8th International Conference on
Fire Science and Fire Protection
Engineering (ICFSFPE 2017)

Procedia Engineering Volume 211

Nanjing, China
27 — 29 October 2017

Part 1 of 2

Editors:
Xu-hai Pan

Jing-hong Wang
Hao-wei Yao

ISBN: 978-1-5108-5768-1



Printed from e-media with permission by:

Curran Associates, Inc.
57 Morehouse Lane
Red Hook, NY 12571

proceedings

.com

Some format issues inherent in the e-media version may also appear in this print version.

Copyright© by Elsevier B.V.
All rights reserved.

Printed by Curran Associates, Inc. (2018)

For permission requests, please contact Elsevier B.V.
at the address below.

Elsevier B.V.
Radarweg 29
Amsterdam 1043 NX
The Netherlands

Phone: +31 20485 3911
Fax: +31 20 485 2457

http://www.elsevierpublishingsolutions.com/contact.asp

Additional copies of this publication are available from:

Curran Associates, Inc.

57 Morehouse Lane

Red Hook, NY 12571 USA
Phone: 845-758-0400

Fax:  845-758-2633

Email: curran@proceedings.com
Web: www.proceedings.com



TABLE OF CONTENTS

PART 1

THE EFFECTS OF GLOBAL CLIMATE CHANGE ON FIRE SERVICE HUMAN RESOURCE

Restas Agoston
CONCEPTUAL APPROACH OF MEASURING THE PROFESSIONAL AND ECONOMIC

EFFECTIVENESS OF DRONE APPLICATIONS SUPPORTING FOREST FIRE MANAGEMENT .......cccoeoveinnne 8
Bodnar Laszlo, Restas Agoston, Qiang Xu
HSTEAM - HIGH SPEED TRAIN EVACUATION ANALYSIS METHODOLOGY ....ccccviiiiiieiiinienene e 18

Li Li, Ling Ling Wei, Michael Kinsey, Allen Sun

FIRE SCENARIO INFLUENCE ON FIRE RESISTANCE OF REINFORCED CONCRETE

FRAME STRUGCTURE ...ttt et h e bt bt e et b e e bt s b e e bt e b e e b e e bt e bt eb e e b e s heeneesbeennenneanes 28
Meri Cvetkovska, Milos Knezevic, Qiang Xu, Cvetanka Chifliganec, M. Lazarevska, Ana Trombeva Gavriloska

THEORY ESTABLISHMENT AND DATA PREPAREDNESS FOR MODELING EMERGENCY

MEDICAL SERVICE IN CASE OF A MASS CASUALTY INCIDENTS IN ROAD TUNNELS...........cccooviiiiinnn 36
Wei-Wen Tseng, Tzu-Sheng Shen, Pin-Ping Hsieh

RISK ANALYSIS ON DOMINO EFFECT CAUSED BY POOL FIRE IN PETROLIFEROUS TANK

Fu-Zhen Chen, Ming-Guang Zhang, Jian Song, Feng Zheng

STUDY ON THE FAILURE PROBABILITY OF OCCUPANT EVACUATION WITH THE

METHOD OF MONTE CARLO SAMPLING ..ottt sttt bbb nne s 55
Hao-Nan Chen, Zhan-Li Mao

A BAYESIAN NETWORK FOR THE TRANSPORTATION ACCIDENTS OF HAZARDOUS

MATERIALS HANDLING TIME ASSESSIMENT ..ottt 63
Jia-Rui Chen, Ming-Guang Zhang, Shi-Jie Yu, Jian Wang

EFFECT OF THE RATIO OF THE BRANCH INFLOW TO THE TOTAL INFLOW ON

EVACUATION EFFICIENCY OF PEDESTRIANS MERGING AT T-JUNCTIONS ..ot 70
Man-Man Chen, Jing-Hong Wang, You-Ran Zhi, Li-Jing Gao
STUDY ON PYROLYSIS CHARACTERISTICS OF MICRO-EMULSIFIED DIESEL FUEL.........ccccooeiiiieiiiens 78

Nan Chen, Gang Tao, Li-Jing Zhang

PERFORMANCE EVALUATION OF WATER MIST WITH MIXED SURFACTANT ADDITIVES

BASED ON ABSORPTION PROPERTY ..ottt ettt ettt sh ettt b ettt an e 85
Qiang Chen, Jun-Cheng Jiang, Fan Wu, Meng-Ya Zou

EXPERIMENTAL STUDY ON THE EXTINGUISHING EFFICIENCY OF COMPRESSED AIR

FOAM SPRINKLER SYSTEM ON OIL POOL FIRE ...ttt 94
Tao Chen, Xue-Cheng Fu, Zhi-Ming Bao, Jian-Jun Xia, Rong-Ji Wang

ON THE ANALYSIS OF FLAME PULSATION AND FIRE INDUCED VENT FLOW

OSCILLATORY BEHAVIORS IN CONFINED ENCLOSURES WITH HORIZONTAL OPENINGS.................. 104
Xiao Chen, Shou-Xiang Lu

THE DEVELOPMENT OF A SIMPLE TWO-ZONE SMOKE FILLING MODEL FOR A FIRE

COMPARTIMENT ...ttt h bt b et h bbb E bt a e e b e e b e e Rt e bt bttt h e st e bt e bt b nn et e bt et e 113
Wei Hong, Wei-Yi Liu, Chiun-Jun Chen

STUDY ON URBAN FIRE STATION PLANNING BASED ON FIRE RISK ASSESSMENT AND

GIS TECHNOLOGY ..ottt bbbt bbb b b e b b e s b ke e s bt e b £ e b e b e e bt e b e e bt b e e bt s bt e bt e e b bt 124
Xin-Ming Dong, Ye Li, Yue-Lei Pan, Ya-Jun Huang, Xu-Dong Cheng

