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Experimental & Performance Analysis of an Inert Gas
Generator for Fire Suppressing

Kim, SooYong - V.P. Kovalevsky

ABSTRACT ®

Present study deals with performance analysis and experimental investigation of an inert gas
generator (IGG) which can be used as effective means to suppress fire. The IGG uses a
turbo-jet engine to generate inert gas for fire extinguishing. It is generally known that a less
degree of oxygen content in the product of combustion will increase the effectiveness of fire
extinguishing. An inert gas generator system with water injection has advantages of suffocating
and cooling effects that are very important factors for fire extinguishing. Some aspects of
influencing parameters, such as, air excess coefficient, compressor pressure ratio, air
temperature before combustion chamber, gas temperature after combustion chamber, mass flow
rate of water injection etc. on the performance of IGG system are investigated.

]

2
=

2 d7s B4 addor AYss] 98 HBAtEAYHCEY 4% d4 2 4Yo B
A7e WEE F1 Utk MBA2AGECHE HaHNE o) g5t HAE Aksy] A W@
9hEE AZUG. GWH22 IAAE Sol Y2 TR 2EER HAALol Fol8 Aoz
geid ik wlgAsbaAddoE Axdge 5 =ES Aol B s % SHAAL
499 47 2 AAEAE 2E Gk A fAsc NBAAAAdDlE A5 HAE 23
99 A GFu, #F FAAS, 927 4T L%, 7 4% L F54F) VY 9¥e =
ArstedTh

o 7 A A 7409 A2) FHAN A

.M B 7b st #AEE 7409709 /A At
stgol el AR, 98'd A=ulAlo}, T o]

A2 2 vz 4oz 3 ¥y ¥y Ao} & FdotAlol dujelA AT A2
Aol AFEe] wly] 7k &el CObA7t gto] g o] H&H T o2 1% FVR
A Rog YEA D oy AT TRA Aste] AYZAA Hart 2T AL L&
2 E £ 9tk o9 E diy U9 F U

Fd, 3 97, 47 39, £ A9 FelA AgE G RelME 23 22 A9 9
dgste A 2 A st dojue ol 4&stxn dokn & F Aok 2HU A
FAE A7 2dzte] & dUd9 A Rez A7 BAsE BS o)& AGEI] AT FH
BFEHE QUek o2 90de) T ojgtze F4 o2y 99 A olF AF7AA AHEH &

_86_



a%F FF o] dREeldn & £ e
A Agel & %%‘}-:— de A A7A
ZHoA Aol ot AA, £ A A
A& ert - = Hojd. &L JAd
Hlate] Astge £20 w9 =7] @Ee) o] &
ﬂxﬂ Aol AHgste B AF3A gFe &

2% % ook #uE olgeol Ut B
e B d§ P99 Ao A Hooh
2o ol Wgow 527 W Holx ¥x
24 2o EAsE AL AUl folaA
g1 E Ade 2A7 A& £ UG AAZ,
SF3AY A 22 AL AdgE A
ol fRHHAA AS oAsEar spay
Halon7}2% AH4® 45 o A 9717
03 7GRS Bl st Aol e
84 AgsgozHE HAYN %1 E ¥
(Foam)& AH&38t= 29 8A g F o2 A
Asted A7k wo] Wasithe wyol 3l
o wRe] w@AHA2Y AS gy FrE 2
WE st 2gAE 7] fEel AL
Aol 9n T /L Aol o] AN W
2o unsAdl 53 zHHolgm & & I
0. woelyzt iy Fr159 AE HEe 7
AN B JE §E74AGR0 E¥ER @ol
B74RoZE MGG T BuPD olg e
o4z Astel M BAIAAGHOEE XA
sl AgTIE2A W shsAel Ao By
Ak JtAEEE olgdtd FANAL AEH
d= Azt gom aZdMaE 53 1990
d 0 olgta 29 TsolE #4 Ay =
Aoz A% A4S ALYy dstd Bt
ARl £ Tel B2 Hol g ol
a2 2193 F odie]l 3 #Ata= sA4E A
¢ ARE 7.
2 2 =

SAALE A vggt2AdHolH
(IGG : Inert Gas Generator)?] A%< t7] ¥
718 F43ld 37 Fo e A RS A
A7l Hg AzdY 8¢ sl 5715
9 ARE AAR A stAEEIYRY 4
23 ot 1AH2E 444 E AAGFA H
o ARG 2FHE 15%°18Y dx F
= gH7t o] 7oA e A JtaEHY 34
of #3dA7E F&ste 7h2gH wir) k2

o] ﬂ%v}l RE HAEEF FHEHE AAY F
ek w77k AUe AAFEE Zl2HY EE
Fatdavle JETF 2x(=e #HF 37]%1-’?,
@, 281 7t29 25§ EF7) 9o F

e FoEE 933 FAE AR U Fxg.
1& 2 a7 A" Azde AFEE B

(r

Water spray no. ’x!o

= e
A S ]

= +110°C

= 7

Nozzle

Compressor

Fig. 1 Scheme of turbo-jet engine with water
injection for fire extinguishing.
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Fig.2 Weight O, content variation with combustor
exit temperature for different compressor
exit temperatures.
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Fig. 3 Weight O; content variation with combustor
exit temperature for different combustor
inlet temperature.
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Fig. 4 Exit turbine temperature T, for different
inlet turbine temperature T3 and turbine
expansion ratio 7 ..
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Table 1 Target properties of the Inert Gas
Generator and experimental results

Target |Experiment |Unit

Exit gas steam
velocity

Exit gas steam
mixture flow rate
Oxygen content 5 1.743 %

Exhaust gas 100 116.4 °c
Steam temperature

40 515 m/s

15,000 15215  |m’h

Table 2 Measurement of volumetric O» content
in combustion product at To=15°C and

Po=750mmHg.

No my Oq I aaB
1 270.3 507 1.343 1.37
2 2952 4.32 1.279 1.31
3 304.3 4.13 1.264 1.30
4 298.7 4.22 1271 1.304
5 2836 451 129 1.35
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Fig. 9 The inert gas generator system on top

of rotating frame.
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