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Abstract

Oil has a very important place in modern industry. However, the safe application of petroleum products is very important for 
the safety of human life and environmental safety. Therefore, many researchers have conducted extensive research on the 
combustion properties of petroleum products and the performance of fire extinguishing agents. This paper first describes the 
progress of several different influencing factors in terms of their impact on the development pattern of oil pool fires, including 
ambient wind, pressure, tunnel environment, and obstructions. In addition, the progress of research on risk assessment models 
for oil pool fires is summarized. Finally, the research progress in some new fire extinguishing materials, such as protein foam, 
two-fluid water mist and modified ultra-fine dry powder, is presented.
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Introduction

Petroleum is a yellow, brown or even black flammable 
viscous liquid extracted from deep underground. They 
are generally less dense than water and have a wide range 
of boiling points, from room temperature all the way up 
to 800°C or more. The main components of petroleum are 
hydrocarbons with different molecular sizes, different 
structures and large quantities, including alkanes, 
cycloalkanes and aromatic hydrocarbons [1].

Oil has driven social development and economic growth 
for more than 150 years since the Industrial Revolution. 
Today, oil accounts for approximately 30% of total global 
energy consumption and will continue to be an integral 
part of the future. However, as the petrochemical industry, 
which involves large amounts of flammable and explosive 
materials, grows, environmental and safety issues (such 
as global warming, fires and explosions) have become 
primary challenges and are receiving increasing attention 

from researchers. For example, in the process of oil storage 
and transportation, some storage and transportation 
equipment are old and in disrepair. These aging and obsolete 
equipment cannot meet the needs of high-quality storage 
and transportation of petroleum products. Therefore, in the 
process of storage and transportation, a series of safety and 
environmental protection problems may occur. In addition, 
the safety awareness problems and irregular operation of oil 
storage and transportation related staff may also cause fire 
accidents and leakage accidents [2].

Pool fires, as one of the most serious disasters of 
flammable liquid spills, are usually associated with the 
safety of liquid fuels in modern production and life. A pool 
fire is also defined as a diffuse buoyancy flame in which the 
fuel is configured horizontally [3]. It is characterized by the 
establishment of a diffusion flame on a horizontal fuel, where 
buoyancy is the controlling transmission mechanism. This 
typical fire usually occurs after a flammable liquid pool has 
formed (tank or transport pipeline leak) and is then ignited. In 
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such incidents, heat is transferred to surrounding equipment 
by convection and radiation, and combustion products are 
released into nearby spaces, posing a direct and significant 
threat to the safety of people and the environment. Therefore, 
quantification of oil pool fire combustion parameters plays 
an important role for fire safety in energy utilization.

Therefore, researchers have thoroughly studied some 
important parameters of oil pool fires such as flame height, 
jet frequency, air entrainment, temperature distribution, 
soot formation and radiation, and have developed many 
empirical, semi-empirical or theoretical models to explain 
these parameters [4-10]. However, the hazard level of oil 
pool fires varies with complex fire scenarios. Therefore, 
understanding the combustion parameters of oil pool fires 
under various scenarios is a fundamental area of research for 
hazard prediction and risk analysis. Such as pool size, initial 
fuel temperature, pool height (distance from fuel surface to 
pool edge) and pool geometry. Under different circumstances, 
the relevant parameters can be affected or even completely 
changed. In recent years, flame geometry, mass burn rate 
and temperature distribution under different boundary 

conditions have been studied by many scholars to provide a 
better basis for understanding oil pool fires [11-18].

Influence Factors, Risk Assessment and 
Extinguishing Agents for Oil Pool Fires

Influence of Factors Such as Environmental 
Wind and Pressure

By the late 1950s, Blinov and Khudyakov [5] conducted 
experiments on the effect of diameter on the combustion 
rate of pool fires, showing that the size of the pool is the most 
important factor in determining its combustion rate in still 
air. At the same time, the combustion rate increases in equal 
proportion to the wind speed [6]. However, as the research 
continued to advance, scholars found that this experimental 
result was not universal [7-10]. Under wind conditions, the 
pool fire behavior is driven by the coupling of buoyancy and 
wind, as shown in Figure 1, and the effect produced by wind 
is not the same under different conditions. A summary of 
relevant pool fire studies is shown in Table 1.

Figure 1: The physics of a pool fire: (a) in still air; and (b) in wind [7].