THERMAL STABILITY OF POLYLACTIC ACID WITH CYCLOPHOSPHAZENE DERIVATIVE

AND B-CYCLODEXTRIN ...ttt sttt sttt te b e e ese et e e besbe st e be e em e et e ebeabesbenbe e ensateaseabestenbeeensasensens 131
Xue-Ying Shan, Kuan-Yu Jiang, Ji Han, Jin-Chun Li

ANALYSIS OF VENTILATING NETWORK FOR AN URBAN UNDERGROUND ROAD WITH

MULTI-POINT ENTRY AND EXIT ..ottt n et b et n e 137
Qi-Wei Dong, Yan-Feng Li, Jun-Mei Li, Xiao Feng, Ji-Dong Wang

EXPERIMENTAL STUDY ON FIRE EXTINGUISHING PROPERTIES OF COMPOUND

SUPERFINE POWDER...... .ottt sttt b et b et b e b s bt e s et ke e s bt sb e e bt e b e e b e s bt e bt e b e e bt ebeebeebe e b e saeenes 142
De-Xu Du, Xu-Hai Pan, Min Hua

COMBUSTION KINETICS OF NO. A; COAL IN THE PANER COAL MINE OF THE HUAINAN

COALFIELD, ANHUI, CHINA ..ottt b bbbkt e b s bt et e ke et e s bt et e skt e nb e s bt e besbe et e seee s 149
Hu Wen, Shi-Xing Fan, Jun-Feng Xiao, Ping Lu, J. Guo, W. Liu, X. Cheng, Tao Yu



FLAME RETARDANT EFFECTS OF FABRICS FINISHED BY HYBRID NANO-MICRO SILICA-

[N I3 20 0 SRR 160
Dan-Dan Fan, Fei You, Yi Zhang, Zhe Huang

A CELLULAR AUTOMATON MODEL FOR EXIT SELECTION BEHAVIOR SIMULATION

DURING EVACUATION PROGCESSES ........coot itttk sttt ab et ab et an e 169
Libi Fu, Jie Fang, Shuchao Cao, Siuming Lo
FUZZY INTEGRATED EVALUATION BASED ON HAZOP ..o 176

Ting-Ting Gao, San-Ming Wang
EXPERIMENTAL STUDY ON UPWARD FLAME SPREAD BEHAVIORS OVER THIN FABRIC

Yun-Ji Gao, Guo-Qing Zhu, Meng-Wei Yu, Zhi-Chao Yu, Yu Xia

FIRE RISK ASSESSMENT AND DAILY MAINTENANCE MANAGEMENT OF CULTURAL

RELIC BUILDINGS BASED ON ZIGBEE TECHNOLOGY ....ccoiiiiiiiiiiiite ettt 192
Yu-Xi Guan, Zheng Fang, Tian-Ran Wang

DESIGN OF SIMULATION TRAINING SYSTEM FOR FIRE SAFETY INSPECTION BASED ON

COMPUTER SIMULATION TECHNOLOGY ...ttt sb e bbb 199
Hai-Yun Han, Zheng-Guo Hua, Xiao-Xue Ding

PROPERTIES AND RELIABILITY EVALUATION OF CONSECUTIVE PYROLYSIS AND

INCINERATION DISPOSAL PROCESS FOR FR-4 WASTE PRINTED CIRCUIT BOARDS ........ccccooovviiienine 205
Jun-Hua Han, Fei You, Ping Li, Qing Dong, S. Qin, Dan-Dan Fan

PREDICTION OF THE SELF-ACCELERATING DECOMPOSITION TEMPERATURE OF

ORGANIC PEROXIDES BASED ON SUPPORT VECTOR MACHINE ...t 215
Pei He, Yong Pan, Jun-Cheng Jiang

NUMERICAL SIMULATION OF FIRE INDUCED GAS FLOW IN A NARROW CEILING

VENTED COMPARTIMENT ..ttt sttt b e h e e e bt e s e sb e e s e e b e e s b e nb e e b e e ke e st e nbeebe e be e e e nbenreen 226
Qi-Ze He, Jun-Tao Yang, Yong-Feng Zhang

ASSESSMENT ON IMPROVEMENT OF EARLY DETECTION SYSTEMS IN ELECTRICAL

ROOMS OF HIGH-TECH FACILITIES ...ttt sttt sttt bbbttt e e nbe e nnean 235
Yu-Jen Chen, Chi-Min Shu, San-Ping Ho, Hsin-Hsiu Ho, Hue-Pei Chang

TOPOLOGICAL NETWORK INVERSION METHOD OF FIRE SOURCE LOCATION FOR

LIQUEFIED NATURAL GAS (LNG) STORAGE.........c ittt 247
Jin-Qiu Hu, Rong-Han Wang, Lai-Bin Zhang

EXPERIMENTAL RESEARCH ON WATER CURTAIN SCAVENGING AMMONIA

DISPERSION IN CONFINED SPAGCE ......coiitiiiitt ettt ettt bt bbb bt e ne bt e b e sbe e e e abe e b e nbeeseennean 256
Min Hua, Min Qi, Tao-Tao Yue, Xiao-Yue Pi, X. Pan, Jun-Cheng Jiang

EFFECTS OF OXYGEN CONCENTRATIONS AND HEATING RATES ON NON-ISOTHERMAL

COMBUSTION PROPERTIES OF JET COAL IN EAST CHINA ..o 262
Wen-Hao Huangfu, Fei You, Yue Shao, Zhen-Hua Wang, Yuan-Shu Zhu
PROBABILISTIC MODEL OF SMOKE FILLING IN LARGE SPACES .......cccooiiiriieeete e 271

