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Fig.2  Appearance of experimental apparatus. 
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Fig.1  Schematic of experimental apparatus. 
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⇕ఏᑟࡀᅔ㞴࡞┿✵≧ែࠊ࡚࠸࠾࡟ᖖ 㸦30℃㸧ࡽ࠿

Ᏻ࡛℃70ࠊࡾ࠶ᯝ࡛⤖ࡢࡁ࡜ࡓࡏࡉኚ໬ࢆᗘ ࡬℃70

ᐃࠊ࡛ࡲࡿࡍ⣙㸯᫬㛫༙ࡢ᫬㛫ࢆせࠋࡓࡋ⪏ᅽᐜჾෆ

ఏ⇕࡛᫬ࡿࡼ࡟Ỉ⣲ࠊࡤࢀ࠸࡚ࡗධࡶ࡛ࡋᑡࡀỈ⣲࡟

㛫▷⦰ࡢഴྥࡀぢࠊࡶ࡛ࢀࡑࠊࡀࡿࢀࡽᛴ⃭࡞ ᗘኚ

໬࡟ᑐࡿࡍ ᗘไᚚࡣᅔ㞴࡛࡜ࡿ࠶ぢࠋࡿࢀࡽᚑࠊ࡚ࡗ

Ỉ⣲྾ⶶ᫬ࡢⓎ⇕ࠊỈ⣲ᨺฟ᫬ࡢ྾⇕࡟ᑐࠊࡣ࡚ࡋ᫬

㛫࡚ࡅ࠿ࢆᑐฎࡿࡍᚲせࠊࡾ࠶ࡀᮏ⿦⨨࡛ࠊࡣᐃᖖ≧

ែࡢ ᗘࠊᅽຊ࡟ᑐࡿࡍỈ⣲྾ⶶ㔞ࠊ⭾ᙇ⋡ࡢィ ࡜

 ࠋࡿ࡞

ࡋ⏝౑ࢆ㟁ᑐ⇕ࠊࡣ ⢭ᗘ⢭ᗘ⢭ᗘ⢭ᗘ   ᗘィࢱ࣮ࢹࢱ࣮ࢹࢱ࣮ࢹࢱ࣮ࢹ    3࣭࣭࣭࣭3

⢭ᗘ࡛ࡢࡿ࠸࡚ 0.1℃⛬ᗘࠊࡋࡔࡓࠋࡿࢀࡽ࠼⪄࡜ ᐃ

⬟ศゎࠊࡣ 0.1μV࡛㟁ᅽ್ࢆ ᐃࠊࡋ㟁ᅽ್ࡽ࠿ ᗘ

ィ⟬0.02±ࡣ࡛ࡁࡘࡽࡤࡢࢱ࣮ࢹࠊࡵࡓࡿ࠸࡚ࡋࢆ℃

 ࠋࡿ࠸࡚࠼⾜ࡀ ィࡢ⠊ᅖࡢ

ᅽຊィ ࠊࡣ㸰ḟࢡࣥࢱ౑⏝ࢪ࣮ࢤࡢᅽィࡢ௙ᵝࡀ

⢭ᗘ ⢭ᗘࡀ௙ᵝࡢᑐᅽィ⤯ࡢ⏝ヨ㦂㒊౑ࠊ1% 0.2%࡛

ኚࠊࡣᅽຊ࡛ࡿࡅ࠾࡟ࢡࣥࢱ㸰ḟࠊࡣィ ⤖ᯝࠋࡿ࠶

ື⠊ᅖ±0.01MPa࡛ࠋࡓࡗ࠶ᅗ ᅽຊࡢࢡࣥࢱ㸰ḟ࡟6
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Fig.5  Temperature of test section. 

Fig.4  Metal hydride case. 
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Fig.6  Error of pressure at the secondary tank. 



