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In order to further promote the development of the cause of the fire, promote academic exchanges, The 6th International
Conference on Perfarmance-based Fire and Fire Engineering and 2013 International Symposium on Fire Science and Engineering

will be held on November 16-17, 2013 in Wuhan. Welcome to Wuhan to participate in this meeting!
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Discussion on design of egress in underground inter-city railway
(UIR) station in China
Xino-ling Xu', Li-li Ma®, Da-gang Gue®, Ying-zhao Hu®
*Ovede Arup Partners International Consultants (Shanghai), Shenzhen Co. Ltd China

Abstract

In China, the land availability for urban development is reducing progressively. The trend of
construction of intér-city raibway stations is moving towards underground structures in order
to save space.  This paper has posed a diseussion on means of egress in an underground
railway station. Due to the lack of specific guidance on design of underground inter-city
railway (LIR) station, current design in China mainly refers to the Code for design of metro
(GB30157-2003). The design Code provides an approach for caleulation of the platform
evacuation time in case of an emergency; especially it requires a safe egress from the most
remolzs point on the platform in 6 minutes or even less. As the differences between metro
station and UTR station, including ihe type of trains, passenger flow, waiting mode, ete., this
paper alsa discusses the validity of the approaches for calculating the egress time provided by
Metro Design Code. In the meantime recommendations are given on equation for calculating
the platform evacuation time when considering design of egress in an UIR station, A feasibility
analysis on this engineering approach has been carried oul in accordance of an under
construction project, the UIR stations on an intercity express rail link in Hunan province
together with STEPS evacuation model.

Keywards: undergreund railway station, means of egress, platform evacuation time

Numerical simulation study on characteristics of overflowing smoke
under sprinkler spray
QI Xin-xin®, LI Yuan-zhou®, L1 Cheng-long®, MU MNan®, SUN Huan®, CHOW Wan-ki"
*State Key Leboratory of Fire Science, University of Science and Technology of China, Hefei
230026, China
"Department of Building Servies Engineering, The Hong Kong Polytechnic University, Hong
Kong, China

Abstract
Aiming at the "cabin® fire safety design concept in large space buildings, and combined with
4 real cabin with a spray system, Large Eddy Simulation was used for simulating the flow
state of cabin fire smoke under sprinkler spray. The effect of sprinkler spray on everflowing
smoke layer and the characteristies of overflowing smoke under sprinkler spray were
analyzed and discussed. Results showed that sprinkler spray had a good cooling effect on
smoke layer, bul it made smoke layer unstable at the same time, leading to the smoke
congestion phenomenon. As o result, smoke spillage was added, and the characteristics of
. overflowing smoke were significantly changed.
Keywords: sprinkler spray, cabin, the characteristics of overflowing smoke

|
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Experimental Study on Temperature Distribution of Concrete Filled
Steel Tube Reinforced Concrete Square Short Columns
Kai Xiang’, Guohui Wang®
*Tianjin Fire Research [nstitute of the Ministry of Publiz Security, Tianjin 300381, China

Absiract

The temperature distribution of concrete filled sieel whe reinforced conerete (CFSTRC)
square short columns was analyzed. Test resulls of four CFSTRC square short columns were
reported in this paper. The specimens exposed fo the 130-834 standard fire without initial
loads, The fire test lasted 180 minutes. The influential factors included the side length of
cross-section, slendemess ratio and steel fube area ratio. Finite element method (FEM)
simulation was used to calculate temperature distribution of CFETRC square short columns at
clevated temperature. The test results show that the larger side length of cross-section, the
lowsr temperature inside the specimens with the same fire exposure time and steel tube area
ratio and height of specimens. Under the same fire exposure time and side length of
cross-section and steel tube area ratio, the slendermess ratio was larger, and the temperature
inside the specimens was lower, With the same fire exposure time and side length of
cross-section and slenderness ratio, the steel tube area ratio had slight influence on
temperaiure distribution inside the specimens. The FEM simulation results agreed well with
the experimental results, The FEM simulation was capable of calculating temperature
distribution of CFSTRC square short columns with &n accuracy that was sufficient for design
purpases.

Keywords: Concrete, Experiment, Fire, Temperature distribution

Mountain Disaster Incidents and Corresponding Emergency Rescue
Measures
Yingwing Li*, Xiang Dong”
*Kunming Fire Service Training School, Bunming 650208, China
*National Engineering Researching Centre of wasts resources, Kunming University of
Science and Technology, Kunming 650093, China

Abstract

Mouniain rescue is a new topic emerged after the expansion of emergency rescue function of
public security fire force. This paper introduces the classification of mountain disaster
incidents, analyzes mountain incidents rescue features, For Police Fire fighting Army which
ig the professional foree and key contingent of emergency rescue, the measures of emergency
rescue and the equipmenis used in mountain disaster incidents are presented, with the aim of
offering reference for the implement of the most effective and best rescue measures in similar
incidents i future.

Keywords: Mountain, Mountain Incidents, Emergency Rescue

34




Assessment on the risk of fire public liability and research on setting
the limit of liability of the Shopping Mall
: Peng Ying", Che Hui®
'Shcm'ang Acrospace University, Daoyi South Street, Shenbei District ,Shen
Yang,110136,China
bShenymg Aerospace University, Daoyi South Street, Shenbei District ,Shen
Yang,110136,China

Abstract

Fire public liability insurance i the type of the lizbility insurance which is encouraged and
boosted positively by policies now. The paper has chosen one shopping mall as the object of
study. In this study, we make use of mathematical method to build the risk assezsment model
of the fire public liability that s suitable for the shopping mall. Finally, in order to operate
and use convenizntly for the insures in the practical survey, we will turn the methematical
maodel itto Safery Cheek List (SCL). Also, in this stedy, insures and insureds negotiate cach
ather Lo set the limit of liability in the contracts based on the previous risk assessment level.
Consequently, it is able to improve this type of insurance and make it mere scientific and
reasonable. [t may baost fire public liability insurance to develop healthily. This methed also
can be seen as effeciive combinations between fire safety science and insurance sciznce,
Keweords: shopping mall, fire public liability insurance, the risk assessment on fire, limit of
Tiability

Analysis on the Fire Risk Existing in the Storage of Textile Materials
and Textile Goods
Ma Jianyun
Kurming Fire Command School, Kunming 630208, China

Abstract

Fires that broke out in the slorage place of textile materials and fextile goods, especially in
open storage places, accounts for a relatively large proportion in the fire cases occurred in
warehouses, Through analysing the fire risk hidden in the storage of textile materials and
textile poods as well a8 the causal factors, this thesis aims to provide strong theoretical hases
for doing a good job on fire control safety, improving self-help abilities and protccting our
own fire safety.

Keywords: Textile Materials, Textile Goods, Fire Risk
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Numerical and Experimental Study on the Diffusion Property of
Difluoromethane (HFC-32) in Leakage
Yunong L, Junjun Tao®, Yuchong Han®, Xue Han'’, Jun Qin"
*Stale Key Laboratory of Fire Science, USTC, Hefei (230027) , China

Abstract

With the development of industry in China, production and use of dangerous chemicals
gradually incressed, and as a result leakage accidents caused by that happen more and more
frequently. In the field of refrigerants in air conditioner, because of the destruction to the
environment from freen(CFC), people are looking for new refrigerants which can replace the
freon, And difluoromethanc(HFC-32) does no harm to the ozene layer, making it a good
substinste. But it*s still not widely used. One of the reasons is that diflucromethane is
flammable, and its detection technology indoors is not mature, [n this study, based on
computational fluid dynamics theory and the CFD software FLUENT, the process of leakage
of difluoromethane was simulated to study the law of HFC-32 diffusion. And then in a same
proportion of entity room experiments were carried out to cormoborate the resulis. From both
simulation and experimental results above, we can sec that when the leakage point is lower
(cabinet air conditioners scenc), the difluoromethans cannot casily diffuse to higher places. It
will subside to the ground soon and diffuse from the leakage point, and then making it as the
centre, spread from the near to the distant, And in the leakage process, the concentration near
the leakage point is higher than that in other areas in the same plane. But when the leakage
point is located higher (wall-mounted air conditioners scene), there is an obvious effect of
sedimentation, in some aress there will be the lowest concenration value at intermediate
height. And because of the impact of the initial velocity, the concentration in places closest to
the lzakage point is not higher than that of the surrounding in the same z plane that is lower
than the leakage point.

Keywords: difluoromethane, lsakage, Fluent, diffusion property

Application and Design Requirements of Fire Windows in Buildings
Zhou Baixia
FKunming Fire Command School, Kunming 630208, China

Abstract

The window frame materials and inlaid glass of ordinary ederior window have no
fire-resistant function, which makes such window become the weakest part in the fire safety
design of buildings. This thesis takes the newly released Fire window Product Standards for
reference, combines with several cases that caused heavy casuallies and property losses for
the fire spread of exterior windews in China in recent years, then proposes o widely apply
fire windows Into buildings and finally discusses the requirements of window frame materials
and glass materials shall be met in the design of fire windows.

Keywords; Fire Safety, Fire Window, Product Standards, Window Frame, Anti-fire Glass
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Research on application of Heavy Compressed Air Foam Truck
Applied in High-rise Building Fires
) Wang Hugibin®, Xje Hao®
*Chincse people’s Armed Police Forces academy, Langfang, Hebei Province, China

Abstract

By introducing the specific parameter and relevant property of a heavy compressed air foam
truck and combining the situation of lacking of water supply and difficulties of the inzide fire
atteck in high-rise buildings, the relevant data of the heavy compressed air foam truck’s
capability of providing extinguishants in the scene of a fire is caloulated and the advantage of
the heavy compressed air foam truck in the high-level fire rescue is analyzed. Finally,
determine the fire combat formations of high-rise building fire in different fire grounds
through investigation and qualitative analysis.

Keyword. high-rise building fire fighting, heavy compressed air foam trock, Combat
formation

The Research and Analysis of Occupant Density in Wholesale and
Retail Market
CHEN Juanjuan®, FANG Zheng®, SUN Jiavun®, WANG Junheng”
*School of Civil and Aréhitectaral Engincering, Wuhan University, Wuhan 430072, China

Abstract

Based on the characters of wholesale and retail market, it owns larger amount of inventory,
bigger fire load, larger crowds and bigger daily trading volume of the wholesale marker, and
lager size of the mall. Through investing the occupant density of Wuhan Financing Brand
Square which used normal population mean and variance of interval estimation prineiplz, the
paper drew the occupant density imerval of the wholesale and retail market, and it provided
the basis for formulation and revisien of the future specification. Comparing the results with
the differences of data from codes and literatures of various types of commercial buildings,
the paper proposed the occupant density of commercizl building was tmeliness, and
suggested that occupant density values of future specifications can be according 10 the
different factors for detsiled elassification, such as the city, the types, the scope of
commercial building and s0 on,

Keywords: The wholesale and retail market, Occupant density, Statistical analysis
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Evacuation processes of different genders in different visibility
conditions -an experimental study
SHEN Yang', WANG Qing-song®, YAN wei-gang™, SUN Jin-hua® and ZHU Kai®
*Sate Key Laboratory of Fire Science, University of Science and Technology of China, Hefei,
Anhui, 230026, PR China
YUSTC CityU Joint Advanced Research Center, Suzhou, Jiangsu, 215123, P.R. China

Abstract

Practical data of human movement characteristics in different visibility conditions is
necessary for the fire performance-based designs and evacuation calculation models. In this
study, an evacuation cxperiment was conducted in a classroom and the cvacuation processes
were recorded by video cameras. The impacts of visibility and gender on walking speed were
analyzed. The walking speed of young female pedestrians in goed vizibility conditions
measured in our cxperiment is 0.92m/s and in conditions without visibility the mean
velocity is 0.42 m /5. Besides, the mean velocity of males in conditions with good visibility is
091 mfs and in zoro visihility conditions the valuz is 0.69 m/s . Additionally, the
distributions of velocities obrained in different visibility conditions in this study chey the
Gaussian distribution. The results are similar to that of previous study. The research is helpful
for devising evacuation schemes of theater, stadiums, g}'mnasi‘uﬁm ctc. and also can be nsed
in guiding regional evacuation processes, such as cvacuation processcs of chemical industrial
parks whose building layouts and exit arrangements are similar to the classroom.

Keywords: human behavior, velocity, evacuation, gender, visibility

Study on the effect of separation approach on banquet fire
Zheng Hu®, Lei Zhang®, Zhuo OF, Xingfei Zhv", Fang Li*
*Shanghai Fire Departmmt, 228 Zhongshan road, Changning District, Shanghai 200120
YRJA Fire Protection Technology Consulting(Shanghai) Company Limited, $8 Shiji Avenue,
Pudong, Shanghai 200120

Abstract

Tn order to fulfil the operation requirement and optimize the usage function, the large banguet
is always scparated into several banquets by using temperal walls. While it brings flexible
advaniages to banguet design, the instalment of temporal walls will change the smoke
maovement inside the banquet, and then affect the evacuation environment. Attention should
be paid on the separation approach to comply with the requirement not only from the function
and optimization, but also from the fire protection.