Di Huang, Guo-Qing Zhu, Rong-Liang Pan

THE TEMPERATURE PROFILE OF RECTANGULAR FUEL SOURCE JET FIREWITH

DIFFERENT ASPECT RATIO . ...ttt bbbt s bt e bt e e bt e b e s b e e ss e ebe e b e nbeesneebeannas 280
You-Bo Huang, Yan-Feng Li, Bing-Yan Dong

NUMERICAL SIMULATION ON SHOCK FAILURE CHARACTERISTICS OF PIPE SURFACE

WITH DIFFERENT RADIT UNDER GAS EXPLOSION .....ciiiiiiiieie ittt st sne i e 288
Zhen-Zhen Jia, Qing Ye, Wei Liu, Yi Lu, T. Wu, Z. Yang, Shao-Fei Zhu
FULL-SCALE EXPERIMENTAL STUDY OF FIRE SPREAD BEHAVIOR OF CARS.......ccoeiiiririeeeese 297

Xiao-Hui Jiang, Guo-Qing Zhu, Hui Zhu, Da-Yan Li

EXPERIMENTAL RESEARCH ON THE CHARACTERISTICS OF HYDROGEN-AIR

EXPLOSION PRESSURE IN SPHERICAL VESSEL—PIPE ..ot 306
Fei Jiao, Zhi-Rong Wang, Ya-Ya Zhen

SIMULATION ON RELEASE CHARACTERISTICS OF THE GAS EXTINGUISHING AGENT IN

FIRE EXTINGUISHER VESSEL WITH DIFFERENT FILLING CONDITIONS BASED ON

Jia-Ming Jin, Feng-Lin An, Yi Shou, Ren-Ming Pan, Y. Xuan, Quan-Wei Li

PERFORMANCE-BASED FIRE SAFETY ENGINEERING ASSESSMENT OF NATIONAL

MUSEUM OF MARINE SCIENCE AND TECHNOLOGY ......ocoiiiiieiieiii s 325
Ang-Cian Li, Chi-Min Shu, Yi-Ting Teng, Tzu-Sheng Shen, Pin-Ping Hsieh

SIMULATION OF THE CHLORINATION PROCESS SAFETY MANAGEMENT SYSTEM

BASED ON SYSTEM DYNAMICS APPROACH ..ottt sttt bbb aesnean 332
Chen-Yang Li, Jing-Hong Wang, You-Ran Zhi, Zhi-Rong Wang, Jun-Hui Gong



EFFECT OF PLATFORM SCREEN DOORS ON MECHANICAL SMOKE EXHAUST IN

SUBWAY STATION FIRE ...ttt b e bttt b e et s b e e et e be e b e s bt e bt e ke e b e sbe e b e ebe e b e sneenes 343
Da-Yan Li, Guo-Qing Zhu

INFLUENCING FACTORS ON THE ACTUATION TIME OF THE THERMAL RELEASE

MECHANISM WITH TEMPERATURE SENSING ELEMENT OF FIRE ROLLING SHUTTERS............ccocoe.u.. 353
Guo-Hui Li, Wei-Ping Han, Ge Guo, Li-Zeng Zhao

COMBUSTION PHENOMENA OF POOL FIRE IN A CEILING VENT COMPARTMENT: THE

VENT RIGHT ABOVE THE FIRE SOURCE ..ottt sne e nne e 358
Jin-Mei Li, Jia-Qing Zhang, Qiang Li, Bo-Si Zhang, Yang Jiang

A RISK-BASED MODEL OF EVACUATION ROUTE OPTIMIZATION UNDER FIRE.........cccccoiiiiiiiiicicies 365
Jing-Jing Li, Hong-Ya Zhu

RESEARCH ON FIRE SAFETY EVACUATION IN A UNIVERSITY LIBRARY IN NANJING..........cccccevvvenen. 372

Ming-Xin Li, Shun-Bing Zhu, Jing-Hong Wang, Zheng Zhou

EXPERIMENTAL RESEARCH ON THE SMOKE CONTROL SYSTEM IN A COMPLEX ROAD

TUNNEL FIRE ..ottt bbb bbbt b e et R e e bt e b e bt b e e bt eb b e bt e b e e bt s hb e bt e b e e bt sbeenenbe e 379
Ming-Xuan Li, Ze-Jiang Zhang, James Milke, Guo-Jian Lu, Xiu-Juan Mei

COMBUSTION PHENOMENA OF POOL FIRE IN A CEILING VENT COMPARTMENT: THE

VENT FAR AWAY FROM THE FIRE SOURCE ........coi ittt nne e 388
Qiang Li, Jia-Qing Zhang, Jin-Mei Li, Bo-Si Zhang, Yang Jiang

FIRE RISK ASSESSMENT OF HIGH-RISE BUILDINGS BASED ON GRAY-FAHP

MATHEMATICAL MODEL ..ottt bbbttt b bbbt b e bt bbb b nns 395
Shi-Yu Li, Gang Tao, Li-Jing Zhang

SENSITIVITY AND UNCERTAINTY ANALYSIS OF A FIRE SPREAD MODEL WITH

CORRELATED INPUTS ...ttt bbbt bbb bbbt b e e bt s bt e b b e et b e et be e b bt 403
Xiao Li, George Hadjisophocleous, Xiao-Qian Sun

EXPERIMENTAL INVESTIGATION ON THE EXPLOSION CHARACTERISTICS OF -10# AND

S35H DIESELS ...ttt bbb E et E oAb R £ oA £ R e oAb £ et Rt oAb e R e e bRt e b bt e b e nbe b nheenes 415
Yue Li, Wei Gao

INFLUENCE OF ARRANGEMENT OF JET FANS ON SMOKE EXHAUST EFFECT IN A

TUNNEL WITH LONGITUDINAL VENTILATION SYSTEM ..ottt 421
Yun-Fei Li, Yan-Feng Li, Xiao Feng, You-Bo Huang
THE EXPERIMENT AND SIMULATION ANALYSIS OF BUS EMERGENCY EVACUATION ......cccovieiiienns 427

