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Millington andQuirk[1] ϳὈ Ὀ ʀϳ
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Wesseling[3] ϳὈ Ὀ πȢωʀ πȢρ
Penman[4] ϳὈ Ὀ πȢφφʀ
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(1) R. J. Millington, J. P. Quirk, Transport in porous media, Transactions of 7th International Congr. Soil Sci. 1 (1960) 97- 106.
(2) Marshall, T. J., The diffusion of gases through porous media, J. Soil Sci. 10 (1959) 79- 82.
(3) J. Wesseling, Some solutions of the steady state diffusion of carbon dioxide through soils, Neth. J. Agr. Sci. 10 (1962) 109- 117.
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2 ҧ ҧ ҧ ҧ ҧ 100 100 100
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8 ҧ ҧ ҧ ҧ
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ҧ ҧ ҧ
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˲8˳ ДУзχ᷃
гИАЕḝ

/᷃ ЎарН
̓

 ᷃ τ Μʺ᷃ ЎарН˔ ΥϹІ ḊήϦϥθϛʺ ζχ∑τ

χ Υᴦ ρ

˲16˳ ДУзχ᷃ ḝ ̓
 ᷃ τ Μʺ ḝ ΥϹІ ḊήϦϥθϛʺζχ∑τ χ

Υᴦ ρ

˲18˳ ᶨ ϹІ ḝ ̓
 ᶨ ϹІ τ Μʺ ḝ ΥϹІ ḊήϦϥθϛʺ ζχ∑τ

χ Υᴦ ρ

˲24˳ ḝЦрЕḚᵫ ḝ ˷
 ЦрЕḚᵫ χϙπψ ḝ Υ τϹІ ḊήϦγʺ χ

ψ₉ ρ

˲26˳ ᶨ ϹІ
ӱ Ṁ

ˢϺаРГϰ ˣ
̓

 ӱ Ṁ ϒχ ᶨ ϹІ τ Μʺӱ Ṁ ΥϹІ ḊήϦϥθ

ϛʺζχ∑τ χ Υᴦ ρ
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. 1/3

PJ 30
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Ͼ˔І
ḝ Ἲ

(mm)

ДУз UO2

ˢwt.̋ˣ

Ϭ Ṱΰθ

ЯДи

ϵКиϻ˔

Ẋ

ḝ θϤχ ӡⱲḧπ

χ

ˢm3/h/ ḝˣ

220 26 TMI ᴣ꜠ Ẋ 2.15˷10-4

220 26 TMI ᴣ꜠ ὓ▄ 3.83˷10-5

220 26 TMI ᴣ꜠ ♯ᾓὫᴮ 1.50˷10-6

220 26 בּ ᵔЯДи Ẋ 1.09˷10-4

220 26 בּ ᵔЯДи ὓ▄ 1.30˷10-5

220 26 בּ ᵔЯДи ♯ᾓὫᴮ 7.36˷10-7

(wt%)
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7 4vol%

1 PJ 30
2 PJ 30
3 PJ 30
4 va Vg 4vol% 168

⌠ỘῬ No. ⌠Ộ Ῥ ⌠Ộ
ḝ  

( ˣ

ṓ

(m
3)

Ẩ 4

(m
3/h)

˲8˳
᷃ ЎарН˔

ˢгИАЕḝˣ

᷃ Ῥ

ˢᾚӊʾᴛ ˣ
5 0.356

1
8.4˷10-5

˲16˳ ḝ
᷃ Ῥ

ˢᾚӊʾᴛ ˣ
1 0.02

2
4.7˷10-6

˲18˳ ḝ ᶨ ϹІ Ῥ 1 0.02
2

4.7˷10-6

˲26˳
ӱ Ṁ

ϺаРГϰ˕
ᶨ ϹІ Ῥ 12 1.78

3
4.2˷10-4

- 16 (7/18)
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. 3/3

840

1480L

356L

(a)

1.78m3

0.02m3

760

1500

360

O.D. 210
I.D. 198

30

(b)