Keywords: room scale, smoke exhaust efficiency, fire model
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Simulation Research on Interaction Rules between Superfine Powder

Extinguishing Agent and Fire Plume
) XU Da-yong™®, Hua Min", PAN Xu-hai**, PAN Ren-ming®
*Institute of Fire Science and Technology, Nanjing University of Technology, Nanjing
210009, China
"Jiangsu Key Laboratory of Urban and Industrial Safety, Nanjing 210009, China
“Scheol of Chemicz] Engineering, Nanjing University of Science & Technology, Manjing
210094, China

Abstract

When the nezzle of ralease device directly faces the protected object, it i necessary for the
superfine powder extinguishing agents (SPEA) to penctrate fire plume, so that SPEA can
reach the fire source to extinguish fire effectively, Mumerical simulation was used to make a
comparative study on SPEA motion released at different driving pressures in fire. The
simulation results indicate that the converging noezle will enhance the capacity of
extinguishing agent particles 1o penetrate fire plume, and its penctration capacity is
directly proportional to the driving pressure value, When interacting with particles, the flame
height decreases and flame width increases, The larger the driving pressure, the shorter time
fior particles to enter into fire source area. Particle concentration value in fire source area is
relatively higherat]l 2MPaandit less changes at 1.0MPa Larger driving pressure can accclerate
the motion of particles to fill the extinguishing room. Eddizs, which appear more casily at
lower driving pressure, can also drive particles to fill the extinguishing room quickly, but with
uneven distribution.

Keywords: superfine powder extinguishing apent, particle dynamics, fire plume, driving
pressure, numerical simulation

Fire Safety Assessment of China’s Twelfth National Games Stadiums
Zheng Wer”
*Shenyang Fire Rescarch Institute of the Ministry of Public Security, Shenvang, China

Abstract

In order to ensure fire safety of the stadiums for China®s Twelfth National Games, this paper
proposes measures (o climinate, prevent, or reduce fire risk, and to improve building fire
safety based on qualitative and quantitative assessment and scientific analysis on fire safety,
including the analysis of the major fire hazards for all the sports venues, aszezsment of their
fire control means, and prediction of fire safety ralings, The purpose of this paper is o
provide references and recommendations for fire supervision forces deployment and
fire-fighting decision-making during the Twelfth National (Garmes.

Keywords: China’s Twelfth National Games, Stadiums, Fire safety
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Fire Risk Assessment for Super High-rise Buildings
SUN Xiao-gian®, LUO Ming-chun® .
"Arup International Engineering Consultants (Shanghai) Co. Ltd, Shanghai, 200031, PRC
"0Owve Arup and Partners Hong Kong Limitad, Hong Kong, PRC

Ahstract

Fire risk analysis of high-rise building is of critical importance due to the reason that there
stll lacks efficient systematical fire extinguish method to ensure a safely evacuation process.
A case study 15 condocted for a super high-rise building to expatiate the procedure and
methodology of fire risk assessment for super high-rise buildings. Both the probahility and
the consequence of fires are quantified in this paper,

Kevwords: Tire risk assessment, reliahility, fire frequency, fire consequence

Comparative Study on Heat Release Rate of High-speed Passenger
Train Compartments
Junmin Chen™*, Xiaolin ¥ao®, Gang Yan®, Xiaohan Guo®, Jianyu Wang®
"Faculty of Geosciences and Environmental Engineering, Southwest Jizotong University,
Chengdu, Sichuan 610031, China
¥ uzhon Vacational and Technical College, Luzhow, Sichuan 646005, China

Abstract

In order to analyze the influence of geometry, combustion performance of interior materials,
fire load, wventilation condition on the heat release rate of high-speed passenger train
compartments and help the fire protection engineers to choose the reasonable heat release rate
for high-speed passenger train  compartments, the first-class, second-class, dining
compartments of China Railways High-speed  train were taken for research objects, and the
heat release rate and other thermal parameters of interior materials and component assemblies
of high-speed passenger train compartments were measured and wsed as the input parameters
of Fire Dynamics Simulator (FDS)and then 2 fire scenarios had been designed o obtain the
heat release rate V5. Time curves of high-speed passenger train compartments in different
ventilation conditions. The research results show that because the fire load in the first-class,
dining compertments is relatively lower, and the distance between combustible materials is
relatively larger, the maximum heat release rate of the first class and dining compartments
increases at first, and then begin to decrease, in the range of 1LEMW-4.4MW, with vent area
increasing; because there are relatively more seats in the second-¢lass train compartment and
relatively shorter distance between 2 rows of seats, most of fuel are burned out and flashover
has occurred quickly, the maximuim heat release rate is in the range of | 89MW-18.40MW.
Keoywords: heat release rate, high-speed passenmger frain, frain compartment, ventilation
conditions
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Study of Charging Nitrogen to External Floating Roof Tank to
Prevent Rim-seal Fires from Lightning
) Zhang Fei-fei, Jiang Hui-ling, Zhang Cheng
Fhang Fei-fei, Chinese People's Armed Police Force Academy, Langfang, 065000
Tiang Hui-ling, Chinese People's Armed Police Force Academy, Langfang, 065000
Fhang Cheng, Chinese People’s Armed Police Force Academy, Langfang, 055000

Abstract

Tt is estimated that 95% of rim seal fircs are caused by lightning strikes. To avoid rim-seal
fires caused by lightning, the existing methods mainly focus on the use of secondary sealing
1o reduce volatilization of ofl and the electrical connections measures such as air terminals,
deflectors, grounding device, discharge shunts and sealable grounding device to avoid sparks
caused by lightning current. But these deviees can't eliminate the spark generation thoroughly.
A new method charging nitrogen to external floating roof tank seal ring is proposed to prevent
rim-seal fires from lightning. In this paper, the safe oxygen eontent is set as the goal to charge
nitrogen. An annular nitrogen charging pipe network is designed and its reliability is verified
by experiment. The time of filling nitrogen to the seal ring of an external Moating roof tank
with the capacity of 10=10" m" at the rate of §3.38m"h to reach the nitrogen charging goal is
proved within the time of lighining warning through experiment. And this experiment can
provide some reference to the application of nifrogen charging.

Keywords: external floating roof tank, seal ring, nitrogen charging, safe oxygen content

Study on Route Selection for Hazardous Chemicals Transportation
TIANG Ming-wei
Fujian Fire brigade Xiamen detachment, Xiamen, 36100, Chinga

Abstract

With the rapid development of the national economy, transportation of hazardous chemicals
has aroused widespread conecern of different fields including povernment, industry and
academia, due to its hoge demand, high frequency of accident and huge Josses. The study on
optimal route selection is a quite important issue for the safety of hazardous chemicals
transportation. In this paper, we firstly analyeed the comprehensive factors influental in road
security, such as environment, population density, emergency response time and so on. Start
from the index system consists of “comprehensive factors influential in road security™, “safety
management level of enterprisas™ and “transport of hazardows materials”, we defined the risk
levels of goods. Meanwhile the weights of influence factor were also oblained by using
anmalytic hicrarchy process methods. Then the weighted route length were caloulated by
normalizing the parameters of each secondary effects. Ultimately, we successfully found out
the optimal route by asing Dijkstra’s algorithm. This werk provided a theory basis for the
effective and practical use of routing model.

- Keywords: Hazardous chemicals I;:amlgm-l:i.licnn, Optimal rowte, Weight, Risk evaluaiion
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Study on Smoke Control Strategy in a High-rise Building Fire
¥u Yuan, CHU Yanyan®, Liang Dong
Safety Engineering Research Center, Department of Engineering, Sun'¥at-sen Um\'l:rsll_} "
Guangzhou;
Guangdong Provincial Key Laboratory of Fire Science and Technology, Guangzhou

Abstract

During the high-rise building fire, it is crucial to win the ima for cccupant evacuation. One of
the possible methods is to utilize HYAC operations to controlfslow down smoke propagation
on the fire foor. It is also possible to supply fresh air fo the path of the evacuation so that
occupants will not breathe into the peison gases. HVAC operations can control heat change
and smoke conditions and change the fuid flow directionally 5o that it is possible to optimize
the HVAC operations o make the building safer during fire. In this paper, the effecis of
HVAC operations, air supply system and mechanical smoke exhaust system will be studied.
A smoke propagation model using the Large Eddy Simulation will be developed to study the
smoke propagation under different HVAC operations, Simulation results show the
temperatures at the fire room exit for different supply air quantities. Results also show that
smoke propagation method is affected by the building construction, air supply and smoke
exhaust system. The smoke control strategy is investigated. -

Kepwords: Fire Science, Fire Safety, Smoke Propagation, HVAC, Large Eddy Simulation

Numerical Simulation of Toluene Vapor Diffusion in Limited Space
YAN Jian-ba'®, LIANG Dong*”, SHEN Hao""*
“Prepartment of Enginsering, Sun Yat-sen University, Guangzhou 510006, China
buangdong Provincial Key Laboratory of Fire Science and Technology, Gumgzhnu 510006,
China

Abstract

Faor the toluene's characteristics of flammability, explosiveness and volatile, this paper carried
out transient numerical simulztion for toluene vapor diffusion in limited space. Emphatically
analyzed the concentration distribution in space and the concentration change with time. The
simulation result shows that in the lewer plane, toluene vapor diffuse from the center o
surroundings under the action of diffusion and deposition. The concentration of each position
in space increases with time but the incressing rale s non-constani S0 toluene vapor
acenmulates layer by laver during the diffusion.

Keywords: toluene vapour diffusion, concentration distribution, coneentration change,
numerical simulation '
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Numerical study on temperature distribution of structural
components exposed to travelling fire
) Xudong Cheng, Yong Zhou, Hui Yang, Kaiyuan Li
State Key Lab of Fire Science, University of Science and Technology of China, Hefied,
230027, China

Abstract

In order to investigate the stroctore behavior under travelling fire, the numerical simulation of
a full-scale travelling fire test with wooden foels was completed by wsing FDS. The fire
development and the heat release rate (HRIRR) were obtained. The temperature information,
incloding gas tcmperature in the smoke layer, column surface temperatures at different
heights, steel beam temperature and concrete ceiling temperature, were caleulated from the
FDS simulation. Although the compartment was rather smell, obvious differences in
temperature of the upper smoke layer and the steel beam, eaused by the travelling fire, wers
observed, The maximum gas temperature under the ceiling was close te 1000 °C.

Keywords: temperature distribution, ravelling fire, structural component, FDS

A phase change storage material that may be used in the fire
resistance of building structure
Peng Wang, Na Li, Chengshou Zhao Liuyan W, Guobin Han
Southwest linotong University, 111, Isi Sechion, Northern 2nd Ring Road, Chengdu 610031,
y China

Abstract

Thiz study prepared polyethyleme glycolisilicon dioxide composite, a kind of form-siable
phase change material. The composites can be made into mortar which is able to adhere to the
surface of building structure and absorb the fire heat. This paper aims to study the effeet of
the composites on the fire resistance of building structure, Scanning electronic microscope
and differential scanning calorimeter were adopted 1o investigate the structural and thermal
properties of the composites. Tt was found that the polyethylene glycol was well dispersed
inta the network of solid 510y, And the latent heat of FEGY 510y mcreased with the decrease
of i)y content. The required weight percentage of 8i0); was found 1o be 15% ai least if the
composites remain sclid withowt leakage. Tt was also found that a phase change of pure
PEGO000 happensd with an enthalpy of 158 Jg while the 80 with PEG composite is 133 L.
In conclusion, the phase change storage material may be wsed for fire resistance of building
strucnare.

Keywords: Fire resistance of building structure, phase change storage materials, Polyethylene

. glycol, Silicon dioxide '
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Time-clustering behaviors of urban fires
WANG Jian™*, LI Shuang-ge”
%chool of Safety Science and Enginecring, Henan Polytechnic University, Jiaozuo H:na.n,
454000, Chiria
bState Key Laboratory Cultivation Base for (Gas Geology and Gas Control, Henan Polytechnic
Universit, Baczuo Henan, 454000, China

Alstract

It has been found that many systems are charactesized by scaling behavior, Time-scaling
scale-invariant approaches are used to analyze the temporal distribution of urban fire
sequences recorded in the city of Wuban (Ching) in present paper. The results of the
coefficient of variation show that there is a clustering distribution in the occurrence sequence
of rban fire in Wuhan, And with the study of Fano factor and Allan factor for the urban fire
sequences in Wuhan, it i found that the urban fire sequences have cbviously time-scaling
hehaviors. These reveal that the peint process of urban fires is a fractal process with a high
degree of time-clusterization of the events. The results will be helpful to estimate urban fire
risk.