Jing Liang, Yong-Feng Zhang, Hao Huang

STUDY ON THE EYE MOVEMENT CHARACTERISTICS OF FIRE HAZARD

IDENTIFICATION IN UNIVERSITY LABORATORIES ... .ottt 433
Shu-Qi Zhao, Cheng-Lang Xiang, Long Su, Zi-Yan Jiang, Chan-Juan Liao

WILDLAND FOREST FIRE SMOKE DETECTION BASED ON FASTER R-CNN USING

SYNTHETIC SMOKE IMAGES. ...ttt bbbttt b bbbt ene e 441
Qi-Xing Zhang, Gao-Hua Lin, Yong-Ming Zhang, Gao Xu, Jin-Jun Wang

FIRE EXTINGUISHING EFFICIENCY OF MAGNESIUM HYDROXIDE POWDERS UNDER

DIFFERENT PARTICLE SIZE.......co oottt sttt ettt st e te e sae e et e st e e ste e snb e e nbeesnaeebeeanbeentes 447
Hai-Qiang Liu, Ruo-Wen Zong, Siuming Lo, Yuan Hu, You-Ran Zhi
THERMOGRAVIMETRIC ANALYSIS OF ARSON EVIDENCE .......ccoi ittt 456

Ji-Da Liu, Chang Bian

THE EFFECT OF MIXING RATIO AND FUEL PURITY ON SMOKE AND BURNING

CHARACTERISTICS OF N-HEPTANE/TOLUENE TEST FIRE ......cceoiiiiiiiiieene s 463
Jia Liu, Yong-Ming Zhang, Qi-Xing Zhang

PREDICTION OF FLAME LENGTH OF HORIZONTAL HYDROGEN JET FIRE DURING

HIGH-PRESSURE LEAKAGE PROGCESS ........oiii ittt ane s 471
Jiao-Yan Liu, Yan-Qing Fan, Kui-Bin Zhou, Jun-Cheng Jiang
THE BLEVE RESEARCH OF REACTION RUNAWAY BASED ON THE ASPEN PLUS-FLUENT ........c.ccccv.. 479

Long-Fei Liu, Lei Ni, Jun-Cheng Jiang, Wen-Xing Zhang

INFLUENCE OF HUMAN BODY STATIC ELIMINATION TECHNOLOGY ON HUMAN

ELECTROSTATIC POTENTIAL . ..ottt sttt sttt ettt ettt st ese et s e e s ke e ne e s be e st e st e e nbesbearaenbeanras 488
Wei-Qi Liu, Qiang Li, Jin-Mei Li

FACILE SYNTHESIS OF NAOH-MODIFIED FISHBONE CHARCOAL (FBC) WITH

REMARKABLE ADSORPTION TOWARDS METHYLENE BLUE ........ccooiii e 495
Wei Wang, Yan-Yan Liu, Xian-Feng Chen, Shao-Xian Song
FIREFIGHTING EMERGENCY CAPABILITY EVALUATION ON CRUDE OIL TANK FARM ......c..ccoevvennee. 506

Yi Liu, Huan Zhou, Lu Liu



PREPARATION AND HIGH TEMPERATURE RESISTANCE OF A NOVEL AQUEOUS FOAM

FOR FIRE EXTINGUISHING ..ottt e st e e te et e anteenteeesteennaeanteeaneeestaeaneeenteennanesneennneenees 514
Yi Lu, Tao Wang, Min Pang, Zhao-Jun Tian
PROVINCIAL FIRE CHARACTERISTICS IN CHINA 2002 TO 2010......ccciiiiiecieeiee e siee e eireesive e e 521

Song Lu, Dan Zhang, Chang-Cheng Liu

RESEARCH AND DEVELOPMENT OF FIRE EXTINGUISHING TECHNOLOGY FOR POWER

LITHIUM BATTERIES ..ot h bbb bbbt b e bt ke e bt e b e bt e b e e bt sne e nenreen 531
Wei-Tao Luo, Shun-Bing Zhu, Jun-Hui Gong, Zheng Zhou

EFFECT OF IGNITION POSITION ON METHANE EXPLOSION IN SPHERICAL VESSEL

WVITH A PP E et ettt bbbttt b e s oo bt oAt e e R e oAb e o b e e R e e ek e oAb oAb £ e R e e b e e R b e e b e e R b e ebeemeenbeebe e beaneennenrean 538
Chi Ma, Zhi-Rong Wang, Yang-Yang Cui, Wei-Dong Ma

MOLECULAR DYNAMIC SIMULATION AND DENSITY FUNCTIONAL THEORY INSIGHT

INTO THE NITROGEN RICH EXPLOSIVE 1,5-DIAMINOTETRAZOLE(DAT) ...ttt 546
Peng Ma, Yong Pan, Jun-Cheng Jiang, Shun-Guan Zhu
THE EFFECT OF THICKNESS ON PLYWOOD VERTICAL FIRE SPREAD........ccccciiiiiiiiieiie e 555

Qing-Xuan Meng, Guo-Qing Zhu, Miao-Miao Yu, Rong-Liang Pan

EXPERIMENTAL STUDY ON SUPPRESSION EFFECT OF INERT GAS TWO FLUID WATER

MIST SYSTEM ON METHANE EXPLOSION ..ottt st st sb e s nnesne e b e nbeenesnean 565
Bei Pei, Yong Yang, Jie Li, Ming-Gao Yu

STUDY ON OPTIMIZATION OF SEMI-LATERAL VENTILATION MODE OF FIRE IN THE

NANTONG SEYUAN ROAD TUNNEL ...ttt sttt n e 575
Jun-Huan Peng, De-Kai Huo, Yan Tong