11.1L

3.33L

7.77L

1.80m3

1.78 m3

0.02m3

Å PJ 30
UC2 10

Å PJ 30 1.80m3

- 16 (8/18)
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. 1/4

100ppm
1 100ppm
1ppm

V 1ppm
V 1 100ppm

V 100ppm

- 16 (9/18)
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a. 10/12
. 2/4

1 PJ 30 0 100kPa
2 1 1
3 PJ 30 0 100kPa

4 1 1
5 (ppm) (m3/h) (m3/h) 106

ϹІ Ḋ

ˢm3/hˣ

@0̆ʹ100kPaϾ˔І Ͼ˔І
Ẩ

Ͼ˔І Ͼ˔І
Ẩ

ДУзχ᷃

ˢᴥ ᾚӊˣ

ДУзχ᷃

ˢᴥ ᾚӊˣ

ДУзχ᷃

ˢᴛ ᷃ ˣ

ДУзχ᷃

ˢᴛ ᷃ ˣ

ᶨ ϹІ ḝ 1.98E-02 4 2.15E-04 7.36E-07 4.76E-06 1.1E+04 3.7E+01 2.4E+02 ̓

ᶨ ϹІ

ˢϺаРГϰ˕ ˣ

2.15E-04 7.36E-07 4.76E-06

4.76E-06 8.8E-01

3.6E+02

2.0E-02

ӱ Ṁ 2.58E-03 8.84E-06 4.24E-04 1.5E+03 5.0E+00 2.4E+02

2.15E-04

ḝ 1.2E+00 8.1E+00

3.0E-03 7.0E-02

ḝ

̚

̚

˷᷃ ЎарН˔ 1.07E-03 3.68E-06 8.48E-05 8.8E-01

7.36E-07

Ῥ ⌠Ộ

ӡⱲḧ θϤχ

(m 3/h)
ˢppmˣ5

᷃ ЎарН˔ 1.07E-03 3.68E-06 8.48E-05 3.6E+02 1.2E+00 2.9E+012.95E+00 1

5.90E-01 2

1.22E+03 3

2.43E+02 2,3

1.76E+00 4

˷

̓

3.0E-03

- 16 (10/18)
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1
2 10 40

18

1 /

2 10 40

/ /
240ppm

26

1 /

2 10 40

/ /
240ppm

- 16 (11/18)
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1 10 40

8 1 10 40

/ /
28ppm

16 1 10 40

/ /
8.1ppm

- 16 (12/18)
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b. 1/4
a

A B C

/ / 0 4vol%

B C
C

/ / 0 100ppm

C
B
B

/ /
100ppm

A B C
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͍ʽ ꜠ ͎ʽ ꜠ ͏ʽ ἷ ꜠ ͐ʽИв˔ЈжЬАϼ꜠ ͑ʽ ꜠