Keywords: scaling behavior, urban fire, Allan factor, Fano fa:mg, cluster

Flame retardant properties of polyurethane/expandable graphite
composites
Ting Jin®, Quanxiao Dong®, Fhongjun Shu’, Wanjin Wang", Kui He"
*Chinese People's Armed Police Force Academy, Langfang 065000, China
*Hrijing Engineering Research Center of Architectural Functional Macromelecular Materials,
Beijing Building Construction Research Institute, Co., Ltd., Beijing, 100039, P.R. China

Abztract

In an effort to create an snvironmentally-friendly flame retardant system for rigid
polyisocyanurate-polyurcthane foams, expandable graphite (EG) combined with aluminium
hydroxide (ATH) was firstly used to effectively improve the flame retardancy. Limited
exygen index (LOT) increased fo 84.2 with an incorporation of 24 phr (parts per hundred of
metrix) EG and 50phr ATH into the matrix. Based on scanning elecironic microscopy
observation and thermio gravimetric analysis, it was speculated that ATH could effectively
induce “villi” like particles on the surface of EG, which made the in tumescent char denser.
The compact char layer could effectively impede the bubbles and heat transport. ATH and EG
accelerated the initial degradation and fluffy char was quickly generated on the surface, which
results in the slowed down degradation products of the composite and the delaved diffusion of
volatile combustible fragments to flame zone.

Keywords: palyurethane, expandable graphite, aluminium hydroxide, synergistic effect, flame
retardancy
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Numerical Simulation of the Risk of Frame Structure in Fire
WANG Hai-rong*®, CHEN Qing-guang®, YAN Jian-bo™, YUAN Zhi®
. "Department of Engineering, Sun¥at-sen University, Guangrhou 510006, China
"Gmmgdt:.mg Provineial Key Laboratory of Fire Science and Technology, Guangzhou 510006,
China '
"Center of Guangdong provincial safety production technology, Guangzhou 510060

Absiract

In this paper the fire emperaturs model and thermal-force performance model of composite
beams has been cstablishment by a FORTRANTT program, which is based on FDS simulation
and the analysis of coupled relationship beiween thermal and mechanical performance.
Through the program mentioncd above, the temperature, the shear force, bending moment,
deformation and displacement of two layers of composite beams in fire was simulated, The
results showed that: in the single room fire, the upper beam is generally positive fire area;
maximum displacement generally appear in the middle of the structure positive fire arca: for
two frame structure, the risk of thermal injury prone point is in the adjacent area ofthe fire or
diagonal regional.

Keywords: multi-layer framework, composite beams, fire, thermol-mechanical coupled
analysis

New Frameworkof Intelligent Evacuation System of Buildings
* Zhang Qian®, Chen Tao®, Ly Xianzhi*

“Kunming fire fighting Command School, Kunming Yunnan Province 650208, China

"Center for Public Security Research of Tsinghua University,Beijing 100084, China

Abstract

On the basis of the analysis about the traditional evacuation and lifesaving facilities, this
paper adopts high-tech technological means (g advanced intelligent information-monitoring
technique, artificial intelligent technique, computer technology, ete.), integrates the function
of building evacuation, and establishes an intelligent evacuation system. This system
overcomes the disadventages and defects of the current intelligent evacuation system, and
realizes the intelligent dynamic guidance of the personnel evacuation under the real fire scene
through the main control module of the intelligent evacuation system. It aims to actually
realize the intellectualization according to the dynamic change of the fire scene, and make the
personnel evacuation more scientific, rapid and safer.

Keywords: fire control, high-rise intelligent building, intelligent evacuation system,
systematic framewark, Information uuqulis.itinn
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Unconventional Emergency System Characteristics and Emergency
Decision-making Analysis
LI Hong-xia®, WANG ling”, YUAN Xiao-fang® , DU Jig"
‘College of Management, Xi*an University of Seience and Technology, Xi'an, Shaanxi ,
China
*Callege of Encrgy Engincering, Xi'an University of Science and Technology, Xi‘an ,
Shaanxi , China

Ahbstract

Compared  with conventional emergency, unconventional emergency has  typical
unconventional characteristics and its system characteristics and emergency decision-making
processes and methods are also very special. Tn order to making a deeper understanding the
system charactenstics and emergency decision-making mechanism of unconventional
emergency, based on the definition and features analysis, the principle of entropy and
dissipative structure theory to explain unconventional emergency system status characteristics,
this paper analysis of unconventional emergencies and emergency management in the process
of entropy state changes; further analysis temporal frame of unconventional emergency
decision-making. Analysis shows that the unconventional emergencies happened and
management is an Open dissipative system. System entropy changing by increased entropy
factors 25, negafive entropy factor FS and system bearing capacity C combined action.
Comesponding  unconventional emergency system in the process of incobation period,
initiation period, cutbreak period, evolution period or recovery period and disappeared period,
emergency decision-making work of temporal framework can be divided into waming
precantion, crisis identification and isolation, integrated response and disposal measures four
links.

Keywords:  Unconventional Emergency  Svstem, Entropy  principle,  Emergency
Decision-making, Temporal Framework

The Research about Fire Prevention of Vehicle Refuelling Stations
Zhang Hongyun
Kunming fire fighting school, Kunming, Yunnan 650208

Abztract .

Fuel oil and pas offered by wehicle refuelling stations have combustion and explosion
characteristics, serious casualties and economic losses often caused by fire, The research
ahout oil and gas fire risk, refoelling process and facilities, proposing appropriate fire
prévention measures posscss great significance for reducing refuclling stations” fire losses,
and ensuring the safety of the station and surrounding environment.

Keywords: refuelling stations, explosive mixed gas, leaking, fire source
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Inhibition of the premixed CH4/Air deflagration by powdered
extinguishing agenis
Ligang Zheng™", Kai Zheng’, Rongkun Pan', Minggao Yu®, Hao You®, Shuiyun Hou®
*State Key Laboratory Cultivation Base for Gas Geoloogy and Gas Control, Henan
Polytechnic University, liaozuo, Henan454003,China
*Shanxi Coking Coal Group Co., LTI, Taiyuan 030024, China

Abstract

In order to improve the utilization rate of extracted coal-bed methans, effective safety
measures for bow concentration pas transmission ling must be provided. In this work,
suppression of gas explosion in a channel by powdered extinguishing agents (i.e. femocens
and aluminium hydroxide) was iovestipated. The methane concentration in the explosive
mixture was 9.5% by volume. The experimentzl channel is 150mm» 1 50mm=500mm in
dimensions, in which three pairs of obstacles spaced 100 mm apan was configured to enhance
the flame propagation speed. The high speed camera was used to capture flame images, by
which the arrival time and the propagation speed of flame would be calculated. The
performance of powdered extinguishing agents on gas deflagration suppression was evaluated,
The results showed that the suppression effectiveness of the powdered ferrocene is closely
related with the solid concentration. For the solid concentration of 80z/m’, the arrival time of
flame to the channe] exit was increased by 32.5%, and the peak flame propagation speed was
declined by 15.6%. In contrast to aluminfum hvdroxide, ferrocene showed the beter
explosion suppression characteristic. The results showed the practical foundation to zas
explosion suppression by fermocens in coal mines.

Keywords: ferrocene, gas explosion, explosion suppression, powder extinguishing agent

Research on Smoke Flow in a Tunnel Fire of Subway System
Li Yarfeng®, Bian Jiang®, Li Junmei®
*College of Architecture and Civil Engineering, Beijing University of Technology,
Beijing100124, China

Abstract

A three-dimensional mathematical model of the smoke movement in tunnel fires was
established. Finite volume method was used to diseretize the governing equations and the
SIMPLE algorithm was employved o solve the governing equations. A scaling model (1:8) of
the subway tunnel was built up based on similarity theory. Noi only different positions of fire
on the train, but also the different starting times of exhaust fan in the tunnel were considersd.
The disciplings of smoke temperature, smoke diffusion and wind velocity have then besn
compared under different the fire siluations. The study is useful to analyze evacualing and
controlling fire in emergent project of tunnel fire in a subway sysiem.

e = Kéywm-da: tunnel fire, computation Muid dynamics, smoke, ventilation, subway
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Investigation of an unsteady flame propagating in a curved duct
Xuechao HE, Jinhua SUNY, Guojian LU®, RLE. Yuen®, Yuanyi XIE"

'Sichuan Fire Research institute of Ministry of Public Security, Chengdu 610036, P.R. China
bStaie Key Laboratory of Fire Science, University of Science and Technology of China, Hefel,
Anhui 230026, P.R. China
‘Depariment of Building and Construction, City University of Hong Kong, Hong Kong
299077, P. R China

Abstract

Knowledge of behaviors of flame propagating in a curved ducl is of greal importance to
prevent damage in practical industry. In this study, the premixed propane/air flame
propagating through a square cross-section duct with a 90° bend was investigated. The high
video camera and schlieren image technique were used to record the development of flame
frori structure, Tonization probes were applied to eapture the characteristics of the flow field.
Two cases of ignition positions were performed in the experiments. When ignition in the
horizonial section, a tulip flame was formed and transition to turbulent flame occusred in the
horizontal section. A blunt flame front was kept in the bend and the turbulence intensity was
enhanced, However, when ignited in the vertical section, the keen-edged flame tip moved
quickly along the lower wall of the bend. The flame kept laminar in the vertical section and
bend, Only some weak turbulence was formed in the horizonial section. And the fluctuation
of flame velncity was suggested mainly due to the variation of Mame front surface area and
turbulent combustion.

Kepwords: ignition positions, premixed flame, curved duct, schlieren image, turbulent

combustion

Simulation of pedestrian evacuation in a room under fire emergency
Shuchao Cao, Welguo Song, Xiaodong Liu, Man Mu
State Key Laboratory of Fire Science, Universily of Science and Technology of China, Helei
230027, China

Abstract

An extended Tloor field model is proposed to simulate the pedestrian evacuation in a room by
considering the smoke and fire effect under fire emergency. In this new model, the visibility
floor field and temperature floor field are introduced, these extensions are important for
evaenation simulations under fire circumstances, Through the numerical simulations, the
influence of fire locations, tvpe of burning materials, heat release rates and exit width on
evacnation are analyzed. The results show these factors have great effects on evacuation,
which may be useful to understand the pedestrian evacuation under fire emergency.
Keywords: Pedestrian evacuation, Fire, Floor field model
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Experimental and mechanism study of electrically charged water
mist for controlling kerosene fire in a confined space
XU Yon Ig.—liang."". WANG Lan-yun"", Liang Dong-lin*, YU Ming-gac®, CHU Ting-xiang®
*State Key Laberatory Cullivation Base for Gas Geology and Gas Control, Henan Palytachnic
University, Jiaowmsa, 454003, China
*State Key Laboratory of Coal Resources and Safe Mining, China University of Mining and
Technology, Xuzhou, 221116, China

Abstract

Charged water mist has been widely used in industrial dust controlling due to its charged
characteristics. Buot the study for controlling fire is less. Therefore, in this paper, extinguishing
experiments of kerosene fire was earried out with water mist which was charged by 2 corona
discharge in a small-scale and confined space. Water mists with different charge-to-mass
ratios was oblained by changing the voltage. The effecis on extinguishing time, flame
temperaiure and flame image changes were analyzed. The experiments show that the charged
water mist can effectively reduce the extinguishing time, flame temperature and inhibit Name
compared with the ordinary water mist. Additionally, the extinguishing cfficiency
significantly increases with the increase of charge-to-mass ratio.