PART 2

THE RELATIONSHIP BETWEEN OPENING SIZE AND CRITICAL WIND SPEED OF SMOKE

OVERFLOW UNDER AMBIENT WIND .....oitiiiitiitieiiies ettt an et ane e 581
Zhong-Lin Quan, Ru Zhou, Jing-Jing Lei, Cheng-Yu Gong, J. Jiang, De-Zhi Zhu

STUDY OF DOWNWARD FLAME SPREAD AND FIRE RISK EVALUATION OF THE

THERMOPLASTIC MATERIALS ...t b e bbb bbb e e n e nbeare e 590
Ruo-Wen Zong, Jie Ren, Xi-Ping Liu, You-Ran Zhi

EXPERIMENTAL STUDY OF THE GAS LEAKAGE AND OPTIMIZED SUPPLY OF OXYGEN

IN COAL MINE REFUGE CHAMBER ...ttt sb sttt nb ettt b e 599
Hao Shao, Peng-Fei Li, Xu-Mao Shi

ANALYSIS FOR FIRE PLUME TEMPERATURE IN DEVELOPING AREA AND RADIATION

HEAT FLUX DISTRIBUTION IN SMALL-SCALE POOL FIRE ..ottt 606
Gan-Su Shen, Jun-Cheng Jiang, Kui-Bin Zhou, Shao-Jie Zhang, F. Wu, Meng-Ya Zou
A NEWLY DEVELOPED MESOSCOPIC MODEL ON SIMULATING PEDESTRIAN FLOW.........ccoovviiiinens 614

Meng Shi, Eric Wai Ming Lee, Yi Ma

NUMERICAL STUDY ON THE SPONTANEOUS COMBUSTION OF HIGH-DENSITY

L O I I D I L PSR PRS 621
Long Shi, Jun-Hui Gong, Dong-Mei Huang, Xuan-Ya Liu, Guo-Min Zhang

EXPERIMENTAL STUDY ON FIRE AND EXPLOSION SUPPRESSION OF SELF-IGNITION OF

LITHIUM TON BATTERY .ottt sttt sttt sbe sttt be s et be e b a8t e ket e e b e e b e e be e b e et e eseenbeebeebeaneenbenreen 629
Rong-Jun Si, De-Qi Liu, Shao-Qian Xue

DYNAMIC SIMULATION OF THE GROUP BEHAVIOR UNDER FIRE ACCIDENTS BASED ON

SYSTEM DYNAIMICS ...ttt s ettt e st e et e s s e e teeaste e te e e s ee e s eeante e seeeneeeaneeanteeaseeenseennseenseennenenann 635
Jian Song, Ming-Guang Zhang, Feng Zheng, Fu-Zhen Chen

NUMERICAL INVESTIGATION ON THE EVACUATION OF PASSENGERS IN METRO TRAIN

Xiao-Ya Song, Yong Pan, Jun-Cheng Jiang, Fan Wu, Yu-Jun Ding

FLAME SPREAD CHARACTERISTICS OF INCLINED EXTRUDED POLYSTYRENE

THERMAL INSULATION MATERIAL ...ttt b e sbe e an e nre e 651
Hao Sun, Yong Pan, Jing-Hong Wang, Jun-Hui Gong, A. Ding, Jun-Cheng Jiang

INVESTIGATION AND ANALYSIS ON THE SETTING OF CROSS PASSAGE AND AUXILIARY

PASSAGE IN EXTRA-LONG HIGHWAY TUNNEL ..ot 659
Heng Zhang, Jian-Chun Sun, Xiao-Cheng Liu, Peng Tu

PYROLYSIS PROPERTIES AND KINETICS OF TYPICAL LIQUID OILS IN WIND TURBINE

NACELLE ...ttt bt bttt bbb e bt b ekt e R b e A bt e b £ e b e 4R b e A bt e b e oAbt e Rt e e bt e R e ekt e R b e bt e Rt e beeRe e b et e b naen 668
Wei Sun, Fei You, Ping Li, Shenhui Qin, D. Fan, Sheng Wang



EXPERIMENTAL STUDY ON TEMPERATURE DISTRIBUTION OF CEILING JET IN TUNNEL

FIRES UNDER NATURAL VENTILATION . ...ttt sttt se et ssaa s e snaeestaesnaaenneesneeenneesnseanseeaneas 674
Lei Chen, Fei Tang, Qiang Wang, Lian-Jian Li

A SIMULATION INVESTIGATION OF FIRE SMOKE BEHAVIOR ABOVE URBAN STREET

CANY ON ...t bbbt bbb et h e h e b £ b e o8 E e bR e e st e b e E e b E e b e e st e b e 4R e e bt e b bt et e bt bt bbb ettt 681
Chang-Fa Tao, Kai Wang, Qin Liu, Pei-Xiang He
NUMERICAL STUDY OF HEPTANE POOL FIRES ON A HOLLOW SQUARE PAN........cccccoiiiiiniiieninicieen 689

Chang-Jian Wang, Jennifer Wen

THE STUDY OF THE IMPACT OF OBSTACLE ON THE EFFICIENCY OF EVACUATION

UNDER DIFFERENT COMPETITIVE CONDITIONS ......ooi ittt aa e snee s snee e enneeaneas 699
Guo-Yuan Wang, Fan-Yu Wu, You-Liang Si, Qin Zeng, Peng Lin

ON STUDY OF AFFF PERFORMANCE PARAMETER IN ALTITUDE LOW PRESSURE

ENVIRONMENT .ttt sttt s et a1 e e s b e e 8b e skt e84 e b e a8 b e b e a8 e e b e e R e e e bt e s e e ke e R b e s b e e s e e ek e e neenbenbeebennen 709
Huai-Bin Wang, Qin-Zheng Wang