χ ΥἋṓ ϢϤ ΦΜά

ρϬ

ᴛ ᴞτϢϥPt Ό χᾚ ϬУ

зАЅᵕ π

H2ψṝỲ πχ ᵫ◐ᴛ Υ

ΜάρϬ

τϢϥPtχᴛ Τϣ α

ϥ Ό ϬУзАЅᵕ π

H2ψṝỲ πχ ᵫ◐ᴛ Υ Μά

ρϬ ʻỲ ▒ᴟ (In2O3 )τẊ

ΰθ▒ ϱϷрρH2ρχᴟᶘ ᴂπ

ήϦθ ◓τϢϥ χ Ό ᾚ ϬУ

зАЅᵕ π

H2ψṝỲ πχ ᵫ◐ᴛ Υ Μά

ρϬ ʻ ᴟỲ ▒ᴟ ˢИв˔Јж

ЬАϼˣϬ ⱱΰθṝỲ ЀϱиΥ

τϢϥᴛ τϢϤ ṓ ΌΥ ᴟʺУ

зАЅᵕ π

Ỳ ▒ᴟ τẊ ΰθ▒

Υ ρ ΰθⱲτ Ό Υ ᴞβ

ϥʻάχ Ό ᴟΤϣϹІ ϬẐϛ

ϥʻИв˔ЈжЬАϼ꜠ϢϤ‰ḇ ʻ

0˙100vol.%

˶2%FS

0˙100%LEL

˶5%FS
0˙2000ppm ppm˙100%LEL 0˙200ppm

A ˓ ˓ ̚ˢ ᴟᶎ ,‰ NGˣ ˓ ̚ˢ ᴟᶎ ,‰ NGˣ

B ˷ ˓ ˓ ˓ ˓

C ̚ˢⱧ χϹІ ˣ ˓ ˓ ˓ ˓

He(0.78vol.%),Ne,CH4,

CO2(˵0.05vol.%),Ar,SO2,

Cl2(˵0.12vol.%)σς

̞ᶧᾬ ψ+1vol.%χ τϢϥ◙ꜘ

ᴟˢᵵ▄ ˣ

ᴦ ϹІ

ˢCH3OH[ЮЌЛ˔и],CO,C2H5OH[ϵ

ЌЛ˔и],i-C4H10[ϱЊЧрЌр̞Ф

кОрϹІχ  ],C2H2[ϯЈЎй

р]ˣ

ᴦ ϹІ

θιΰʺ ◓ώϥΜχ ᶤϬᴮθβ

SiO2χЀ˔ГϰрϽτϢϤֲố Υ

ᴦ

ᴦ ϹІ ᴦ ϹІ

A ˓ ˓ ˓ ˓ ˓

B ˓ ˓ ˓ ˓ ˓

C ˓ ˓ ˓ ˓ ˓

ᴂ ˢ ρ ˣ ˢ90̋ᴂ Ⱳḧ5˙10 ˣ ˢ90̋ᴂ Ⱳḧ 20 ˣ ˢ ρ ˣ ˢ ρ ˣ

A ӱ Ṁ︡ Ϊ ӱ Ṁ︡ Ϊ ӱ Ṁ︡ Ϊ ӱ Ṁ︡ Ϊ ӱ Ṁ︡ Ϊ

B ϹІжϱр︡ Ϊ ϹІжϱр︡ Ϊ ϹІжϱр︡ Ϊ ϹІжϱр︡ Ϊ ϹІжϱр︡ Ϊ

C ϹІжϱр︡ Ϊ ϹІжϱр︡ Ϊ ϹІжϱр︡ Ϊ ϹІжϱр︡ Ϊ ϹІжϱр︡ Ϊ

Ⱳḗ♪τψ ᴦ ϹІ τ▒ Υ ϹІ τ▒ Υ ϹІ τ▒ Υ ► ḕẽπχ Ẇ ᶎ  

A ˓ ˷ ˷ ˷ ˷

B ˷ ˷ ˷ ˷ ˷

C ̚ˢⱧ χϹІ ˣ ˷ ˷ ˷ ˷

ЈрЂᾖ

ᾖ

Ӥρ

ᴣ

Ḅ ϹІ

ᴣ

› ᴣ
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͒ʽΊ Ḅ ꜠ ͓ʽ ╩ἷ ᵰ ꜠
͔ʽ₯ Ẋ Ί

ˢDOAS)