Eeywords: Corona dischange, charped waler mist, charge-to-mass ratio

Investigation of Fire Protection Status for Nanjing Representative
Historical Buildings and Future Management Measures
DOMNG Qing, YOU Fei, HU Shiqginng
Caollege of Urban Construction and Safety Engineering, Institute of Fire Science and
Engineering, Nanjing University of Technology, Nanjing, 210009, China

Abstract

The field investigations including the statuses of fire protection lavout, fire hazards and fire
protection facilities for Manjing representative historical building (Yuejiang Tower, Tianfei
Palace, Jiangnan Examination Institute and Confucius Temple) have been conducted. The
problems of the investigated historical buildings are found to be: extensive distribution of
combustibles, high fire loads, deficiency of fire separation distance, shortage of fire facilities,
unreasonable fire detestor and extinguisher selection, backward fire regulations =i, Taking
Yuejiang Tower as an example, the design of minimum extinguisher configurations has heen
performed according 1o the code and investigated data Finally the optimal proposals and
measures to improve the fire protzction and management system are presented,

Keywards: Nanjing historical building, fire hazards, fire protection Status, fire exfinguisher,

. minjmum configuration design :
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The Application of Cone Calorimeter on the Study of burning
performance of liquorices
Pei Bei*”", Song Guo-yong®, LU Chang™®
*sehool of Safely Science and Engineering, Henan Polytechine
University,Jinozuo, 454003, P.R. China
®State Key Labaratory Cultivation Base for Gas Geology and Gas Control, Henan Polytechnic
University, Jiaozuo 454003, PR, China
“Jiagzuo City Fire Department, Jisozuo Henan 454003,P.R. China

Abstract

In this paper, burning performance of liquorices were tested by cone calorimeter. The results
indicated that liquorices were easily to be ignited, the minimum ignition heat flux intensity
theoretically can be speculated at 5. B322KW « m ¥ during the early time of the ignition of
liquorices, in view of the thick carbonized layer formed on the surface of samples, which
delayed the pyrolysis of liquorices, the peak heat release rate was greater under lower heat
flux than other conditions, and the average heat release rate increased with the growth of heat
flux: during the early time of the ignition of liquorices, specific extinction area and OO yield
was higher; with the increase of heat flux specific extinction area and CO yield decreased,
Hence, the fire risk of liquorices can’t be ignored. '

Keywords: fire, liquorices, cone ealorimeter, buming performance.

A Reliability Evaluation of Lifeline Systems Effects on Fire Rescue
Liu Hai-giang**®, Zong Ruc-wen®, Gao Jia-xin', Ye Jia-na®, Lo Siu-ming™*
*State Key Laboratory of Fire Science, University of Science and Technology of
China Hefi, 230026, China
*Department of Civil and Architectural Engineering, City University of Hong Kong, Hong

Kong 999077, China ;
SUSTC-Cityl] Joint Advanced Research Centre, Suzhou, 215123, China

Abstract
Tn the precess of actual fire rescue, the timeliness and success rate of fire rescues will be
affected when only one lifeline system is considered and not considered the relationship
smong other lifeline systems, However, little rescarch was paid atteotion to the relationship
among different lifeline systems and the most of studics was' focused on a single lifeline
gystem. Therefore, it is important and significant to study on the interaction of different
lifeline systems during the fire rescues. In this paper, a rescue model is built to evaluate the
relishility of the effeci of lifeline systems on the fire rescucs. Many factors are considered
including water syslem, traffic gyslem, rescue workers, equipment and so on. The reliability
of the influence factors are also presented. The reliability of fire rescue can be described and
cheracterized efficiently by this model.
Keywords: lifeline system, reliability, fire rescue, evaluation
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A Whole Process Prediction Method for Temperature Field of Fire
Smoke in Large Spaces
ZHANG G.W*, ZHU G.Q.", YINF.*
*School &l’safcl.‘}' engineering, ChinaUniversity af Mining and Technology, Xuzhog, 221116,
China '
Pliangsu Key Laboratory for Environmental Impact and Structural Safety in Civil Engineering,
Xuzhou, 221008, China

Abstract

Based on the fire development model for the whole process of localized fires in barge-space
buildings and assisted by the technology of FDS large eddy simulation, the temperature fizlds
of fire smoke of localized fires in large spaces were investipated with different building
heights, building areas and firc powers. It has been found that for large-space buildmgs with a
height greater than 6 m and a building area more than 1500 m’, factors like building height
and building area can slightly  affect the curve trend of fire smoke, while such factor like firs
power has more significant influence on the curve trend of fire smoke. Through the analysis
of temperature rise corves of fre smoke in various fire scenarios, the paper proposed a
whale-process prediction model for the temperature fields of fire smoke of loculized fires in
large-space buildings. As long as the model uses the appropriate shape coefficient, the
prediction model can acourately predict the ternperature fields of fire smoke of locslized fires
in large-space buildings.

Keywords: Localized fire, Smoke temperature, Large Eddy Simulation Fire Devalopment

Analysis of Security Evacuation Simulation and Optimization of a
University Library
Tiang-Wen HU** | 8i-8i CHEN®
“College of Resources and Environmental Engineering, Wuhan University of Science and
Technology, Wuhan 430081, China
*Callege of Resources and Envisonmental Engineering, Wuhan University of Science and
Technology, Wuohan 430081, China

Abziract
Taking a university library as the example, Pathfinder (trial version) was used fo make 2 fisll
size simulation of the library evacuation. The analysis shows that there are some problems:
The imbalance in using evacuation staircases, a lack of coordination between the loading
number of the north and south area, and the gap between the evacuation ability of the two
arcas. Schemes have been optimized to these problems. Three scenarios’ escape time
respectively is 428.83, 341.13 and 285.28 seconds after optimization. Then advice was put
forward, such as strengthening the training for staffs, shulting down some passages
reasonably between stairs and Moors, and readjusting the reading seats of north and south arca
+ _properly, ete. '
Keywords: Library, evacuation simulaj;i.on, schemeoptimization, Pathfinder,
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Simulation of evacuation in a twin bore tunnel: analysis of
evacuation time and egress selection
MU Man, SONG Wei-goo, QT Xin-xin, L.V Wei, CAO Shu=chao
State Key Laboratory of Fire Science, University of Science and Technology of China, Hefei
230027, China

Abstraci

In this paper, an experiment performed in a twin bore tunnel is simulated with Pathfinder and
FDS+EVAC. The non-intervened case and the inlervensd case are constructed to analyse the
difference between experiment znd simulation with Pathfinder. Data oblained indicate that
simulation resulis match the experiment well. Main reasons that eause difference may be their
panic, fear, time loss in information processing, unwillingness to abandon properties, and
social influence (maybe the most important one). Egress selection plays an important role in
influcncing evacuation time, but it is impossible for all sccupants to select their nearest exits
for evacuation in the real circomstances influenced by other factors. After comparing
evacuation time in cases of Pathfinder {intervencd casc) without considering delay time in
advance, Pathfinder considering delay time in advance, and FDS+EVAC (including detection
time and reaction time), we can conchede that the case with FDE+HEVAC is better than the one
with Pathfinder without considering delay time in advance, and the case with Pathfinder
considering delay time in advance is better than the onz with FDS+EVAC. Reasonable
suggestions for a Pathfinder simulation case are changing cgress selection if necessary, and
taking into account delay time when the occupants don’t start to evacuate at the same time.
Keywords: tunnel, experiment, simulation, evacuation time, egress selection

Numerical Simulation of Natural Gas Release and Risk Zone
Forecast inUrban Areas
Zhang Qian-xi*", Mo Shan-jun**, Liang Deng **'
*%chool of Engincering, Sun Yat-sen University, Guangzhou 510006, China
*Guangdong Provincial Key Laboratory of Fire Science and Technology, Guanpzhou 510006,
China

Absiract

Risk zone forecast is of great importance in natural gas pipeline rowte choice, safe separation
distances determination and disaster assistance, In this article, the risk zone after the. natural
gas release in urban areas was predicted under the condition of different wind dircctions or
different release rates, with the method of computational fluid dynamics (CFE¥). In addition,
the change tendency of the risk zone with the increase of release rate under the environment
of strong winds and bresze was smdied respectively.

Keywords: Natural gas releass, Mumerical simulation, Risk zone forecast
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Experimental study of pedestrian flow in a fire-protection evacuation
walk
LI Xine-dong’, SONG Wei-guo!, HUO Fei-zhou™®, JIANG Zi-gang®
‘Slalr.: Kn:.r Laboratory of Fire Science, University of Science and Technology of China, Heled,
230026, China
"Department of Civil and Architectural Engineering, City University of Hong Kong, Hong
Kong, 999077, China
‘Dengying Fire Brigade of Shangdong Province, Dongying, 257091, China

Abstract

As modemn sociely develops rapidly, underground buildings are springing up all over the city,
it is very essential to study pedesirian flow in the underground comridor. An evacuation
experiment was conducted in a fire-protection evacuation walk in an underground market.
Passing time, walking velocity, walking preference, and specific flux in the experiment are
carcfully analyzed. The influences of different layouts of obstacles in the corrider and
pedestrian flow dircction on the corridor evacuation are emphatically studied. The resulls
include comparisons between each scene in the unidirectional and bidirectional flow, which
can provide suggestions for designers and managers.

Keywords: evacuation experiment, pedestrian flow, corridor, obstacle

Study on Factors Affecting Evacuation Capability of a
Fire-Protection Walk in Underground Buildings
Ti Yingwei, Mengyao, Li Qingjie, Yang Shaofan
School of Mining and Safety Engineering, China University of Mining & Technology,
Kuzhow, 221008, China

Abstract

Ta investigate the evazuation capability of a fire-protection walk in underground baildings, a
typical fire district connected with a fire-protection walk and a siair was set. Evacuation time
for 388 people escaping from the area was simulated numerically. Simulation results that the
width of all exits in a fire district, the distance between exit of the fire district and the entrance
of the stair lcading to the out space (walking distance in a fire-protection evacnation walk),
the width of the stairs have great effects on evacuation time when the width of the
fire-protection evacuation walk was determined. The largest capacity of evacuation can be
reached when the exil width is almost the same or wider than the width of the fire-protection
evacuation walk. Set the stair and iis doors as wide as the fire-protection evacuation walk and
a reasonable walking length in 2 fire-protection walk can prevent forming congestions near
these doors.

Keywords: Evacuation ﬂpﬁblllb'.rlrn—prut:ﬂlm evacuation walk, Undergrounding Buildings,

_ Affecting factors
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Investigation of human behavior in emergent evacuation from an
underground retail siore
Huo Fei-zhou™®, Song Wei-guo®, Liu Xiao-dong®, Jiang Zi-gang®, Licw K. M.”
*Siate Key Laboratory of Fire Science, University of Science and Technology of China, Hefei,
230026, China
*Department of Civil and Architectural Engineering, City University of Hong Kong, Hong
Kong, 999077, China
“Dongying Fire Brigade of Shangdong Province, Dongying, 257091, China

Abstract

Pedestrian evacuation from underground building in cmergency situations could be
infloenced by the stucture of buildings, characteristics of pedestrian movement and
seriousness of emergency events. To understand the evacuation process of pedestrian in
emergency, cvacualion drills on an underground retail store and a questionnaire survey are
conducted. The characteristics of human evacuation behaviour are discussed and the
evacuation time and specific flow in each evacuation scenario are analyzed. The phenomenon
of unbalance exit-selection is revealed, and more puidance devices arc meeded in the
underground retail store. The resulis also indicate that obstacles nearby the emergency exits
should be removed and the clustering places for evacuses should be far away from the
emergency exits. It is concluded that the results could provide assessment of the accuracy of
existing egress models, and ensure that building owners and managers have a sound basis for
evacuation planning.

Keywords: Emergency evacuation, Human behavior, Fire compartment, Exit selection,
Ewvacuation drill

The influence of common plasties on the identification of gasoline
studied by GC-MS
ZHANG Jinghuan®, JTN Jing
Chinese People's Armed Police Force Academy, Hebel Langtang, 630N, China

Abstract

The influence of 5 kinds of plestics, FVC (Polyvinyl Chleride), PE (Polyethylenc), PP
(Polypropylene), PS (Polystyrenc), ABS (Acrylonitrile Butadiene Styrene), and their mixmre
on the identification of gasoline was stmdied by GC-MS (Gas Chromatography-Mass
specirometry). The results showed that the influences are different among these plastics.
However, all the plastics studied do not cause much change to the typical constitutions of
gasaline combustion residue, resulting in the litte interference on the gasoline identification
gecording to the current criterion.

Keywords: gasoline identification, GC-MS, plastics, influence
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Design and Implementation of Fire Safety Evacuation Simulation
Software based on Cellular Automata model
YANG Yi*', DENG Jun®. XIE Chang-chun®, JIANG Yun-lan®

*Key Laboratory of Western Mine Exploitation and Hazard Prevention of Ministry off

Education,Xi"an University of Science and Technology, Xian Shaanxi, 710054, China:
"%i'anPublic Security Fire Detzchment, Xi"an,Shaanxi, 710063, China;
“Deparment of fire protection engneering, Chinese People’s Armed Police Force Academy,
Langfang, Hebei, 065000, China

Ahstract

A fire evacuation model was developed based on cellular automata (CA) to simulate occupant
evacuation behaviors in case of public place fires, which can reflect individual charncteristics,
hernd behaviors and the environmental effects on the evacuation behavior. The fire safety
evacuation simulation software based on the model was programmed by c# language on the
platform of Microsoft Visual Studio 2008, The occupant evacuation process in fire scenario
was displayed through the software, and the simulation came with the same result with actual
situation. This software, with intitive, flexible and extendable, has realized the anticipated
functions, such as generating fire scenario, simulating evacuation behaviors and managing
legal norms of fire safety. Forthermore, it provides a pladform for further research on fire
safety evacuation in public places.