LAG TIME OF FIRE PLUME IN AIRCRAFT CARGO COMPARTMENT FIRES AT REDUCED

L AT U 1 PSR RRR 719
Jie Wang, Yang-Yue Pan, Xue-Peng Jiang, Wang-Sheng Chen, K. Lu, Hong-Jie Zhang

CFD SIMULATIONS OF THE INTERACTION OF THE WATER MIST ZONE AND TUNNEL

FIRE SMOKE IN REDUCED-SCALE EXPERIMENTS ...ooi ittt sttt st aaa e nnn e 726
Jun-Heng Wang, Qiao-Min Nie, Zheng Fang, Zhi Tang

A STUDY ON THE FLOW FIELD AND THE STRUCTURE OF FIRE PLUMES IN THE

COUPLING PROCESS OF THE WATER MIST AND THE JET FIRE OF DIESEL FUEL.........ccccoovniiiiiiiinn. 736
Liang Wang, Shi-Chuan Su, Cheng-Yin Wei, Chang-Yun Chen
FIRE SAFETY ANALYSIS OF BUILDING PARTITION WALL ENGINEERING.........ccooviiiiiiiiiccceen 747

Qian Wang, Cong Zhang

NUMERICAL STUDY OF SMOKE SPREAD UPON SHAFT-BOX TYPE DOUBLE SKIN

L A O AN D T RSB 755
Rui-Qi Wang, Shi-Jia He, Huan-Ran Yue

EFFECTS OF BULK DENSITIES AND INLET AIRFLOW VELOCITIES ON FORWARD

SMOLDERING PROPAGATION PROPERTIES OF FLEXIBLE POLYURETHANE FOAM.........cccocvvivviiininanns 762
Sheng Wang, Fei You, Shi-Qiang Hu, Ya Zhou, Wei Sun

MULTI-LAYER CYLINDRICAL FLAME MODEL FOR PREDICTING RADIANT HEAT FLUX

FROM POOL FIRE ...ttt b e bt h e b e a e e b e e b e e b e e R b e eb £ e R e e bt e ab e nb e e st e e ke enb e s b e ebnenbeannas 768
Xiu-Zhen Wang, Yan-Qing Fan, Kui-Bin Zhou, Yuan Yu
RESEARCH ON THE INTEGRATION OF FIRE WATER SUPPLY ...ootiiiiiiiiiieee e 778

Chih-Peng Wang, Ban-Jwu Shih

AN EXPERIMENTAL INVESTIGATION ON THE EFFECT OF WIND SPEED ON COTTON

COMBUSTION ..ttt bbbt bbbt h b4 b e b E bt e h b e b e SR e e bt e b b e e et e bbbt b et e bt 788
Zhi-Sheng Wang, Wan-Fu Liu, Zhao-Peng Ni, Lu Wang, Bo Gao

SMOKE FLOW TEMPERATURE BENEATH THE CEILING IN AN ATRIUM-STYLE SUBWAY

STATION WITH DIFFERENT FIRE SOURCE LOCATIONS ..ottt s 794
Fan Wu, Jun-Cheng Jiang, Ru Zhou

AN EXPERIMENTAL STUDY ON THE EXIT LOCATION ON THE EVACUATION

EFFICIENCY UNDER HIGH COMPETITION CONDITION ....ooiiiiiiiiee sttt ee et 801
Fan-Yu Wu, Guo-Yuan Wang, You-Liang Si, Peng Lin
USE OF CONE CALORIMETER FOR ESTIMATING FIRE BEHAVIOR OF PVC MEMBRANES.................... 810

Yu Xia, Guo-Qing Zhu, Yun-Ji Gao, Feng Guo

THE OPTIMIZATION FOR LOCATION OF BUILDING EVACUATION EXITS CONSIDERING

THE UNCERTAINTY OF OCCUPANT DENSITY USING POLYNOMIAL CHAOS EXPANSION

AND GENETIC ALGORITHM ...ttt b et b e e bt s b e s bt e b e ekt e st e sbeebe e beaneenbeereen 818
Qi-Miao Xie, Jin-Hui Wang, Peng-Cheng Wang, Wei-Li Wang, Y. Jiao, Jin Guo

EXPERIMENTAL STUDY ON MOVEMENT SPEED AND ROUTE CHOICE OF INDIVIDUALS

AND SMALL GROUPS UNDER DIFFERENT VISIBILITY CONDITIONS........ccoiiiiiiiie st 830
Wei Xie, Yu-Chun Zhang, Yan-Ying Cheng, Shi-Ming Chen, X. Liang, Wen-Bin Zhang

MULTI-SCALE COUPLING ANALYSIS OF PARTIAL TRANSVERSE VENTILATION SYSTEM

IN AN UNDERGROUND ROAD TUNNEL .....ooitiiiiiit ettt sn e b e nn s 837
Chen-Liang Xu, Yan-Feng Li, Xiao Feng, Jun-Mei Li

STUDY ON FIRE SMOKE CONTROL IN SUPER-HIGH BUILDING ATRIUM ......cccoooiiiiiiiieeeeeee 844
Xiao-Yuan Xu, Zhen-Hua Wang, Xuan-Ya Liu, Chao Ji, N. Yu, H. Zhu, J. Li, Peng-Fei Wang