Reference Fuel Wind conditions Wind speed
[9] Gasoline Cross air flow 3 m/s

[10] Ethanol and heptane Cross air flow 0–2.5 m/s
[11] N-heptane Two-way/indirect 0–4 m/s
[12] RP-5 aviation fuel and diesel oil Crosswind 0.15-17 m/s
[13] Propane Cross air flow 0–3 m/s
[14] Heptane Crosswind 0–8 m/s
[15] Heptane Crosswind 0–3.7 m/s
[16] N-Heptane and ethanol Crosswind 0–3.7 m/s
[17] Heptane Crosswind 0–3 m/s
[18] Heptane Longitudinal wind 0–2.49 m/s

Table 1: Summary of pertinent pool fire studies.
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To improve the understanding of the combustion 
characteristics of oil pool fires in open environments with 
different scales of ventilation, Wang, et al. [11] investigated 
the mass burn rate and flame geometry of n-heptane pool 
fires under two-way ventilation conditions and developed 
prediction models for flame length and tilt angle under 
different ventilation rates. Lei, et al. [12] conducted an 
experimental study of the flame geometry characteristics 
of a large open pool fire under wind controlled conditions. 
Chen, et al. [13] compared the horizontal lengths of flames in 
ground pools and elevated pools under cross-flow conditions. 
Yao, et al. [14] investigated the effect of ventilation on the 
mass loss rate per unit area of heptane pool fires at different 
scales and used the results of small-scale pool fires to 
estimate the mass loss rate per unit area of large-scale pool 
fires. Tang, et al. [15] investigated the mass burning rate 
and merging behavior of a double pool fire under the action 
of crosswind. Shi, et al. [16] studied the evolution of flame 
height of two adjacent hydrocarbon pool fires under the 
action of crosswind and revealed the interaction mechanism 
between adjacent pool fires. Chen, et al. [17] experimentally 
investigated the joint effect of the presence of sidewall 
and crosswind on the behavior of heptane pool fires. The 
effects of sidewall height and crosswind velocity on pool 
fire combustion rate, flame height and flame tilt angle were 
obtained. The effect of longitudinal wind on the burning rate 
was attributed to thermal feedback, flow perturbation and 
oxidant supply around the flame. Li, et al. [18] investigated 
the effect of longitudinal wind on the mass burning rate of 
rectangular heptane pool fires with different aspect ratios.

Zhao, et al. [19] conducted large-scale experiments on 
n-heptane pool fires at subatmospheric pressure to study 
their combustion characteristics and use them to assess 
their thermal hazards. Chen, et al. [20,21] studied the effect 
of initial pressure on the combustion behavior of ethanol 
pool fires in closed pressure vessels and the effect of ambient 
pressure on the oscillatory behavior of pool fires, and 
proposed a theoretical model to explain the effects of ambient 
pressure and gravity on the oscillatory frequency. Liu, et al. 
[22] investigated tunnel oil pool fires and analyzed the mass 
burning rate of liquid fuels, the temperature variation of 
the tunnel ceiling, and the vertical temperature distribution 
around the fire source. Pan, et al. [23] experimentally 
investigated the change of burning rate and temperature 
distribution of oil pool fires in curved tunnels with fire 
location and analyzed the relationship between temperature 
distribution, tunnel height, and horizontal location of the fire 
source. Chen, et al. [24,25] experimentally studied the effects 
of plate barriers on flame morphology, flame radiation and 
combustion behavior of small oil pool fires. They proposed 
a new combustion rate correlation to describe the effects 
of plate barriers. In addition, the relationship between the 
average radiant heat flow of oil pool fires and the properties 

of plate barriers was also revealed. Huang, et al. [26] studied 
the effect of pool height on the combustion performance 
and heat transfer mechanism of n-heptane and ethanol pool 
fires. Li, et al. [27] experimentally studied the relationship 
between flame height and aspect ratio and mass burn rate 
of rectangular pools. Zhao, et al. [28] experimentally studied 
the flame length and combustion behavior of pool fires at 
different heights. Liu, et al. [29] investigated the effect of 
height on pool fires. Gao, et al. [30] investigated the effect 
of mixing ratio on the combustion process of layered mixed 
fuel pool fires using n-heptane-methanol fuel blends with 
different mixing ratios of mutual insolubility. It was found 
that the azeotropy of n-heptane and methanol reduced the 
combustion intensity of the blended fuel compared to the 
pure fuel.