Keywords: Occupant evacuation simulation, Cellular automata, Software design, Public place
fire

Large eddy simulation of ethanol-gasoline fire
Changjian Wang®, Yanming Ding®, Shouxiang Lu®
*State Leboratory of Fire Science, University of Science and Technology of China, Hefel
230027, China

Abstract

The multi-component fuel based cddy dissipation concept(EDC) model, PaSR based zoot
model and grey gas based FvDOM radiation model ete in ExfireFoam is further extended to
simmulate a 30cm = 30em ethanol-gasoline square pool fire. The predictions achieved good
agresment with the measurements for flame height and the radial temperature profiles at
different heights, demonstrating the good potential of the ExfireFoam for predicting the
combustion process of pool fires from multi-component fuels,

Keywords: Fire safety, Large eddy simulation, Multi-component fuels, Poeol fire,
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Fire Safety Management Strategy of Complex Developments
Kelvin Honleung Weong®, Dayong Xic”
1A rup, Room 3008, Jing Guang Centre, Hu Jia Lou, Chaoyang District, Beijing, 100020,
China
PFire Department of Beijing City Public Sccurity Burean, Xi Zhi Men Inner Avenue, Xicheng
District, Beijing, 100044, China

Abstract

A comprehensive fre safety management strategy has been presented to demonstrate how the
best practices in fire safely management can be implemented in complex developments, A
holistic fire safety management approach with the consideration of fire management team
plan, fire emergency procedures and maintenance plan in the fire management plan has been
discussed in detail, A large scale development has been used as an example on how the fire
safety management plan is being sctup and implemented in the management hierarchy.
Interface with the autharities is also one of the key items in effective fire safety management
and has also been considered in this paper. This paper can be act as a guideline for the farther
development of fire safety management plan for individual building.

Keywords: Fire Safety Management, Management Plan, Fire Safcty Design, Complex
Development I

Numerical Studies on Smoke Spread in Urban Underground Tunnel
with Horizontal Junctions
Li Junmei®, Feng Xiao®, Li Yanfeng®’,Xu Peng®, Yin Chenchen®, Chen Chao® , Li Yan®
*College of Architecture and Civil Engineering, Beijing University of Technology, Beijing
10012, China:
*Heijing General Municipal Engincering Design & Research Institute, Beijing 100082, China

Absiract

Urban underground tunnels usually have lager teaffie volumes and complex structures
comparing with other kinds of tunnel, This can give higher fire risk and also make smoke
contral to become more difficult onee the fire occurs. The effect of the fire size and
inlersection angle on the smoke spread and smoke mass flow distribution in enderground
urban tunnel with horizontal junctions are stadisd by the sumerical simulation in this paper.
The resulls show that the power size ean affect the smoke spread heavily, but it has little
effect on the smoke mass flow distributions between the downsiream main tunnel and the
branch tunnels, Variation of the fntersection angle almost have an effect on the smoke spread
in upstream main tunnel, but its effect on the smoke spread and smoke mass flow
distributions in branch tunnel cannot be negleet. The results are expecied to be uselul for the
smoke control system design in thess kinds of tunnels,

Keywords: urban underground tunnel, fire, numerical simulation, smoke spread
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The Introduction of Criteria Parameter in Spontaneous Combustion
Problem
. LUO Quan-hing*, WANG Li*", LIANG Dong""
*School of Engineering, Sun Yat-sen University, Guangzhou 510006, China
*Guangdong Provincial Key Laboratory of Fire Science and Technology, Guangzhou 510006,
China

Abstract

The governing equation of spontaneous combustion is a partial differential equation (PDE) of
heat conduction, With the help of numerical simulation, we can get the solution of this
problem. But in order to identify the risk of spontancous combustion in engineering problem,
the methed of numerical simulation scems too complex and is hard to be used by engineers.
Ho we wish that we can get a eriteria parameter to identify the risk of sponiansous combustion
maore casily. There are two theories about the spontaneous combustion-the theory of Semenov
and the theory of Frank-Ramenetskil. In this thesis, we will introduce their theorizs first and
then we'll introduce the theory of criteria parameter in the problem of spontaneous
combustion through analyzing the mathematical model and simplifying the problem. At lost,
we'll give our criteria to identify the risk of spontaneous combustion problem.

Keywords: spontancous combustion, criteria parameter, Frank-Ramenctskil

Experimental Study of Pool Fire Burning Behaviors in Ceiling
Vented Ship Cabins
Qize He®, Changhai Li*, Shouxiang Lu®, Shenshi Huang®
*State Key Laboratory of Fire Science, University of Science and Technology of China, Hefei,
Anhui, 230026, PR China

Abstract

Experiments were carried out in a eeiling vented ship cabin, with its inner dimensicn of 3 m %
3mx 195 m, in order to imvestigate the effect of ceiling vent size (0 ~ 0.3 m") on the
burning behaviors of a D30cm heptane pool fire. Boiling buming, sclf-cxtinction, flame
oscillation and ghosting flame were observed during the experiments. Results show that
ceiling vent size had great influence on the fire self-extinction. A ventilation factor of ceiling
vented compartment dwas defined to determine the ceiling vent size. According to this factor,
the fires can be classified into three extinction modes: Self-extinction mode, transition mode
and Burm-out mode. Fuel consumed ratio, buming time and fuel mass loss rate of different
modes were also analyred in the paper,

Keywords: Ceiling Vent, Pool Fire, Ghosting Flame, Self-extinction, Ship Cabin
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Research and Application of Fire Risk Assessment System for
Marketplace Buildings
Yang Jun-tao, ChenYe
Shanghai Fire Research Instione of Ministry of Public Security, 918 Minjing Road, Shanghai
200438, China

Ahbstract

Charzcteristics of serious fires that have occurred in recent wears at large marketplace
buildings are analyzed in this paper. On the basis of the analysis, a fire risk gssessment system
for marketplace buildings has been esteblished and this approach terms out o be fruitful after
it has been applied to some large markeiplaces in Shanghai. This approach can provide
decision-making basis and technical reference for the safety management of fire control of
relevant depariments and specifications and improve the overall fire safety of marketplaces.
Keywords: Fire, Risk Assessment System, Marketplace Buildings, Practical Application

Fiber reinforced geopolymersfor fire resistance applications
ZHANG Hai-yan™*', KODUR Venkatesh®, CAO Liang®, QI Shu-liang®
*Sate Kev laboratory of Subtropical Architecture Science, South China University of
Technology, Guangzhou, 510640, P.R. China

bDeparn'nem of Civil and Environmental Engineering, Michigan State University, East
Lansing, 48824, USA

‘Department of Civil Engineering, South China University of Technology, Guangzhou,
510640, P.E. China

Ahstract
This paper presents the development of fiber reinforced metakaolin-fly ash based
geopolymers for fire resistance application. A series of experiments are carried oul to develop
oplimum mix proporions of fiber reinforced metakaolin-fly ash based geopolymers with
superior fire resislance propertics. Bending and compression lests were conducted at ambient
temperature and afler exposure o elevated temperstures on geopolymers with different
proporlion of carbon fiber and fly ash substitution for metakaolin, and the effect of carbon
fiber and fly ash conlent were quantifisd. Data from the tests showed thal the addition of
chopped carbon fibers in geopolymers provides effective crack control and enhances bending
strength under high temperature. Further partial substitution of fly-ash for metakaolin reduces
the water demand in the reaction process on geopolymer preparation and microstrecture
damage under high temperatures due to evaporation of water present in geopolymers, thus
enhance the mechanical properties of geopolymets after exposure to elevated temperatures.
Based on these experiments, a geopolymer made with 50% metakaclin and 50% fly ash and
reinforced by 2% chopped carbon fibers can be an effective altemnative material for structures
in fire resistance applications. :
Keywords: Metakaolin, Fly ash, Carbon fiber, Geopelymer, High temperature
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Study of personnel positioning in large area based on pseudo base
station
TANG Shi-vang®, SHU Xuc-ming®, SHEN Shi-fei®, MA Xin"
'Dcpm'lm-l:ut of Engincering Physics, Institute of Public Safety Rescarch, Tsinghua University,
Beijing 100084, China,
¥4 dministration of work safety, Zhuyuan Road Mo.6, Maan Shan City, Anhui Provincs
243000, China

Absiract

To find out survivors in seme disasters such as earthquake or fire hazard is an extremely
important work, The faster scarch-and-rescue team detect them, the more possibility they
could survive, This paper has proposed a new positioning technology based on pscudo base
station which designed for szarching the survivars under the ruins in earthquake or fire hazard,
It could search survivors indirectly by finding the cell phones supposed to be with them. The
result of several test shows that the technology could scarch cell phones in lange area in short
time, That means this technology will be able to find the survivors under the ruins in disaster
arca with quickly. That's what is needed urgently for disaster relicf work,

Keywords: Pseudo bass station, Personnel positioning, Disaster relief

Small Scale Experiment Study on the Fireproof Distance of Oil Tank
Fires
Fhang Peihong, Zhang i, Tian Xiangliang, Ji Tingchao
School of Resources & Civil Engineering. Northeastern University, Shenyang 110819, China

Abziract

Groups of small scale experiments were carried oot by twe stainless stee] circular pans with
205mm diameter to simulate oil tank fire scenarios. The main burning pan was filled with
200ml Mo diesel with 100ml water below acting as the fire source which was ignited by 5ml
ail. Another pan was filled with 100ml diesel and acted as the pan waiting to be ignited by the
main burning pan. Changing the space between the two oil pans and the wind velocity in the
experiment room, temperature acd heal radiation Mux of different fire conditions were
recorded. Representing the diameter of the main burning pan as I, (he results show that, the
fireprool” distance between the two diesel pans is (.60 when wind velocity s 0.2mfs; the
fireprool distance increases (o 0.8D when the wind velocily is raised to 0.5m/s; When the
wind velocity is 1m/s, the fireproof distance changes to I, From the observation and analvsis
on ihe critical temperature and hzat radiant flux received by the el surface of the pan
waiting to be ignited, it can be seen that the radiation thermal value accumulated to about
47T187.51fm2 at the moment when the oil pan is ignited.

. Keywords: Fireproof distance, Venrdlation, Heat radiation flux, Temperature, Ignition
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A computational study on effect of balcony on vertical spread of
window spill plume along building exterior facade
FHAC Nan®", ZHANG Jing-yan®, XING Xue-fei*

*The Chinese Pecple's Armed Police Forces Academy, Langfang 065000,China
"Institute of Building Fire Research, China Academy of Building Research: Disaster
Prevention Research Center, Ministry of housing and Urban-Rural Development,
Beijing] 00013, China
“Beijing University of Technology, civil engineering, Beijing 100124, China

Ahstract

The barrier effect of baleony is significant on vertical spread of window spill plume along
building exterior facade, A series of reduced-scale fire simulation experiments were carried
out in order to investizate the reduction of vertical fire spread due o the present of a baleany
in different depth and width. Finally conclude:(1)the depth and width of balcony play
different degrees of barrier effect on vertical spread of window spill plume along building
exterior facade |, (2)When the balcomy width is lenger enough, the balcony depth playing
dominant barrier effect, (3ywhen the balcony depth is long enough, with the balcony width
increase, the wall temperature decrease slightly. These conchusions provide fire prevention of
ihe building exterior facade with a reference, :

Keywords: window spill plume, balcony, fire spread

Experimental Study on the Thermal Hazardous Characteristics of
Lauroyl Peroxide
JIANG Zhi-hong, TANG Hui-ling, Wei Tong-tong
Chinese People's Armed Palice Force Academy, Langfang 065000, China

Abstract

In oeder to research the thermal hazardous characteristics of lauroyl peroxide (LPO),
Accelerating Rate Calorimeter (ARC) was used to test its adishatic decomposition
characieristics, the measured data are modified by consideration of thermal inertia factor of
ARC and self-accelerating decomposition temperatures (SADT) of them are calcnlated. The
resulis show that in totally adiabatic condition, maximmum heat release rates of LPO and LPO
kept inert by dibutyl phthalate (DBP) are 218.70°C-min” and 11.61'C'min” respectively,
SADT of them are 34.72Cand 43.64°C respectively. LPO kept inert is safer, keeping it inert
is meaningful o production, transport and storage of LPO. .

Kevwords: Tavroyl peroxide, Accelerating Rate Calorimeter, Thermal hazardous
characteristic .
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Discussion on Existing Problems and Countermeasures of Rural Fire
Control
—Take Yunnan Province as an example
Yan Yang
Kunming Fire Control Command School, Kunm-'ing,“'(unnan China 630208

Absiract

With the rapid development of the economic sociely and the constant improvement of the
living standard, the rural fire control has already gained great improvement. The asthor takes
Yunnan Province as an example, analyzes the current status and existing problems of the rural
fire control, and puts forward countermeasures.