CHARACTERISTICS OF EXTERNAL OVERPRESSURE INDUCED BY VENTED EXPLOSION .......ccccc...... 853

Chen Yan, Zhi-Rong Wang, Ya-Ya Zhen, Mo-Yu Pan



STUDY ON THE DISTRIBUTION OF FIRE TEMPERATURE FIELD OF L-TYPE CABLE

CORRIDOR THROUGH NUMERICAL SIMULATION ...ttt
En-Ze Yan, Yi-Ming Sun

NUMERICAL INVESTIGATION ON THE EFFECT OF MOBILE SMOKE VENTILATOR ON

FIRE-INDUCED SMOKE EXTRACTION FOR UNDERGROUND PLATFORM IN A HIGH-

SPEED RAILWAY STATION ...tttk t ettt b et b ettt b bbb et
Hua Yang, Si-Cheng Li

NUMERICAL SIMULATION ON WATER MIST FIRE SUPPRESSION EFFECTS AND

MECHANISMS IN HOT AND HIGH HUMIDITY SURROUNDINGS.........cccoiiiiiiieeeeeeee e
Jiang Yang, Yan Zhang, Pei-Hong Zhang

STUDY ON THE FLOW-DYNAMIC CHARACTERIZATION OF THE LATERAL MECHANICAL

EXTRACTION SYSTEM IN TUNNEL FIRE ......ccioi ittt ettt sttt e
Juan Yang, Xu-Hai Pan, Min Hua

ANALYSIS AND SUGGESTIONS ON CURRENT SITUATION OF FIRE-FIGHTING FACILITIES

FOR URBAN RAIL TRANSIT ettt bbb bbbt b e b bt e b e e b bt e be s
Jun-Tao Yang, Jing Liang, Qi-Ze He

EFFECT OF ZINC HYDROXYSTANNATE COATED M-HOS WHISKER ON FLAME

RETARDANT PROPERTIES OF FLEXIBLE PV C ...ttt
Ling Yang, Cong-Ling Shi

THE STUDY ON AGING AND DEGRADATION MECHANISM OF AMMONIUM

POLYPHOSPHATE IN ARTIFICIAL ACCELERATED AGING......cccoitiiiieiiet s
Shou-Sheng Yang, Zhen-Bang Chen

RESEARCH AND APPLICATION OF FIRE POWER CLOUD PLATFORM ....c.ccoiiiiiiiiiecensee e
Jun Deng, Wen Yang, Qing-Wei Li, Ji-Hua Liu, Y. Zhang, Lei Bai

THE STUDY ON INFLUENCE OF WATER MIST PARTICLE SIZE ON FIRE SMOKE

MIGRATION WITH LONGITUDINAL VENTILATION IN ROAD TUNNEL......cccocoiiiiiiiiierceeeese e
Yong-Bin Yang, Bo Yang, Zhen Bing

EXPERIMENTAL STUDY ON FLAME GEOMETRY ALONG THE INCLINED SURFACE WITH

AND WITHOUT SIDEWALLS BY USING A GAS BURNER........ccoiiiiiti e
Zhuo Yang, Hai-Xiang Chen

NUMERICAL SIMULATION ON DESTRUCTION PROCESS OF VENTILATION DOOR BY GAS

EXPLOSTON. ..ottt bbbt bbbt h b h b b e e h s b e e H b4 b e e b s e Rt h b e b e oAb e e Rt e bt Rt e R e Rt bbb enr s
Qing Ye, Zhen-Zhen Jia, Wei Liu, Tang-Rui Wu, Yi Lu

EXPERIMENTAL STUDY AND ANALYSIS OF XPS VERTICAL COUNTERCURRENT FIRE

Miao-Miao Yu, Guo-Qing Zhu, Qing-Xuan Meng

RESEARCH ON OCCUPANT EVACUATION SIMULATION DURING CIVIL AIRCRAFT

EIMERGENCY ...ttt sttt b a1 e bt 1 e be e84 ekt e84 e e ke a8t e e b4 e84 e b e a8 b e b e e R4 e bt e R b e e bt e Rt e e Rt e R b e b e e Rt R e e Re e bt r et nne s
Hong-Bing Du, Xiao-Fang Yu, Xin Fu, Zhen-Yu Feng

INTEGRATED APPROACHES FOREXTINGUISHING THE FIRE OF COAL PILLARS IN

CONTIGUOUS COAL SEAMS ...ttt sttt sttt et e s e bt e be e e s te e sh e aab e e be e e s teess e e anbeeabeeebeesneeanbeesreeenneeans
Zhi-Jin Yu, Hu Wen, Xiao-Kun Chen, Chang-Shan Zhang

EFFECTS OF INSULATING MATERIAL AGEING ON IGNITION TIME AND HEAT RELEASE

RATE OF THE FLAME RETARDANT CABLES .......oo ottt e st ste e s ae st snae et e snaeennaeannas
Bo-Si Zhang, Jia-Qing Zhang, Qiang Li, Liu-Fang Wang, H. Xie, Ming-Hao Fan

FIRE SAFETY ANALYSIS OF NANJING YANGTZE RIVER TUNNEL BASED ON FAULT TREE

AND TRIANGLE FUZZY THEORY ..ottt sttt skt sbe sttt sbeastenbeasa et e aneesbesbeenbenneenaesreens
Chun-Yan Zhang, Gang Tao, Li-Jing Zhang

ANALYSIS OF FIRE SAFETY SYSTEM FOR STORAGE ENTERPRISES OF DANGEROUS

(8 | Y A OSSR
Cong Zhang

RESEARCH OF THE FLOODED TIME AND VENT AREA OF ALL FLOODED HIGH

EXPANSION FOAM SYSTEM ...ttt ettt te st s e et et e e s ae e aat e e st e e steessteenbeesteeesteesaseenteeanneesaeesnneenres
Guang-Hui Zhang, Jin-Yun Pu, Shao-Hua Mao