Risk Assessment Models

The exothermic heat of an oil pool fire may ignite 
surrounding combustible materials and cause secondary 
incidents, with a greater potential to trigger a domino event 
(i.e., higher order accident). Therefore, some experts have 
developed risk assessment models to quantify the risk of 
this event. For example, Li, et al. [31] proposed a new CFD-
based method to simulate the synergistic effects of tank 
fires, to simulate the consequences of tank fires, and to 
more accurately assess the domino effect under synergistic 
effects. Ahmadi, et al. [32] used FDS to simulate tank and 
dike fires. The possibility of a secondary fire event in a 
nearby tank was assessed based on the incident radiant heat 
flow. The quantitative results obtained by FDS modeling 
can be used for quantitative risk assessment of tank farms 
and determination of safe separation distances between 
tanks. Yuan, et al. [33] proposed a detailed framework for 
quantitative risk assessment of 0# diesel pool fires based 
on 0# diesel combustion characteristics. Hou, et al. [34] 
developed a dual pool fire synergy model that considered the 
synergistic effect of pool fires to investigate the possibility of 
dual pool fires triggering domino accidents for quantitative 
risk assessment.

New Fire Extinguishing Materials

In order to reduce the damage caused by oil pool fires, 
in addition to studying the combustion characteristics and 
risk assessment of oil pool fires, the development of new 
fire suppression materials and the development of fire 
suppression procedures related to oil pool fires are crucial. 
Tian, et al. [35] prepared a new gelatinous protein foam 
material for fighting oil pool fires. After screening tests on 
the formability and stability of different surfactants, sodium 
alcohol ether sulfate and hydrolyzed protein were selected 
as compound foaming agents, and then sodium alginate was 
used as the gelation agent and calcium chloride (CaCl2) as 
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the cross-linking agent to prepare the new gel-protein foam. 
The microstructure, foaminess, stability and water retention 
capacity of gelatin foams were analyzed to identify three 
optimal formulations, which were then used to evaluate 
their fire extinguishing and burnback performance against 
a commercial film-forming fluoroprotein foam. In practice, 
flame enhancement is evident in the initial application of 
foam spray fire suppression, which has a significant impact 
on fire suppression efficiency. Therefore, Tu, et al. [36] 
comparatively studied the effect of aqueous film-forming 
foam and water mist on flame intensification during oil 
pool fire suppression. And Liu, et al. [37] studied the flame 
expansion mechanism during water mist extinguishing 
oil pool fires, and established a theoretical model for the 
interaction of fine water mist with flames and hot fuels by 
quantitative study of flame structure changes during the 
expansion process. Dasgotra, et al. [38] conducted a numerical 
study on the fire extinguishing characteristics of water mist 
against n-butane oil pool fire and analyzed the effectiveness 
of water mist fire extinguishing. Jeong, et al. [39] studied the 
spray characteristics of a two-fluid nozzle containing water 
mist and the fire extinguishing performance against a pool 
of heptane oil. The results showed that the airflow of the 
two-fluid nozzle was an important factor in determining and 
influencing its fire extinguishing performance. In addition, 
it was also found that this two-fluid nozzle has a significant 
potential to significantly improve the performance of water-
mist containing fire extinguishing systems. Ultra-fine dry 
powder, as an effective fire extinguishing agent, has high 
fire extinguishing efficiency and the ability to inhibit the 
re-ignition of pool fires after oil rejection treatment. Zhao, 
et al. [40] used two surfactants, i.e. POTS (1H, 1H, 2H, 
2H-perfluorooctyltrimethoxysilane) and OBS (perfluorooctyl 
sodium benzene sulfonate) to modify fine sodium bicarbonate 
and studied the effect of POTS/OBS compounds ratios on 
powders oil repellency. The fire extinguishing experiments 
showed that the modified dry powder has a high fire 
extinguishing efficiency, especially after the addition of OBS. 
In addition, a barrier layer formed by the modified powder 
was observed on the surface of the extinguished fuel, which 
would effectively inhibit the re-ignition of the oil pool fire. 
Rabiei, et al. [41] conducted oil pool fire tests on stainless 
steel composite metal foam panels. It was shown that one of 
the potential applications of lightweight S-S CMF could be the 
replacement of conventional structural steel with excellent 
insulation, fire resistance, low weight and established energy 
absorption capabilities in tank cars carrying hazardous 
materials.