ィ ࢱ࣮ࢹࡿࡅ࠾࡟ኚື⠊ᅖࠊࡓࡲࠋࡍ♧ࢆヨ㦂㒊࡛

ኚࡶ࡚ࡵྵࢆ್ ィ࡞࠺ࡼࡢࢬ࢖ࣀࠊࡣ࡛ ᅽຊィࡢ

ື⠊ᅖ±0.002MPaࡢィ ࠋࡿ࠸࡚࠼⾜ࡀᅗ㸵࡟ヨ㦂㒊

 ࠋࡍ♧ࢆኚື⠊ᅖࢱ࣮ࢹࡿࡅ࠾࡟ ᅽຊィࡢ࡛

Ỉ⣲྾ⶶ㔞ࠊࡣィ ࡓࡋᅽຊࠊ ᗘࠊ஦๓࡟ ᐃࡋ

ࡢෆࢡࣥࢱ㸰ḟࠊࡽ࠿✚యࡢ࡛ࣥࣙࢩࢡࢭྛࡓ࠸࠾࡚

Ỉ⣲㔞ࡢኚ໬࡜ヨ㦂㒊ࡢỈ⣲㔞ࢆ⟬ฟ࡚ࡋᑟࡁฟࡇࡍ

ฟ್⟭ࡢ✚యࡢ࡝࡞⟶㓄ࡸࢡࣥࢱࠊ࡛ࡇࡇࠋࡿ࡞࡟࡜

ㄗᕪ࡜ࡿࡍุ᩿ࡽ࠿࡝࡞ᐃ⤖ᯝ ࡢ ணഛィࠊࡣ 3%

⛬ᗘ᭱ࠋࡿࢀࡽ࠼⪄࡜ࡿ࠸࡚ࢀࡲྵࡣ⤊ⓗࠊ࡟㸰ḟࢱ

ࡑࠊሙྜࡓࡋฟ⟭ࢆỈ⣲྾ⶶ㔞ࡽ࠿Ỉ⣲ኚ໬㔞ࡢࢡࣥ

ࡢLaNi5ࠊࡣㄗᕪࡢ 100g᭱ࡢ኱྾ⶶ㔞 1.4g࡟ᑐࠊ࡚ࡋ

±1.0%ᮍ‶ࠋࡿࢀࡽ࠼⪄࡜ 

3࣭࣭࣭࣭4    య✚ィ య✚ィ య✚ィ య✚ィ   Ỉ⣲྾ⶶྜ㔠ࡢ⭾ᙇ཰⦰ࣅࠊࡣ

Ỉ⣲྾ⶶྜ࡟ᅗ㸶ࠋࡿ࡞࡟࡜ࡇࡿࡍฟ⟭ࡽ࠿ീ⏬࢜ࢹ

㔠LaNi5ࢆෆ㒊ᐜჾ࡟ 100g඘ሸࡿ࡞␗ࠊࡋ඘ሸ⋡࡞࡟

࡞࡟ࡽᖹࡀ㠃⾲ࡣ(a)ࠋࡍ♧ࢆീ⏬ࡢࡁ࡜ࡓࡋ࡟࠺ࡼࡿ

ࡣ(b)ࠊែ≦ࡢࡅࡔࡓࡋ࡟ᗘ⛬ࡿ 10 ᅇࣉࢵࢱ඘ሸࡓࡋ

≧ែࠊ(c)ࡀ 100ᅇ௨ୖࣉࢵࢱ඘ሸࡓࡋ≧ែ࡛ࡇࠋࡿ࠶

࡟ࡶ࡜ᶓ᪉ྥࠊ᪉ྥ⦪ࡣゎീᗘࠊ࡚࠸࠾࡟ീ⏬ࡢ

0.0775mm/pixel ⟭ࢆ⋠㝽✵ࡢࢀࡒࢀࡑࠋࡿ࠸࡚ࡗ࡞࡜

ฟࠊ࡜ࡿࡍ(a)52%ࠊ(b)47%ࠊ(c)39%ࠋࡿ࡞࡜ 

ヨ㦂᫬ࡿࡅ࠾࡟⏬ീ࡛ࠊࡣゎീᗘࠊࡀ⣙ 0.17mm/pixel

ࡉฟ⟭ࡽ࠿࠸㐪ࡢࣝࢭࢡࣆ㸯ࠊࡵࡓࡿࢀࡽࡳ࡜ࡿ࡞࡜

⣙ࡣ⬟ศゎࡢ⋠㝽✵ࡿࢀ 0.5㸣ࠋࡿࢀࡽࡳ࡜ࡿ࡞࡟ 

 

4.    ⤖⤖⤖⤖            ゝゝゝゝ 

ᮏ◊✲ࠊࡣỈ⣲྾ⶶྜ㔠ࡢ⭾ᙇ཰⦰≉ᛶࢆㄪࡓࡿ࡭

≉⨨⿦ࡢࡑࠊ࠸⾜ࢆᵓ⠏ࡢ⨨⿦ࡿࡁ᥋ྍど໬࡛┤ࠊࡵ

ᛶホ౯ࠋࡓࡗ⾜ࢆᚓࡓࢀࡽ⤖ᯝࢆ௨ୗࠋࡿࡵ࡜ࡲ࡟ 

㸦㸯㸧ᮏ⿦⨨࡛ࠊࡣ┿✵≧ែ㸦5Pa㸧ࡽ࠿ 1.0MPa㸦⤯

ᑐᅽ 1.1MPa㸧࡛ྍࡢど໬ヨ㦂ࠋࡿ࠶࡛⬟ྍࡀ 

㸦㸰㸧0℃ࡽ࠿ ࡛⬟ྍࡀ⠊ᅖ࡛ ᗘไᚚࡢ࡛ࡲ℃80

Ỉ⣲྾ⶶࡿࡍᑐ࡟ᅽຊࠊᗘ ࡢᐃᖖ≧ែࠊࡀࡿ࠶

㔞ࠊ⭾ᙇ⋡ࡢィ ࠋࡿ࡞࡜ 

㸦㸱㸧Ỉ⣲྾ⶶ㔞ࡣLaNi5ࡢ 100g᭱ࡢ኱྾ⶶ㔞 1.4g

 ࠋࡿࡁ࡛ ±1.0%ᮍ‶࡛ィࠊ࡚ࡋᑐ࡟

 

௒ᚋࡢࡇࠊ⿦⨨࡛ࠊỈ⣲྾ⶶྜ㔠ࡢ⭾ᙇ཰⦰≉ᛶࡢ

ヲ⣽࡞ヨ㦂ࠊ࡟ࡽࡉࠋ࠺⾜ࢆ⭾ᙇ཰⦰ࡿࡼ࡟඘ሸᐦᗘ

ࢆ✲◊ࡿࡍ㛵࡟ᙳ㡪ࡢ࡬⋠᭷ຠ⇕ఏᑟࡿࡍᑐ࡟ኚ໬ࡢ

 ࠋࡿ࠶ணᐃ࡛ࡃ࠸࡚ࡗ⾜ࢆ࡝࡞⿦⨨ᨵⰋࡵࡓ࠺⾜
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Fig.7  Error of pressure at the test section. 

Fig.9  Photographs in three types of void fraction. 

(a)52%  (b)47%        (c)39% 