Keywords: Yunnan, rural fire control, problem, countermeasure

Risk Analyzing on Target Tyvpe of Arson Attack
LI Shu-ving, N1 Shun-jiang, SHEN Shi-fei
Institute of Public Safety Research, Tsinghua University, P.R.China, 100084

Abstract

An arson attack brought great social reflection in Xiamen, June 2013, In this arson, 47 people
died and 34 injured on a bus, Arson is a unique category of intentional attack that results in
grave consequence once oecurs, This paper establishes an arson assessment model based on
the particular characteristic of arson, using the risk analvsis methods. 8803 arson attacks from
2000 to 2011 in Global Terrorism Database sre studied. Threat, vulnerahility, consaquence
and rigsk aiming at different tarpet types are compared, so as o provide technical support
against arson for defensivie arrangement and macro emergency decision,

Keywords: arson, intentional attack, public safety, Global Terrorism Database, risk analvsis

Large eddy simulation of fire spread
Yanming Ding®, Changjian Wang®, Shouxiang Lu*
*State Kev Laboratory of Fire Science, University of Science and Technology of China,
Heifei 230027, China

Abstract

In order to explore and improve the applicability of FireFOAM which is a new fire modelling
code on the numerical simulation of spread simulation over the solid surface, the single-wall
corrugated board {s selscted to evaluate the influence on the flame spread with different board
width, heat release rate of fire source and the board located angle, Six cases arc used and the
simulation results can reflect the change trend of probe temperate and the flame spread rate
with the three variables, generally alipning with the mules from previous experiments.
Morgover, further studies are needed to evaluate and improve the current FircFOAM code

. further. N
Keywords: Flame spread, Fire FOAM, large eddy simulation, temperature
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Study of personnel monitoring and counting in single channel based o
on RFID technology
CHEN Lei*, SONG Wei-gus®, HUO Fei-zhou®?
*State Key Laboratory of Fire Science, University of Science and Technolegy of China, Hefei,
230026, China
*Department of Civil and Architectural Engineering, City University of Hong Kong., Hong
Kong, 999077, China

Abstract

In previous studies, the parameters of most personnel tracking and counting were obtained by
artificial statistics and image processing, These two ways may be both complicated and time
consuming. In this paper, we apply the RFID technology to monitor and count the persons in
single channel and introduce the theory of this monitoring and counting system. For the
passive tags, we analyzed the characteristics of RSSI. The conclusion that the RSSI of all the
tags is inversely to the distance between tag and antenna was obiained, even when the tag is
moved in the line parallel with anlenna. At the samec time, the parameters of pedestrian
movement, that is the mumber of persens, the specific persons, the time and the location when
the person is in front of the comesponding antenna could also be obtained according to this
system. Besides, the calculation will be much faster than the video processing so the
efficiency could be improved greatly.

Eeywords: RFID, RS, tag testing, pedestrian monitoring, pedestrian counting

Numerical Simulation on the Character of Qil-pool-fire Plume

Yanfei Tang®, ¥i Niu®, Lei Yin®, Qi Wang®

*Construetion Engineering, Chengdu Aeronautic and Voeational and Technical

college Chengdu, Sichuan,610100,China
"State Key Laboratory of Fire Science, University of Science and Technology of
China,Heifei, Anhui, 230026, China
“Chengdu Engine Plant, FAW-Vaolkswagen Avtomotive

CO.LTD, Chengdu, Sichuan,6 101 00,China

Abstract
With the development of economy, the existing fire code can not adapt to the modem various
special buildings, performance-based building fire protection analysis and design arises at the
historic moment, FOS (Fire Dynamics Simulator) as the process of the development of the
busilding fire sinmulation calculation of the main teol, alse have been zpplied more and more.
Based on the FDS, fire power per unit area with 57.5, 44.5, 33.0, 21.7, 14, 4kWim’® iz chosen
to simulate the open space fire using numerical simulation, and the result is compared to
MeCaffrey model. The results show that to a certain extent the simalation result of FDS with
McCaffrey model has a certain similarity, but it appears a certain difference, even opposite
resull .
Keywords: FDS, MeCaflrey model, flame structure, numerical simulation
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The Application of GIS and TIOT Technology on Building Fire
Evacuation
Liu Shu-jint, Zha Guo-ging
*Faculty of safety engineering, China University of Mining and Technology, Xuzhou, 221116,
China
*Key laboratory of gas and fire control for coal mines, China University of Mining and
Technology, Xuzhou, 221116, China
*Fire research institute, China University of Mining and Technology, Xuzhou, 221116, China

Abstract

To improve evacuation «fficiency, an evacuation system was proposed based on GIS and
Technology of [OT by analyzing the influence of smoke on evacuation, Information about the
building can be obiained using GIS and IOT technology. Using Matlab based on analytic
hierarchy process for three evaluations, Evacuation path selection, one of the most critical
problems in the system, could be solved. The article provides a new approach, a new idea, for
achieving building fire evacuation, Tt also promotes the intellectualization of fire protection.
Keywords: fireflighting, evacustion, GIS, 10T technology

Influencing factor analysis of ultra tall building elevator evacuation
‘Lizo Yaojian™®, Lino Guangxuan®, Lo SM”
“State Key Laboratory of Fire Science, University of Science and Technology of China, Hefei
230026, FR China
"Department of Civil and Architectural Engineering, City University of Hong Kong, Tat Chee
Avenue, Kowloon, Hong Kong

Abstract

This paper develops an elevator evacuation model for ulira tall building which is implemented
by AnyLogic package, Pedestrian movement and the elevator running can be well combined
into the elevator evacuation model. Theorctical analysis i condocted to explore the
influencing factors of the elevator evacuation and how the elevator evacvation time is
determined by these influencing factors, inchiding the number of occupanis evacuating by one
elevator, the height of refuge floor, the elevator specd and acceleration speed, the elevator
capacity and clevator door width ete. Simulation experiments are conducied o analyze the
clevator evacuation time of ultra tall building. By theoretical and simulation analysis and the
elevator evacuation time can be expressed as functions with several variables,

. Keywords: ultra tall building, elevator c".'a.éuntiun, influencing facior, evecuation time
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Application of the model based on fuzzy consistent matrix and AHP -
in the assessment of fire risk of subway tunnel
Gao Jun-peng, Xu Zhi-sheng, Liu Ding-l, Cao Huan-huan
Disaster Prevention Science and Safety Technology Institute, Central South University,
Changsha 410073, China

Abstract

According lo the defecls of fuzziness of index of fire risk evaluation and the complexity of
struciure consistent pair-wise comparison matrix, the fuzzy consistent matrix was introduce,
by deing this, the influence of subjective factors could be reduced effectively, The paper
gstablished a Fuzey Analvtic Hierarchy Process model which aimed at agsessing the tunnsl
fire risk assessment of subway by combining the fuzzy consistent matrix and AHP, Then a
subway tunnel was sclected for example, considering the hierarchical model of the complex
index system carefully, Firstly, building 1t’s fuesy consistent matrix which tolerate ambigoity
and vagueness, calculuting the weight of various factors with the fuzzy theory; Secondly,
quantifying the fire risk of subway mnnel with the aid of the fire risk index method and the
grade of the fire disaster danger grades could be drawn. Thirdly, the weak link of the system
could be found by assessing the weight of various factors which can guide the fire safety
work during designing, constructing, operating and so on. The inconformity of the pair-wise
comparison matrix could be aveided by using this model. This model would shows greater
superiority over the engineering.

Keywords: subway tunnel, fozzy consistent matrie, AHP, fire risk assessment

A study on theoretical calenlation method of subway safety
evacuation
ZHANG Bing, XU Zhi-sheng, ZHAQ Qian-wei, LIU Yang-vang
Tnstitate of Dizaster Prevention Science and Safety Technology, Central South University,
Changsha 410075, China '

Abstract
Taking Hang Zhou Subway as research background, this article puts forward a new
theoretical caleulation suitable for subway safety evacuvation, which is based on theoretical
calculation of Japanese safety evacustion. The theoretical calculation can not only calculate
total time necessary for safety evacuation, but also work out people’s relention time on the
way of different evacuation width clearly to specify the direction of improvement for subway
fire-safety design. In addition, the evacuation simulation software named Pathfinder is used to
simulate two evacuation situations when ﬂmr:. train is stuck in tunnel when there is a fire. In
comparison with the evacuation time and simulation result of two evacuation situations by
theoretical calculation, we can conclude a more acenrate time necessary for safety evacuation
to provide more reliable data for subway performance-based fire-protection design.
Keywords:  subway  fire, evacoation, theorctical calculation, nomerical  simulation,
performance-hased fire-protection
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Study on Network Public Opinion Dissemination and Coping
Strategies in Large Fire Disasters
MA Ya-ping, SHU Xue-ming, SHEN Shi-fei, SONG Jiang, L1 Gang, LIU Quan-yi
I!epmm'cn: of Enginzering Physics, Institute of Public Safety Research, Tsinghua University,
Beijing 100084, China

Abstract

Large fire disasters have the characteristics of unpredictability, great hanmfulness and high
profile, and they arc easy to become a hot topic on the Intemet and develop into public
opinion in a short time. If not handled properly, the event may cause adverse public senfiment
or even lead to mass incidents. So It is very meaningful to study the network public opinion in
large fire disasters. Firstly, the paper introduces the acquisition method of network: public
opinton information in large fire disasters. Then, an in-depth research on large fire disasters is
made from two aspects, which are dissemination of power source and the dissemination law.
The dissemination of power source is divided into five types, containing netizens, media,
parties, opinion leadzrs and the government Scveral disscmination law curves are also
presented, Finally, seme coping strategics from the perspective of information relesse and
power sourees are put forward. The study provides references and basis for the govemment to
understand the network public opinion in large fire disasters and make coresponding
MEasures,

Keywords: Large fire disaster, Network public opinion, Power source, Coping strategies

A thermal degradation study of insulation materials extruded
polystyrene
Lingling Jiac®, Jinhua Sun™
*State Key Laboratory of Fire Science, University of Seience and Technology of China,
230026 Hefei, P. R. China

Abstract
This paper presents a research on the thermal degradation of typical polymer insulation
materials extruded polystyrene (XPS) under both oxidizing gas air and non-oxidizing gas
nitrogen. The Kissinger-Akahira-Sunose method was emploved to calculate the activation
energy values according fo thermogravimetic analvsis (TGA) resulis. Thermal degradation
characteristics of XPS were studisd by using thermogravimetry and differential scanning
calorimetry (TG-DSC) hyphenated technigue. XPS follows a two-stage and thwee-stape
weight loss during the entire process under nitrogen and air, respectively. Evolved products of
KPS and thedegradation mechanism in hellum were investigated with pyrolysis-gas
chromatography-mass spectrometry (Py-GC-MS) methed. The results reveal that styrene
monomers are the dominate products of XPS degradation. Methylbenzene, a-methyl styrene,
dimer and some other aligmers of styrene are also detected.

. Keywords: Extruded polysiyvrene 'i"hr:nﬁogrwimu'ic analysis Pyrolvsis-gas chromatography
Mass spectrometry
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Structural Stability Analysis of Pneumatic Membrane Architecture
under Influence of Internal Fire
FHANG Lei*®, ZHU Guo-ging™®
"Faculty of Safety Engineering, China Universily of Mining and Technology, Xuzhou,
Jiangsu 221116, China
*Fire Engineering Institute, China University of Mining and Technology, Xuzhou, Tangsu
221116, China

Ahbsiract

A coal storage shed taking advantage of pneumatic membrane strucrure was taken for
example to research structural stability of pneumatic membrane architecture under influence
of intemal fire. Combustion characteristics of the membrane material was studied
experimentally and the critical temperature generating holes on the heated material was got.
Then, mathematical model of the structure was established to calculate the minimum
difference between internal air pressure and the external required for stability, and to critical
hole area in fire. Last, fall-size fire ficld model of the shed was built to simulate membrane
surface temperature distribution, and structural stability of the preumatic membrane shed
under influence of internal fire was judged with the critical hole temperature and the area. The
resulls show that: critical hole temperature is somewhere between 365.5 'C and 437.6 C.
The minimum difference is 34.73 Pa, and the critical hole area is 19,579 m”, In the worst fire
seene, the shed collapses likely for hole area on the membrane surface is bigger than the
critical hole area. In engineering applications of pneumatic membrane architecture, there
should be a safe distance from internal fire loads to the membrane above them.