Conclusion

In general, the combustion characteristics of oil fires, 
control factors, and the study of fire extinguishing materials 
are still the current research hotspots in this field. However, 

as the industry has grown and pool size has increased and 
become more densely distributed, we are unclear about the 
combustion behavior of these large-scale complex situations. 
Therefore, the following issues need to be addressed in 
future research work: 1. combustion characteristics of large 
pool fires; 2. combustion characteristics of multi-pool fires; 
3. effects of higher wind speeds and multi-directional airflow 
on pool fires. It will be a challenge for all researchers to 
determine the combustion pattern for large-scale complex 
scenarios, to quantitatively assess their risks, and to find a 
more environmentally friendly, economical and effective 
extinguishing agent due to the influence of environmental 
conditions, oil composition and equipment diversity.

Acknowledgement

This work was supported by the Young Teacher Support 
Program of Henan Polytechnic University (2022XQG-16) and 
the Innovative Scientific Research Team of Henan Polytechnic 
University (T2021-4).

References

1. Head IM, Jones DM, Larter SR (2003) Biological activity 
in the deep subsurface and the origin of heavy oil. Nature 
426: 344-352.

2. Chang JI, Lin C (2006) A study of storage tank accidents. 
J Loss Prevent Proc 19(1): 51-59. 

3. Joulain P (1998) The behavior of pool fires: State of the 
art and new insights. Symposium (International) on 
Combustion 27(2): 2691-2706.

4. Babrauskas V (1983) Estimating large pool fire burning 
rates. Fire Technol 19(4): 251-261. 

5. Blinov V, Khudyakov G, Akad. Nauk SSR Doklady 117 
(1957) 1094–1098.

6. Blinov V, Khudyakov G (1961) Diffusion Burning of 
Liquids. Army Engineer Research and Development Labs 
Fort Belvoir VA, AD0296762. 

7. Hu L (2017) A review of physics and correlations of pool 
fire behaviour in wind and future challenges. Fire Safety 
J 91: 41-55.

8. Ditch BD, de Ris JL, Blanchat TK, Chaos M, Bill RG, et al. 
(2013) Pool fires – an empirical correlation. Combust 
Flame 160(12): 2964-2974. 

9. Hu L, Liu S, Xu Y, Li D (2011) A wind tunnel experimental 
study on burning rate enhancement behavior of gasoline 
pool fires by cross air flow. Combust Flame 158(3): 586-
591.

https://medwinpublishers.com/PPEJ/
https://www.nature.com/articles/nature02134
https://www.nature.com/articles/nature02134
https://www.nature.com/articles/nature02134
https://www.sciencedirect.com/science/article/abs/pii/S0950423005000641
https://www.sciencedirect.com/science/article/abs/pii/S0950423005000641
https://www.sciencedirect.com/science/article/abs/pii/S0082078498801252
https://www.sciencedirect.com/science/article/abs/pii/S0082078498801252
https://www.sciencedirect.com/science/article/abs/pii/S0082078498801252
https://link.springer.com/article/10.1007/BF02380810
https://link.springer.com/article/10.1007/BF02380810
https://apps.dtic.mil/sti/citations/AD0296762
https://apps.dtic.mil/sti/citations/AD0296762
https://apps.dtic.mil/sti/citations/AD0296762
https://www.sciencedirect.com/science/article/abs/pii/S0379711217303405
https://www.sciencedirect.com/science/article/abs/pii/S0379711217303405
https://www.sciencedirect.com/science/article/abs/pii/S0379711217303405
https://www.sciencedirect.com/science/article/abs/pii/S0010218013002459
https://www.sciencedirect.com/science/article/abs/pii/S0010218013002459
https://www.sciencedirect.com/science/article/abs/pii/S0010218013002459
https://www.sciencedirect.com/science/article/abs/pii/S0010218010003019
https://www.sciencedirect.com/science/article/abs/pii/S0010218010003019
https://www.sciencedirect.com/science/article/abs/pii/S0010218010003019
https://www.sciencedirect.com/science/article/abs/pii/S0010218010003019


Petroleum & Petrochemical Engineering Journal 
5

Wang J and Liu G. Review of Oil Pool Fire Research. Pet Petro Chem Eng J 2023, 7(1): 000326. Copyright© Wang J and Liu G.

10. Hu L, Liu S, Wu L (2013) Flame radiation feedback to fuel 
surface in medium ethanol and heptane pool fires with 
cross air flow. Combust Flame 160(2): 295-306.

