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Studies of Explosive Characteristics of Hydrogen
(1 st Report)

—Effect of High pressurs on the Flammability Limits of Hydrogen——

Shozo Yacyu** - . Hidenori MATSUI*™ , .
Toei MATSUDA** Hiroshi YAasumMoTO** -

In industries, hydrogen is often used at high pressures and a knowledge of flammability limits of
hydrogen under high pressures is required for safe operations. The authors measured flammability
limits of Hy-Air, Hy-0, and H;-0,-N, mixtures at pressures from atmospheric to 80 kg/cm? and
examined the effect of high pressures on flammability limits of the mixtures.

~The mixtures were ignited in a stainless steel cylinder (7.5cm ‘i diameter and 50 cm in height) by
passing a current through a Pt wire located at the bottom of the cylindér. '

Lower and upper limits of ﬂammability for Hy-Air and H,-O, mixtures vary' specifically with
pressures. The lower limits for those mixtures increase from 4 to 59% H, corresponding with pressure
increase from atmospheric to about 30 kg/cm?. They, however, decrease very slowly with the higher
pressures, resulting in a little higher even at 80 kg/cm? than those at atmosphere. On the other hand,
the upper limits for H,-Air mixtures decrease from 75 to 719, coresponding with pressure increase
from atmospheric to about 10 kg/cm? and increase at the higher pressure, getting to 769 at 80 kg/cm?.
Similarly, the upper limits for H,-O; mixtures decrease from 95 to 949 and again reach 959% at 80
kg/cm?. The lower gnd upper limits at 80 kg/cm? are nearly the same at atmospheric pressure.

Flammability limits for the system H,-Air-N, at pressures of 20 kg/cm? and 50 kg/cm?, presented on
a triangular diagram, are narrower than those at atmosphere. Accordingly, the flammability limits
for the system H,-O,-N, are estimated not to enlarge more with the pressure elevated to about 80

kg/cm? than those at atmosphere.

* AF{bFESE S EBR/LETERK S Jan, 1968) CEEEHE.
**  fp2ea8 Chemical Section. '
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Fig. 2 Flammability limits of H,-Air
mixtures. ’

KR-EKRBRRR

— 3 —

ZRLTWA. Tiobhh, BRMEREEI LU DR
B HECERL, HAEUEDENTCHIE L 7o
LHEEELTS. CoEEAEBRTIRE QWD
ULBLV. ZoDX57A®aEE, #Bkic Berl 50 X
DI HEERRC L BPETHREDBRT WIS, &
BlO_EFRTKHLE X 5 PETLEDOEEIRER
7o

T, BEA 25~35°C (BHER) © kT sHlE
fEL 0~10°C (XHIEE) wrd s WEEY Ligd 5
&, TOREZL 25°C BETHI bbb,
LR ERFACHBRR EnF By 52 Tw5, L
Do T, BETOBRERIC RIETREDBEI S\
Tk, SBEOEBRFOLERL L THSS.

DOER, ek Coward B9k L OFEHASD D ERIC
Lo THEET TR EDLNT WL LTHS
2, ZOROTFRAMTHEETCS T & BE—ER
D ¥ ETOBRBUIKKBENK 10% Ll s\ »wCH]
BETH D, THLATOKRRIBE TS 7 A thic 8
YUBORRICIKEVDBET 5 2 L A F ASHOER
ol o, Lk oT, BEKEDSZ 4~7
%o DRARIR T 1k KEEEEO B ESD g &
<o EXRTFRABBOEL TR L FEBR TR
RSIHLIBRWELDTEELE FAY RT3
Ehdote. RS OEEDOHEMIRBICHET ST
ETHD. Z0X5RKED FRIITAMD FTHMEEH A
BLUORRAC LD VERICREY 7T DT, %0
%ﬁmétofm,%kx4y%%kht@%m5ﬁ_
DOEABICBERNE SO LA LTNTLEEIR
THEIL, KEEEH S50 L WELTTFRAE
B RDI.

s, k& Fig.2 oflE Bv-i% ki DC 12
VICX 2 BSMBHIETH 5, O 7Bl
NisFEKR E LT AC 100V & & 5 B4 s
BEHA LS, DC 12V DPEALERITL E D5
ik ot

32 KE-EER 2 BRAROBRER

KE-FER 2 RAROFEEDND 80kg/em? # T F
NTRBT 2 BETER S L ORR FRA ORI ERS R
% Fig.3 ©Rd. oROBRERD Fh X 55
L2 EZORR-EEROBEIEAEL LTV 5.
Tiobh, TRAMBIKZE-2ERL & A YA~
THY, ERFEBIIKE-ZZERCHEL T b A



— 4 — EXRFEWRIm RS
Lower limits Upper limits
80
0:25~35°C
70k a: 0~10°C
G 60
g
S 501
2
@ 40+
=1
A
o 30p
[=9
= a0k
(=]
|3l
10+
0 1 1 i 1 1 1
3 4 5 93 94 95 96

H, concentration (vol%)

Fig. 3 . Flammablity limits of Hy-O,
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(1) Effect of High Pressures on the Flammability Limits of Hydrogen.
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Flammability limits of H,-Air

internal cavity of 7.5cm in diameter and 50 cm in height,
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