Keywords: Pneomatic membrane architecture, Combustion characteristics, Experiment,
Structural stability analysis, Fire simulation

Pyrolysis Analysis of Brominaied Flame RetardedPolypropylene (PF)
Yang Qin®, Zhang Jian®
*The Fundmental Departmet of the Chinese People’s ArmedPolice Force Academy,Langfang
065000, China
*The Fundmental Departmet of the Chinese People’'s ArmedPolice Force Academy, Langfang
065000, China

Abstract

In this paper, the pyrolysis gas chromatography (PyGC) has been used to test the pyrolysis
performances of polypropylene sample without flame retardant and polypropylens samples
added with different kind and content of brominated flame retardants. The experimental
chromatograms have been analvzed with normalization method. The results show that,
polypropylenes with different comtent of flame retardant have obviously different flame
retardant properties, '

Key words: Brominated flame retardant, polypropylene (PP}, pyrolysis gas chromatography
(PyGC)
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Investigation and simulation on Human Evacuation Behaviour in
Large Hospital Building in Shenyang
Jiang Zemin, Zhang Peihong, Shang Rongxue, TianXiangliang
School of Resources & Civil Engincering, Monheastern University, Shenyang 110819, China

Abstract

As a typical crowded public place, fatal deaths are cansed by ineffective evacuation action in
lurge hospital on account of the special characteristics of occupants in hospital building, ie.,
pathological, physiological and psychological behaviour, ete, Large amount of observation by
camera and videos, as well asquestionnaires were carried out in a 5] Hospital, which is the
one of higgest hospitals in Shenyang. Baged on that, correlation analysis was carried out
between special behavioural characteristics of occupants in hospital and pedestrian walk
welocity, as well as the correlation with their evacuation decision behaviour. Furthermare,
evacuation simulation in the hospital building was done on the base of the fire dynamics
simulation software FDS+Evac develeped by NIST, USA. The investigation results illostrate
that occupant walks siowly in hospital buildings at a ratio of 70%-90% comparing with the
healthy people in common public buildings. Occupants in hospital building tend to ask help w0
staffs of the hospital in way finding in the case of emergent situations. More than 1/3rd of the
occupants are more likely inclined to lose their idea once emergent situation occurs. The
evacuation simulation illustrates that cgress width and efficient evacuation instructions are the
maost important sirategics in the efficient evacuation in hospital buildings,

Keywords: Hospital boilding, Human Evacuation, Corrclation Analysis, Epress Width,
Evacuation Instruction

Persistence study on gasoline compound in soil matrix and its
application in fire investigation
LI Yingyu, WANG Li, Y AMNIianbo, LIANG Dong, SHEM Hao
Safety Engineering Research Center, school of Engincering, Sun Yat-sen University
Guangdong Provingial Key Laboratory of Fire Scicnce and Technology, Guangzhon, 510006,
China

Abstract

Adsorptivity of gaseline attached on soil matrix was discussed. Peak areas’ changing trend of
target compounds’ and typical compounds of gasoline were proposed, by fitting peak areas
and time. Results shown that retention times of different compounds in gasoline attached on
soil were differsnl. C3 alkylbenzene, Naphthalens and Methylnaphthalene had the Jongest
retention time, next come indane and C4 alkylbenzene. Cl. C2 and C3 alkylbenzenes have
the shortest retention lime.

. Keywords: pasoline, GC-MS, volatility, fira investigation
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Path Optimization Study for Vehicles Evacuation Based on Dijkstra
algorithm-
CHEN Yi-zhon, SHEN Shi-fei, CHEN Tao *, YANG Rui
Department of Engineering Physics, Tsinghua University, Beijing 100084, P.R.China

Abstract

Emergencyevents, such as ecarthquakes, hurricanes, fires, chemical accidents, nuelear
accidents, terror attacks and other cvents may led to injured o endanger the life and the health
of human beings, andthe large scale crowds have to evacuale from a danger area to a safe area
by vehicles. In this paper, through observing real-time road network and analysing three
different emergency evacuation cases and the nodes, intersections delay and wvelocity of
vehicles evacustion in the moming peak, commeon and evening peak. A dynamic road
network model is built for vehicles evacuation based on Dijkstra algorithm. The optimal
evacualion path is proposed inthres different cases. The obtained outcomes provide well
predictive method and theoretical basis for optimal emergency evacuation path selection and
emergency rescue decision in public places, especially for those with high population density.
So it seems very meaningful for us to cope with emergeney situation or to prevent and
mitigate disasters from the crisis events,

Keywords: Dijkstra algorithm, Emergency event, Evacuation path, Optimization

GC/MS Analysis on Combustion Smoke of Different Flammable
Ligquids
Zhang Jan®, Yang Qin"
"The Fundmental Departmet of the Chinese People's ArmedPolice Foree AcademyLangfang
065000, China
*The Fundmental Departmet of the Chinese People’s ArmedPolice Force AcademyLampfang
065000, China

Abstract

In this paper, we adopt gas chrematography / mass spectrometry (GCMSHo analyze
respectively the smokes of 904 gasoline, 06diesel lacquer thinner and alkyd diluent generated
from their combustions on the carpet. In our experiments, we lake the smoke produced from
combustion of pure carpet a8 a blank to climinate the interference components generated by
the carpet combustion. Then we compare the total jon chromatograms of these four
flammable liquids to find out the similaritics and differences of components existing in their
combustion smoke, which can determine characteristic components cxisting in thetheir
combustion smake. '

Eeywords: GC/MS, combustion smoke, gasoling, dicsel, paint thinner
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Image System Establishment of Electrical Fire Short Circuit Melted
Mark
MO Shan{un™", ZHENG Fang-jie™®, LIANG Dong*"™, WANG Yue*®
’Guaﬁgdnnng'{n:iaJ Key Labaratory of Fire Science and Technology ,Guangzhou
510006 China
bSehaol of Engincering, Sun Yat-sen University ,Guangzhou 510006 ,China

Abstract

Electrical fanlt is caused by over current, which is created by a variety of reasons, and makes
loss and fever increase, further it will cause short circuit. On the basis of this eszence, this
paper reclassifies shoet eircuit melted mark types. And builds a short circuit experiment
platform to carry on simulation experiment based on the new classification system, and then
the appearance and metallographic structure of the different meled marks are ohserved and
analyzed in order to establish melted mark image system and offer reference for electrical fire
material evidence.

Keywords: electrical fire, short circuit, metallographic structure, image system

Method of Bottleneck Identification and Evaluation during Crawd
Evacuation Process
1. Ma', SM. Xu®, T, Li*, C. Wen®, WG, Song” and S M. Lo®
*School of Transportation and Legistics, Southwest Jiaotong University, Chengdu, PR China
*State Key Laboratory of Fire Science, University of Science and Technology of China, Hefei,
3 FR China
“Department of Civil and Architectural Engineering, City University of Hong Kong, Hong
Kong

Abstraci

Accidents and natural disasters such as fire and earthgquakes post more and more threats to the
transportation infrastruciures, Under such circumstance, the evacuation process for the
erowded pedestrians in these infrastructures may be affected by the facility failure, resulting
in partially damaged evacuation network, which at [ast forms bottlenecks and decreases the
evacuation cfficiency. Thus to improve the safety and comfortable level of crowd evacuation
in transportation infrastruciures, a new method of bottleneck identification and evaluation for
evacuation network is proposed. The proposed method takes into account the facility failure
induged crowd redistribation and explores the struciure importance of the evacuation network
component. The method of boitleneck identification is also applicable to other similar
transportation networks.

Eevwordr: crowd evacuation, buttlcnmklil:[mliﬁu!fnn and evaluation, network simulation
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The Application of Image Processing in the Electrical Fire Physical
Evidence Identification '
WANG Li'®, WU Ze-xin®®, LI Ying-vu™, LIANG Dong*®
*College of Engineering, Sun Yat-sen University, Guangzhou 510008, China
YGuangdong Provincial Key Laboratery of Fire Science and Technology, Guangzhou 510006,
China

Ahsiract

This paper based on the images of the primary short circuited melted mark({P5M) and
secondary short-cirenited melted mark(SSM), set out to demonstrate the application of image
processing in fire material evidence identification. Because there arc fow rescarches about the
accurate description for image of different situation, it s difficull to further stody the
differences between PSM and SSM. therefore, in this paper, the image processing technique,
as an accurate description based on quantitative analysis method is put forward, and it is
found that the images can be extracled out of contour and texture characteristics, which can
be processed with the statistical means, so as to classify the PSM and SSM from the
morphologically point of view accurately.

Keywaords: fire, melted mark, electric circuit, matlab

Experimental Research of Integrated Compressed Air Foam System
of Fixed (ICAF)for Liguid Fuel
Cheng Jing-yuan®, Xu Mao”
*Cheng Jing-yuan, Chiness People’s Armed Police Force Academy, Langfang, 063000
"%y Mao, Yangling Municipal Detachment of Public Security of Fire
Control,Yangling, 712100

Ahsiract

This article in view of the reallstic requirement of fixed fire extinguishing system in the
places of water-insoluble liquid, establishes stationary compressed air foam experiment
platform in combination with the advantage of compressed air foam techmology. Key
component nozzle and mixing chamber of the system is designed. By cold spray test, obtains
parameters of gas-liquid flow, pressure, foam mixing ratio which result in different types of
foam. The division of different fypes of foam basis is put forward, and take drainage time as
indicators, get the most stable foam parameter combination; by extinguishing experiment, get
the better combination of dry foam and small nozzle whose extinguishing effect is best. The
resulis can be guidance for production rescarch of integrated compressed air foam and system
applization in combustible liquid places.

Keywards: Compressed Air Foam, Fixed system, 25% Drainage Time
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Principal aspects regarding to the emergency evacuation of
large-scale crowds: a brief review of literatures until 2010
- Tinghong Wang™", Jinhua Sun®
*College of Urban Construction and Safety Engineering, Nanjing University of Technology,
Manjing 211816, China
"State Kev Labomtory of Fire Science, University of Science and Technology of China, Hefei
230026, China

Abstract

As a kind of emergency evacuation, the large-scale evacuation is an effective measure to
mitigate disaster in a sudden crises. Research into the emergency evacuation of crosvds has
been the focus of many scholars at home and abroad for some time. In this paper, four
principal aspects of current ressarch inlo large-scale crowd evacuation, namely evacuation
theories, evacuation modelling, evacuation decision-making and evacuation risk evaluation
have been summarized. OF these, evacuation modelling has atiracied the greatest interest.
While some evaceation models have proved effective tools in evacuation decision-making
and risk evaluation, existing evacwation models have not lully considered the uncertain
factors in the process of large-scale evacuation.

Keywords: Large-scale evacuation, evacuation analytical tools, contributions and limitations

Numerical Simulation on Smoke Control of City Tunnel Fire
' LI Qi
*School of Civil and Architectural Enginsering, Wuhan University, Wuhan 430072, China

Abstract

In this thesis, numerical simulation was carried out on a typical city mnnel to study the smoke
control effect of city mnnels allowing only cars and small buses as well as allowing lerge
buses. According to the numerical simulation results, supgestions on smoke control of city
tunnel fire were put forward. When a city tunnel is only allowed for cars and small buses
through, it iz recommended to uvse the longitudinal ventilation svstem. Controlling the
longitudinal velocity at around 2m/s after a fire is detected can control the city manel fire
smoke effectively. When a city tunne] is allowed for large buses, it is recommended to use the
point-exhaust system with 2 minimum exhanst volume of 120m's. Opening the top exhavst
ports near the fire source immediately a fire breaks out, sucking the smoke with the maximum
exhaunst volume, and controlling the Jongitudinal velocity at around 2.4m/s will have a good
control on the fire smcke.

.F.'{_pwo.rd.t: City Tunmnel, Fire, Nu:utﬁua..l Simulation, Exhanst, Longitudinal ventilation
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A Novel Conceptual Fire Hazard Ranking Distribution System based
on Multisensor Technology
Wang Xuegui*™, Lo Siuming’, Zhang Heping®, Wang Weili®
*State Key Laboratory of Gas Disaster Monitoring and Emergency Technalogy, Chongging
400037, China;
*Department of Civil and Architectural Engineering, City University of Hong Kong and

USTC-CityU Joint Advanced Research Centre, Suzhou, 215000, China

“Stzte Key Laboratory of Fire Science, University of Science and Technology of China and
USTC-CitylU Joint Advanced Research Centre, Suzhou, 215000, China

Abstract

Multisensor fire detection is widely accepted as the next peneration of fire detection
techrology. A novel conceptual fire hazard ranking distribution system is proposed based on
multisensory technology with the aim te assist building managers in fire emergency
management, and fire brigades i fire rescue or fire fighting. The system is consisted of a fire
node network representing fire hazard ranking of the divided control units in a building plan.
Concept of fire information cloud is proposed inside the system to conduet most of the
calculation and storage related to fire information. The svstem has the potential to provide
space dimension in addition to traditional time and sensor type dimensions of a fire detection
system., Fire location, fire situation assessment, and fire development intensity of a building in
fire can be provided by the system for emergency management reference. Same long-term
significances of the proposed conceptual gysiem arc also presented.