THE APPLICATION OF SUPPORT VECTOR MACHINE (SVM) REGRESSION METHOD IN

TUNNEL FIRES ... e e 1004

Hong-Tao Zhang, Ming-Xu Gao
STUDY ON INSULATION FAILURE TIME AND FAILURE TEMPERATURE OF THE AGED

CABLES UNDER EXTERNAL HEATING ... .o 1012

Hui Xie, Jia-Qing Zhang, Yu-Fei Liu, Bo-Si Zhang, L. Wang, Ming-Hao Fan



THE EFFECT OF EXHAUST VELOCITY ON SMOKE EXHAUST IN SUBWAY PLATFORM

Jin Zhang, Yan-Feng Li, Bao-Qian Dai, Xue-Jin Li, You-Bo Huang

STUDY ON THE EFFECT OF THE JET SPEED OF AIR CURTAIN ON SMOKE CONTROL IN

TUNNEL L. e b e b E b e e e b e e b e e a e s b e e a b e e R bbb re s 1026
Li Zhang, Zhen-Zhen Yan, Zhi-Hui Li, Xiao-Mei Wang, X. Han, Jun-Cheng Jiang

SYSTEM DYNAMICS ANALYSIS FOR PETROCHEMICAL ENTERPRISE FIRE SAFETY

Ya Zhang, Ming-Guang Zhang, Cheng-Jiang Qian

STUDY ON TEMPERATURE FIELD OF FIRE SMOKE IN UTILITY TUNNEL WITH

DIFFERENT CROSS SECTIONS ... .ottt st b b bbb e e bt s bt et e ke e b e sbe e nbe st e e beaneenbesreens 1043
Yong-Chang Zhao, Guo-Qing Zhu, Yun-Ji Gao, Hai-Jun Tao

EXPERIMENTAL STUDY OF THE NON-EQUILIBRIUM EXPLOSION VENTING IN

SPHERICAL VESSEL ...ttt bbb bt st b bt b et btk b bbb et et e ene e 1052
Ya-Ya Zhen, Zhi-Rong Wang, Chen Yan

ANALYSIS ON RISK OF MULTI - FACTOR DISASTER AND DISASTER CONTROL IN OIL

AND GAS STORAGE TANK .ttt b ettt b e e bt s bt e st e e be e bt ahe e bt e b e e b e ehe e et ebe et e she e b e abeenbesreenes 1058
Feng Zheng, Ming-Guang Zhang, Jian Song, Fu-Zhen Chen

NUMERICAL SIMULATION OF SMOKE CONTROL EFFECTIVENESS WITH DIFFERENT

EXHAUST MODES IN A LARGE SUBWAY STATION ..ottt 1065
Yang Zhou, Rong-Wei Bu, Zhi-Sheng Xu, Huo-Ju Chen, Jun-Hui Gong
ONE AND TWO FACE BURNING OF THIN PIMIMA ...ttt 1075

Hui Zhu, Guo-Qing Zhu, Zhong-Ri Hu

EXPERIMENTAL STUDY ON FIRE AND EXPLOSION CHARACTERISTICS OF POWER

LITHIUM BATTERIES WITH SURFACTANT WATER MIST ... s 1083
Ming-Xing Zhu, Shun-Bing Zhu, Jun-Hui Gong, Zheng Zhou

PYROLYSIS PROPERTIES AND FLAME RETARDANT EFFECTS OF FABRICS FINISHED BY

HYBRID SILICA-BASED SOLS ...ttt sttt b e sttt b e bbb e be et e s bt e nbe s b e e besneenaesrnen 1091
Yuan-Shu Zhu, Fei You, Hui-Ting Zhou, Wen-Hao Huangfu, Zhen-Hua Wang

STUDY OF A NEW TYPE OF FIRE SUPPRESSANT POWDER OF MG(OH), MODIFIED BY

DIOPO-VTS ittt bbbt e bbb R e e E R e oAb AR £ e H R e e R e R R R bR R R e R Rt e bt e bR bt 1102
Yuan Hu, Hai-Qiang Liu, Ruo-Wen Zong, Siu-Ming Lo
PREDICTION METHOD FOR SMART METER LIFE BASED ON BIG DATA .....ooiiie et 1111

Hao-Wei Yao, Xiao-Wei Wang, Lu-Sen Wu, Dan Jiang, T. Luo, Dong Liang
APPLICATION OF RAC METHOD IN FIRE RISK ASSESSMENT OF LITHIUM-ION BATTERY

FACTORIES. ...ttt btttk b e bt o4kt e s b e e bt o4t E e oAb e e bt e bt e b e e a b e e b e e nbe e b e e b e ebeenbeebeenbeaneenbenbe et 1115
Hui-Chang Niu, Zhao Li

MODEL TEST OF HEAT TRANSFER WITHIN A NARROW SEMI-CLOSED CAVITY ....coocoiiiiniiciinennens 1120
Fei Ma, Yong-Jiang Shen, Chang-Kun Chen, Fei-Long Mi, Kang Wen

HYPOTHETICAL ANALYSIS OF EMPLOYEES’ WORK PERFORMANCE BASED ON HPHRP .................. 1128
Lu Zhang

SIMULATION TRAINING MODULE DESIGN OF BUILDING FIRE .....cccooiiiiiiiiiiienceeeee e 1131

Hao Xie, Wei Hu, Long-Zhe Jin

RESEARCH ON BUILDING FIRE RISK FAST ASSESSMENT METHOD BASED ON FUZZY

COMPREHENSIVE EVALUATION AND SVIM ...ttt sttt be et en 1141
Ya-Yun Wei, Jing-Yan Zhang, Jia Wang

AXIAL COMPRESSION ANALYSIS OF SQUARE CONCRETE-ENCASED CONCRETE FILLED

STEEL TUBULAR STUB COLUMNS AFTER FIRE EXPOSURE ........cccoooiiiiiiiiiteeeee e 1151
Kai Xiang, Yan-Chong Pan, Guo-Hui Wang

Author Index