11. Wang L, Guo Y, Xia Z, Lao X, Su S, et al. (2023) Experimental 
study on mass burning rate and flame geometry of pool 
fires under two-way indirect ventilation in Ship’s engine 
room. Case Studies in Thermal Engineering 41: 102595.

12. Lei J, Deng W, Mao S, Tao Y, Wu H, et al. (2022) Flame 
geometric characteristics of large-scale pool fires under 
controlled wind conditions. P Combust Inst.

13. Chen Y, Fukumoto K, Zhang X, Lin Y, Tang F, et al. (2022) 
Study of elevated- and ground pool fire flame horizontal 
lengths in cross airflows: Air entrainment change due to 
Coandă effect. P Combust Inst.

14. Yao Y, Li YZ, Ingason H, Cheng X, Zhang H (2021) 
Theoretical and numerical study on influence of wind on 
mass loss rates of heptane pool fires at different scales. 
Fire Safety J 120: 103048. 

15. Tang F, Deng L, He Q, Zhang J (2022) Mass burning rate 
and merging behaviour of double liquid pool fires under 
cross winds. P Combust Inst.

16. Shi C, Deng L, Ren F, Tang F (2023) Experimental study on 
the flame height evolution of two adjacent hydrocarbon 
pool fires under transverse air flow. Energy 262(Part B): 
125520. 

17. Chen X, Ding Z, Lu S (2021) Investigation of sidewall 
height effect on the burning rate and flame tilt 
characteristics of pool fire in cross wind. Fire Safety J 
120: 103111.

18. Li M, Li R, Han G, Guan J (2023) Influence of longitudinal 
wind on mass burning rate of rectangular heptane pool 
fire with different aspect ratios. Tunn Undergr Sp Tech 
132: 104886. 

19. Zhao J, Zhang Q, Zhang X, Zhang J, Yang R, et al. (2022) 
Experimental study and thermal hazard analysis of 
large-scale n-heptane pool fires under sub-atmospheric 
pressure. Process Saf Environ 166: 279-289.

20. Chen J, Zhao Y, Bi Y, Li C, Kong D, et al. (2021) Effect of 
initial pressure on the burning behavior of ethanol pool 
fire in the closed pressure vessel. Process Saf Environ 
153: 159-166. 

21. Chen J, Tam WC, Tang W, Zhang C, Li C, et al. (2020) 
Experimental study of the effect of ambient pressure on 
oscillating behavior of pool fires. Energy 203: 117783. 

22. Liu W, Deng L, Wu S, Shi C, Hong W (2022) Experimental 

investigation of mass loss rate and spatial temperature 
distribution of the pool fire in tunnel. Tunnelling and 
Underground Space Technology 129: 104688. 

23. Pan R, Zhu G, Xu G, Liu X (2021) Experimental analysis 
on burning rate and temperature profile produced by 
pool fire in a curved tunnel as a function of fire location. 
Process Saf Environ 152: 549-567. 

24. Chen J, Song Y, Yu Y, Xiao G, Tam WC, et al. (2022) The 
influence of a plate obstacle on the burning behavior of 
small scale pool fires: An experimental study. Energy 
254: 124223. 

25. Chen J, Wang D, Guo L, Wang Z, Kong D (2022) 
Experimental study on flame morphology and flame 
radiation of pool fire sheltered by plate obstacle. Process 
Safety and Environmental Protection 159: 243-250. 

26. Huang L, Liu N, Gao W, Lei J, Xie X, et al. (2022) Lip height 
effects on pool fire: An experimental investigation. 
Proceedings of the Combustion Institute.

27. Li M, Han G, Geng S (2022) Experimental study and new-
proposed mathematical correlation of flame height of 
rectangular pool fire with aspect ratio and mass burning 
rate. Energy 255: 124604. 

28. Zhao J, Zhang X, Zhang J, Wang W, Chen C (2022) 
Experimental study on the flame length and burning 
behaviors of pool fires with different ullage heights. 
Energy 246: 123397. 

29. Liu C, Jangi M, Ji J, Yu L, Ding L (2021) Experimental 
and numerical study of the effects of ullage height on 
plume flow and combustion characteristics of pool fires. 
Process Saf Environ 151: 208-221.

30. Gao Z, Wan H, Ji J (2021) The effect of blend ratio on the 
combustion process of mutually stratified blended fuels 
pool fire. Proceedings of the Combustion Institute 38(3): 
4995-5003. 

