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Abstract

The final purpose of this study is to present the performance evaluation criteria (draft)
of the autonomous initial suppression digestion system. In this study, in order to
present the performance standards for the autonomous initial suppression fire
extinguishing agent system currently in the development stage, the legal performance
standards for fire extinguishing equipment currently applied to domestic buildings and
the performance standards of similar overseas previous research were compared and
analyzed. In addition, based on this, the minimum performance standards required for
the digestive system for autonomous initial suppression were presented. When the
performance of the digestive system for autonomous initial suppression is evaluated
based on the results of this study and applied, it is judged that it is possible to respond
more quickly in the situation of fire.

Keywords: Underground fire, Autonomous fire extinguishing system, Initial
suppression, Evaluation standards, Large space fire
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(a) Underground parking fire (Songdo, 2016) (b) Underground tunnel fire (Samae 2 tunnel, 2020)

Fig. 1. Case of fire accident in underground space
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Fig. 2. Operation diagram of autonomous fire extinguishing system
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Table 1. Input parameters of the analysis performance standards based on overseas previous research and
domestic regulations

. Fire |Horizontal angle| Vertical angle | Water Water
Paper name / Protection . o o
o . detection| range (°)/ range (°) / cannon cannon
Division Product name / radius . . .
Lesal and standard (m) time |Angular velocity | Angular velocity| pressure flow
& (s) (°/sec) ©/sec) (MPa) | (L/min)
Design and key
technology research into
Paper | auto-targeting fire <15 Promptly 360 90 (+45) - -

extinguishing system of
interior large space

Design of intelligent fire
Paper | extinguishing system of <15 <30 360 90 - 300
interior large space

An automatic jet fire
Paper | extinguishing device - - - 90 0.8 300
based on video

Max. 65 Max. 2200
YT 3 ntl <
Pproduct | ‘U’company : ‘F’model (@12MPa)| 15 360/ 18 90/ 12 1.2 (@ 12 MPa)
Legal and| Standards for building >95 <30 i i 0.17-0.7 >130

standard | fire-fighting equipment

Chen and Li (2015)= H|t] @ 7|4t 215 A| EASFA] S 78510t Left-up neighborhood algorithm-2- 714k
S & 3R] B 1A A% WS AlSkelglon, ot U SHH-E Qfof ] 2xdo)] BAgAoT S 2]
85130, 42 x 20 x 30 m ATR7lA] A SIS A TS XIgoITt. A3 Al 7R gl 1] ¢
Z2 7R 0~90°7HA], H-2 0.8 MPa, '3 300 L/min 0 2 el¥]]rt.

Hu and Li (2010by= 424 0
WA 5 m ololl AHE 2] £ oF 5 m Hol7l SIS X9koh= AES 4-¥stGir A3 Al 2R
360°, F22F2 90° 252 7102 Sl oH, HOHPEL 15 mE 7IE =2 ShlaL, A ARE2 302 o],

Z2300 L/mine 7|5= 22 SH3Th

rE
flo

Sh= A AHL Aokslglom, FREEEIlA] 10 m o]o] AdH] m
et AE A 482HE 360°, FAZRe 900 B V102 sgon], 7 9] Aue

VAL F RIS SRS 360°, SHZRE £90° A% 7|20 590, T 5 18%sec, 57
12°/secE 7170 2 S19rt W4egto] 1.2 MPag - At HoHPE-2 65 m, Zo) H4352 2,200 L/min
Z02 5hol, U.S. Navy (2015)9] A@A7e] m2r 12 MWE] AT sHl2 dido= ofg Aduls 5ot 49
Al AR A= 15% o2 ERI=|
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AlE]o] Ql71e) 2h&E 2 EXIU-E ASpAIAIR 23K El7T AR SUlAREA9] 7S 7IREe = 619014 &
H Qe 8aE TR U8E2 HESIGoH, HEZATE Table 19 57 HAISHIT:

6.2.1 H35H3

Fig. 32 Z|sF5& 9 Aste[E]
(NFSC 603), 2] A 55 SUfjaspd/dnlof A 49 %ﬂ?ﬁ’ﬂl e 75 S92 w50 m oW o] THA o &2 4]
S, T 22141 o] Rk Edo] Soll= - S0l Z2F 50 m oJWi<]
7¥A 0 72 sidg]| A 27} o) A R|ot e = T Alolal QIth(National Fire Agency, 2017a). =2 A-3}14dH] 2] 5}
APAZIHNFSC 102) 0] A 7% 9F 9 W= ollkl= 2 Satet A 2ot sfig S84tV =2 2 F2o
ZHE S A4S W71 o] =38 727125 m o]ol7| E| k= T AlStal QJtH(National Fire Agency, 2017b).