͕ ʽ Ϲ І ϼ к Ы Е Ͻ ж

Тϰ˔꜠

͍͌ʽФкЕр

ˢФкЕр ᾧ ᵔלˣ

H2χἔ ΥAir ϢϤ ήΜάρ

Ϭ

LEDΊϬ2 τ ṅΰʺ♯ ϹІ˗

ϹІϬζϦηϦ ᵃΰθῇ›

ΰʺḄ χӡאַ ϬCCDπ

Јиτ χϹІϬ ΰʺ ᵰ

Ϭ ΰʺẊבּ τϢϥ ᵰ χ

ᴟ Τϣ ϬẐϛϥʻ

ϹІχ έρτὨϘμθ

χΊΥẊ ήϦϥάρϬ ΰ

οϹІ Ϭ ʻΊᾛρᾁ

Ṁχḧτ ∕βϥϹІ Ϭ

βϥ

ϹІϼкτϢϥH2ρ χᴦ ϹІ

ρχ Ϭ

ϹІϼкπH2Ϭ ΰθῇʺỲ ▒

ᴟ πᾁ

ṐФкЕр Ϭ Μθ ʻ

КирІЕχ꜠ϢϤ ӡ₯Ϭṁ ϹІρ

ϹІχ ӊ ϒḊ▄ʻ

0˙100vol.%

˶1%FS˙˶4%FS
ppm˙ vol.%1000ppm˙ vol.%

0˙100vol.%

˶10%FS

0˙100vol.%

1%˶0.1̋ʹ10%˶1%ʺ100̋˶

3%

A ˓ ˓ ˓ ˓ ˓

B ˷ ̚ˢⱧ χϹІ ˣ ̚ˢ  Ί χ ˣ ̚ˢ ʹ ḇṀˣ ̚ˢ ʹᶎ ˣ

C ̚ ˓ ˓ ˓ ˓

O2(0.16vol.%),

CO2(˵0.96vol.%),

Cl2

̞ᶧᾬ ψ+1vol.%χ τϢϥ◙

ꜘ χ ᴟˢᵵ▄ ˣ

ᵰ χẊ χ ΦσϹІ

ˢH2OʺCO2σςˣ

ЍІЕʺПв˔ЭʺЬІЕσς

Ίχ╩ ʺẊ ϬṞάβϜχ
σΰ ▒ ϹІˢ ˣ

A ˓ ˓ ˓ ˓ ˓

B ˓ ̚ˢⱧ χϹІ ˣ ̚ˢⱧ χϹІ ˣ ˓ ˓

C ˓ ̚ˢⱧ χϹІ ˣ ̚ˢⱧ χϹІ ˣ ˓ ˓

ᴂ ╩ˢ ϜΚϤˣ ˢ  ТϰиЌ™ ˣ ╩ˢ1data/10 ˣ ʹᴂ Ⱳḧ1sӟᴞ

A Ṁự ΰʺϹІ⅜︡ Ṁự ΰʺϹІ⅜︡
ӱ Ṁ︡ ΪˢΊᾛρᾁ

Ṁˣ
Ṁự ΰʺϹІ⅜︡ ӱ Ṁ︡ Ϊ

B ṓжϱрự τ ΰʺϹІ⅜︡ ṓжϱрự τ ΰʺϹІ⅜︡ ṓжϱр︡ Ϊ ṓжϱрự τ ΰʺϹІ⅜︡ ṓжϱр︡ Ϊ

C ṓжϱрự τ ΰʺϹІ⅜︡ ṓжϱрự τ ΰʺϹІ⅜︡ ṓжϱр︡ Ϊ ṓжϱрự τ ΰʺϹІ⅜︡ ṓжϱр︡ Ϊ

CCDχ ᵔ τӢ ΰ ʹ Ḅ ϹІχТϰиЌ™  
Ί χ ρЍІЕ χТϰ

иЌ
ḗ♪χθϛχ ᴟ

Υ‰ᴛʻ

П˔ЕЄдАϼ ├

A ˷ ˷ ̚ ̚ˢ ʹẊԏЪрФˣ ̚ˢ ʹ ├ˣ

B ˷ ˷ ̚ ̚ˢ ʹ ḇṀˣ ̚ˢ ʹ ˣ

C ̚ ̚ ̚ ˓ ˓

ᴣ

Ḅ ϹІ

ᴣ

› ᴣ

ЈрЂᾖ

ᾖ

Ӥρ
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A B C

A 

B 

C 
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HP H2 Ar He ZAF
https://www.fujielectric.co.jp/products/instruments/products/anlz_gas/ZAF.html

https://www.rikenkeiki.co.jp/cms/riken/pdf/support/PC9- 0314- 180610S.pdf
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