Keywords: fire hazard ranking, multisensor information fusion, fire information cloud, fire

emergency management

Summary and Discussion of Models Modelling Fire Smoke
Downward Displacement Caused by Water Spray
Zheng Fang®, Xinghui Zhang™”, lianping Yuan®, Zhi Tang®
School of Civil Engincering, Wuhan University, Wuhan, 430072, China
*Fire Corps of Fujian Province, Fuzhou, 350000, China

Ahsiract

With widespread use of fixed water suppressing svstem, it 18 poteniial risk for evacuators in
fire that the possible downward smoke displacement deduced by water droplets, However,
this negative impact i hardly estimated and discussed in fire safety designs of buildings,
because of the possible lack of relizble models or not much attention paid on il This paper
discussed this problem by reviewing the relevant models as well as their validation works,
The challenges for performing an acourate simulation of downward smoke displacernent are
illastrated at last. :

Keywords: Water droplets, sprinkler, fire, smoke, smoke downward displacement
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Experimental study of videe fire detection and its applications
) Arthur E. K. Wong, N. K. Fong
Department of Building Services Engineering, The Hong Kong Polytechnic University, Hong
Kong, China

Abstract

Video fire detection makes a significant conlribution to the effectiveness of fire detection
s_i,.'stem-s, particularly as regards fire in large spaces such as Atria, Tunnels, Hangers,
Warchouszs and E&M Flant rooms, as  traditional fire detection systems have been shown to
be ineffective in large spaces. For the development of video fire detection systems, spatial,
spectral and temporal indicators are important in the identification of a fire source. In the
development of video fire detection systems, flame imags segmentalion. recogmition, tracking
and predication are important arcas of investigation. The multi = thresheld algorithm of
Otsu's method and the Rayleigh distribution anahvsis method (modified segmentation
algorithm) can be used in the scgmentation of flame images. The modified segmentation
algorithm, however, can be strengthen to extract the pool fire images making use of the
optimum  threshold values. Following such scpmentation the pool fire images centroid
analysis techmique can be used to recognize pool fire images by means of the WNearest
Meighbor (NN} algorithm. The objective of this paper is to cxamine the modified
segmentation and the NN algorithms,

Kevwords: video fire detection, segmentation, recognition

Numerical simulation of Ultra-fine water mist extinguishing
mechanism
Zhu De-ming™®, LiangDong™™1, LinJian-yong™"
*College of Engincering. Sun Yat-sen University, Guangdong Guangzhou 510006, China
*Guangdong Provincial Key Laboratory of Fire Science and Technology, Guangdong
Guangzhou 310006,China

Abstract

Ultra-fine water mist (UMF) had good performance in extinguishing fire caused by electric or
flammable liquid. This paper studied the extinguishing effect of UMF in total flooding
experiment in confined space, and wsed FDS fire dynamics simulation software to simulate
the entine process in onder to explore the extinguishing mechanism of UMF. The simulation
results showed that UMF could not only cooling the fire rapidly but also isolate the fire from
oxygen to cause suffocation which was the main reason for extinguishment becsuse of ils
characteristics.

Keywords: UMF, FDE, extinguishment, suffocation, cooling
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Numerical Simulation of Fire Whirl using Computational Fluid
Dynamics -
ACY. Yuen®, G Yeoh™, K K. Yuen®, Y. Zhang
*School of Mechanical and Manufacoring Engineering, University of New South Wales,
Svdney 2052, Australia
b & ustralian Muclear Scicnce and Technology Organisation (ANSTO), PMB 1, Menai, N5W
2234, Australia
*Deparrment of Civil and Architectural Engineering, City University of Hong Kong, Kowloon
Tong, Hong Kong

Abstract

Fire whirl iz an arising free standing flame, rotating around its fix centerling, or in other
wards “the rotating core™, Nevertheless, it is suggested by other studies that rotating core of a
swirling fire can move around the boundary, forming a “revolution™ motion in which greatly
increzse the fire size. This phenomenon is caused by the unstable nature of the Name and also
the unbalaneed entrainment flows. Mumerical simulation wtilizing Larpe Eddy Simulation
(LES) Computational Fluid Dynamics (CFD) approsch was applied on a simple fire whirl
problem where the fuzl bed was enclosed by four blocks with opening gaps. The fire code
incorporates all essential Sub-grid Scale (SGS) models ineluding turbulence, combustion and
radiation to describe the interactive fire whirl behavior. According to the simulation resulis
presented in this study, it was found that the eceurrenze of fire whirl accompany with large
increment of mass flow rate. In addition, the pap size sipnificantly affected the occurrence
time and the tendency of the fire whirl,

Keywords: Fire whirl, free standing fire, fire modslling, computational fluid dynamics, large

eddy simulation

Example of Simulating Analysis on LNG Leakage and Dispersion
ZHU Dezhi
Manjing Fire Protection Bureaw, Nanjing 210008, China

Abstract

The mathematic model of release and dispersion process in LNG leakape incidents is
discussed in this paper. Validation of this model is made to simulate the leakage of a LNG
tank in the LNG storage and distribution station of a eity gas corporation of Nanjing. The
result indicates that numerical simulation and analysis method presents some reliability in the
prediction and analysis of accident consequences, with practical guiding significance in the
safety assessment For construction of new prajects and the safety management and emergency
relisfafter the completion of project.

Kepwords: lire protection, LNG, leakage and dispersion, simulation and analysis, safety
asscssmenl i
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Discussion about promotion of coal mine safe production levels from
strengthening labour management
Sun Shu-ying®, Gai Xi*"
*Safety Management Institute, Xi'an University of Science and Technalogy, Xi'an, 710054,
China
YCollege of Management, Xi'an University of Science and Technology, Xi'an, 710054,
China

Abstract

Fires, flonds, gas, roof and coal dust are known as the five major disasters of coal mine,
which have always been treated as the focos of prevention and control of coal mine in safety
prodoction. Taking the example of Changehi's experience in Shanxi Province, in order to
improve the security basic qualities and skills of mine workers they have reinforced the labor
management of the coal industry, built the five systems and two large database, this paper
introcuces the method of Changzhi city and preliminary effect, it is concloded that tmproving
the safety quality of staffs is the fandamental solution of coal mine safety production, at the
same time, it confirms positive significance of the accident of heinrich causal chain theory in
the coal mine accident prevention.

Keywords: Coal mine safety, labor management, human-factor, safe praduction

Amnalysis and Countermeasures of Smoke Control Effect for Large
' Space Buildings
CHEM JIi-bin, ZHANG Hai-giang
Department of Building Electric and Intelligent, Zhengzhou University of Light Industry,
Zhengzhou 450002 | China

Abstract

Large space buildings have their own {ire chamcteristics. The paper builds an ideal large
space building model and uses FIDS software to simulate its internal smoke control effect after
a fire under different conditions, The analysis shows that heat release rate and smoke exhanst
volume have a great impact on smoke control effect, which can provide reference for the
deaign of smaoke control and exhaust system.

Keywords: large space, smoke conirol effect, FDS, heat release rate, smoke exhaust volume
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Pedestrian Flow Characteristic of Typical Metro Station near the
Commercial Property
ZHAO Zhe*', YAN Jian-bo, LIANG Dong*™*, YE Sheng-Qiang®
*College of Engineering, Sun Yat-sen University, Guangehou 510006, China
*Guangdong Provincial Key Laboratory of Fire Science and Technology, Guangzhou 510006,
China

Abstract

Guangzhou Metro has become the most impertant of the public transport, and bring
convenient for poblic travel. Siatistics show that the average daily passenger flow is aboul 4.8
million people. These easily and quickly traffic brings the big flow of people, as mare and
more underground commercial buildings are developed near the metro station, so these form a
trangport, shopping, cntertainment, inteprated regional connectivity, especially the siuation
that hub the station connected to large underground shopping malls, will be a staff extremely
dense underground buildings. This paper selecied three typical stations of Guangzhou Metro
to determine the flow volume, and passenger characteristics of the entrance between the
station and mall were researched. The resulis of this study will be the next step subway station
subway station wnderground mall connected to the arsa of fire protection design and
personnel evacuation to provide basic information. :

Keywords: metro station, commercial mall, connecting channel, Pedestrian Flow

A Glimpse on Setting up and Inspecting Fire Resisting Rolling
Shurcters
Fen Tong
Kiamen Municipal Fire Brigade

Absiract

Fire resisting rolling shutter is used more and more widely in the modern construction
projects. Tis settings shall conform to the provisions of national technical specifications and
standards, and meet with the corresponding functional requirements in fire and smoke
prevention. This paper discusses on how to set up fire resisting rolling shutters in actual cases
to serve as refersnces for enginesring and technical personnel and fire supervision personnel,
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The influence of wind on the performance of static smoke control
system in atrium
Chen, Xiso*
*Chen, Xino, AECOM Ltd, 36-38/F Wheelock Square, 1717 West Nanjing Road, Shanghai,
200040,China

Abstract

With the development of economy and technologies, atrium becomes increasingly introduced
into some large-scale infrastructural buildings due to its great visualization, excellent
perspectives and comforiable environment. It is common to adopt mecharical exiraction
provisions or static smoke system, and the static smoke control system is preferred in
buldings with open space. One of the critical factors which may have impact on 1he
performance of static smoke system is the wind, this paper analyses the influence of wind on
the smoke movement of static smoke control system in atrium using the numericzl simulation
technology, and the winds are constant wind which speed doesn’t change with height and
elevated wind which speed changes with height,

Key findings through numerical simulations show: The wind from a single direction has
obvigus impact on smoke movement. Fire flume inclines significantly as wind speed
increases, especially in condition of constant wind; the pressure ai (he same height in different
scenarios decreases simultancously as wind speed increases, the indaor pressure increases
uniformly with height from bottom to roof in the atrium under condition of windless, The
indoor pressure under the ceiling in elevated wind is always weaker compared to the constant
wind, That is not good for smoke extraction. The temperature near to the fire source decreases
greatly in the wind with speed of Sm/s. The wind makes the smoke layer decresse fast, and
the wind with greater speed causes the smoke decrease more quickly. Total smoke extraction
rate in elevated wind with speed of 2m/s other than consiant wind, increases a little but
decreased when the speed is up to Smis. It is concluded that the wind can influcncs the
temperature, pressure and flow rate, elc, in the fire. The wind with low speed increases the
smoke extraction rate and has benefit in static smoke control, but when the wind increase, the
smoke exhaust efficiency drops down obviously.

Keywords: wind, atrism, numerical simulation, smoke movement
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A Dynamic Approach to ASET/RSET Assessment in Performance
Based Design
&.1. Poon™
‘Leong Poon & Associates (TIK) Lid, Suite No. A, 11/F,, Ritz Plaza 122 Austin Road,
Tsimshatsui, Kowloon, Hong Kong

Abstract

The basic concept in the assessment of cccupant safety in a building under fire conditions is
the dstermination of the time when occupants are able to safely escape before hazardous
conditions sets in. The Awvsilable Safe Egress Time / Required Safe Egress Time
(ASETVRSET) concept of fine safety asszssment in performance based fire safety engineering
design has become widely used amongst fire safety engineering practitioners, since its
inception more than thirty vears ago. However, the adequacy of this approach has only been
occasionally deliberated on and not well addressed in detail. Discussions were usually
focused on the weaknesses and inadequacies in the assumptions and methodologies which
impact upon the outcome of the ASET and RSET parameters, rather than on the ASET/RSET
concept itself. The original ASET/RSET approach was derived from a simple two-zone model
for a single compartment by Cooper in 1980, but is still being applied to larger and more
complex buildings today, This is despite the advancement of sophisticated three-dimensional
simulation models producing highly detailed results, whereby the smoke laver is no longer
unifiorm and the extent of the area of untenable conditions is a transient state and may develop
only over a portion of the compartment arca. The continued application of the ASET/RSET
approach in these circumstances may lead to varied interpretation of the egress terms, leading
to departurcs from the intended purpose and scope of providing the basic measure of
assessing egress safery that was originally devised by Cooper. There is also little published
literature available on viable altematives to this simplified means of assessing safs egress
from fire that was originally derived from a zone model concept. This paper provides a brief
review of the ASET REET methodology, and introduces @n alternative means of fire safety
assessment based on the utility of a given space over time. The alternative scheme enables a
dynamic spproach to assessing the level of safety that is more appropriate for uss with
advanced simulation models providing transient three-dimensional environments in more
complex bullding layouts,

Keywords: ASET, RSET, Dynamic Approach, Performance Based Design
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