T 25 m :>}<: 25m IT

(b-1) Uni-direction two-lane tunnel

(a) Building (b-2) Bi-direction two-lane tunnel

Fig. 3. Indoor fire hydrant protection range
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=, 2] 7] o] A7) 2} 25 molL} HEHI& 2t 0] A7 2] 2 d8lel ghololofsl] o] eld W A2
RE 5jLEe] 4510 B G sl sl 5 H0] 25 m o]Ao] Hlojof §-e LheRicka s adat 4= 9lc. watA]

0] 457182 25 m oS A8 4 9e Ao = kel

6.2.2 59t

e 2 E]'d o] 3171 Z(NFSC 603), 9] Al 52 2U4skadu]o) A LU 4skA o] Ax]7i4= 270422 o]
ol el o] 937l E FAlo AFEE A9 ZF S 481 o] 1eE Aol o] it E-2 0.35 MPa o) goH,
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7Ne] 2ujA4obA) S Ao AR 73S ZF A5k o L E Aol A o] HEReEE0] 0.17 MPa (24 B2 U404
AHIE R oPdolal, shto] SUiAskd-S AR SHE B ATl A o] B9t 0] 0.7 MPa& 2t 75
o= SAHATL] Q1] Sof AR E AR5k = Akl QIth(National Fire Agency, 2017b). =, A|5}E]
do] et 2|Aagko] Aot A= Bt o] woH, oigiS FYES ERIT 4= Ik whebA] #4gke] A
571522 AstatiiEe] 7|Fo] et 0.17-0.7 MPaS 288 4 & 72 0 2 whech

6.2.3 Y=F

"L 2B O] SRV IHINFSC 603)) 2] Al 55 Sifjaepdu]ofl A ®4=aE2 190 L/min oVgo] 2 2l
A5t Q) O ™ (National Fire Agency, 2017a), -2 HA8Fd/dH] 9] SEHQPAZISH(NFSC 102) 9] Al 55 71
SRR of| A HEERES 130 L/min ©)do] E 22 A5k ilﬂ'(Natmnal Fire Agency, 2017b). 5, A|o}E]4 2]

W< 24:gto] Aot AR et e w270 5715 Askah g R

[¢] Iz g v'(E)'_ = 1= _l_
9] 7]%of| W} 130 L/min e 2838 4= 9lS 7o 2 whghEch
6.2.4 SAIAAAZF

SHRAAITRS T2 2] SEARPAZ|SE(NFSC 603), 2] H MEujAsba du]o] SEAQPAZ | (NFSC 102),
TLIRol| A FEsiA| HAISkAL QA Qb SRIsIGIT. whebA] IHR)719] Ale] L AlEAAre] Z1e7 e & &
5to] A3 Aot H AlEol 28 E EEAA7 (AR 2 Aol A7) 9] 7 HERN A, A
& BAISHES 5k QLoH, ofof| tigh A 7HA ehefto] 7| Ao QL& M A5 7 e FANSHAT:. Tt TEA|
H FAIA AR E 76t e = 55 ok AlgHHo] 7155 0] 2-& SRIskI: ofof mhEH Lo
AR w22 = R R A2 2 1.2412] AfellA 7t §2] Zo]7t33 em@] AR S0l n-JlEkS A4
A ] 302 o|ujo]] SHAf| AT & HhAlstolof &R IS QITh(National Fire Agency, 2019b). ©]of] | 43He]

72 A9 AR E AlEAEARS] 71e 715 ofl T 30% o[ E A8 4 Q2 A 0 = ThehE )
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6.3 ds 7 A

=2 7|Esd H =l Hat 24 AE 7N = Ae Y 25 R1UE aepAIA 9] 2|aRjte] 435 7|ES Table
20] AlASFAT. S /67152 Table 1°] HIOIHE 1‘%}2% 7%* 2 o At 285t =ESIe
™, o)i= 23 2 E 718 A3AIA|10] 2.8 A 2|4-3F Table 20] A5 7| R Th= w2 4559] 450 A1 E&

Uehic,

Table 2. Minimum performance standards of autonomous fire extinguishing system

Division Performance standard

Protection radius (m) 225
Fire detection time (s) <30
Horizontal angle range (°) 360
Vertical angle range (°) 90
Angular velocity (°/sec) =15

Waterproof pressure (MPa) =0.17

Waterproof flow (L/min) 2130

HSREHL2 25 m ool EH, =22 0.17 MPa O, H=F-2 130 L/min odo]ofof gk, shfzz| A
230% o, érﬁé%*/#%l%‘ H91=360°/90° 2 7S] E-go] 7Fsofiof gt ZF4k o] A9 2hed 2
A& 2SAPF e HRko 2 Blxdshy SHHE AR vl SR ) 3025 7|0 R o5& 4= Y= 7t
T(5E 2= 3607, #142_% 90°)E Jlefoto] 4=2] 4238 ZR& T o] Wt O B AbESt9) o, ofof wet W 21
15°0] &I oS 7HAop & A 0 &2 wirhErt,
UM AR 571 715Ee 2 AlE2] 35 B7HE 438517 Sleikle 2t s a ol thigt el 3587t
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