31. Li X, Chen G, Huang K, Zeng T, Zhang X, et al. (2021) 
Consequence modeling and domino effects analysis of 
synergistic effect for pool fires based on computational 
fluid dynamic. Process Safety and Environmental 
Protection156: 340-360. 

32. Ahmadi O, Mortazavi SB, Pasdarshahri H, Mohabadi HA 
(2019) Consequence analysis of large-scale pool fire 
in oil storage terminal based on computational fluid 
dynamic (CFD). Process Safety and Environmental 
Protection 123: 379-389. 

33. Yuan J, Zhao J, Wang W, Yang R, Chen C, et al. (2021) 
The study of burning behaviors and quantitative risk 

https://medwinpublishers.com/PPEJ/
https://www.sciencedirect.com/science/article/abs/pii/S0010218012003045
https://www.sciencedirect.com/science/article/abs/pii/S0010218012003045
https://www.sciencedirect.com/science/article/abs/pii/S0010218012003045
https://www.sciencedirect.com/science/article/pii/S2214157X22008322
https://www.sciencedirect.com/science/article/pii/S2214157X22008322
https://www.sciencedirect.com/science/article/pii/S2214157X22008322
https://www.sciencedirect.com/science/article/pii/S2214157X22008322
https://www.sciencedirect.com/science/article/abs/pii/S1540748922001602
https://www.sciencedirect.com/science/article/abs/pii/S1540748922001602
https://www.sciencedirect.com/science/article/abs/pii/S1540748922001602
https://www.sciencedirect.com/science/article/abs/pii/S1540748922004151
https://www.sciencedirect.com/science/article/abs/pii/S1540748922004151
https://www.sciencedirect.com/science/article/abs/pii/S1540748922004151
https://www.sciencedirect.com/science/article/abs/pii/S1540748922004151
https://www.sciencedirect.com/science/article/abs/pii/S0379711220301648
https://www.sciencedirect.com/science/article/abs/pii/S0379711220301648
https://www.sciencedirect.com/science/article/abs/pii/S0379711220301648
https://www.sciencedirect.com/science/article/abs/pii/S0379711220301648
https://www.sciencedirect.com/science/article/pii/S1540748922004163
https://www.sciencedirect.com/science/article/pii/S1540748922004163
https://www.sciencedirect.com/science/article/pii/S1540748922004163
https://www.sciencedirect.com/science/article/abs/pii/S0360544222024021
https://www.sciencedirect.com/science/article/abs/pii/S0360544222024021
https://www.sciencedirect.com/science/article/abs/pii/S0360544222024021
https://www.sciencedirect.com/science/article/abs/pii/S0360544222024021
https://www.sciencedirect.com/science/article/abs/pii/S0379711220301119
https://www.sciencedirect.com/science/article/abs/pii/S0379711220301119
https://www.sciencedirect.com/science/article/abs/pii/S0379711220301119
https://www.sciencedirect.com/science/article/abs/pii/S0379711220301119
https://www.sciencedirect.com/science/article/abs/pii/S0886779822005272
https://www.sciencedirect.com/science/article/abs/pii/S0886779822005272
https://www.sciencedirect.com/science/article/abs/pii/S0886779822005272
https://www.sciencedirect.com/science/article/abs/pii/S0886779822005272
https://www.sciencedirect.com/science/article/pii/S0957582022007194
https://www.sciencedirect.com/science/article/pii/S0957582022007194
https://www.sciencedirect.com/science/article/pii/S0957582022007194
https://www.sciencedirect.com/science/article/pii/S0957582022007194
https://www.sciencedirect.com/science/article/abs/pii/S0957582021003633
https://www.sciencedirect.com/science/article/abs/pii/S0957582021003633
https://www.sciencedirect.com/science/article/abs/pii/S0957582021003633
https://www.sciencedirect.com/science/article/abs/pii/S0957582021003633
https://www.sciencedirect.com/science/article/abs/pii/S0360544220308902
https://www.sciencedirect.com/science/article/abs/pii/S0360544220308902
https://www.sciencedirect.com/science/article/abs/pii/S0360544220308902
https://www.sciencedirect.com/science/article/abs/pii/S0886779822003285
https://www.sciencedirect.com/science/article/abs/pii/S0886779822003285
https://www.sciencedirect.com/science/article/abs/pii/S0886779822003285
https://www.sciencedirect.com/science/article/abs/pii/S0886779822003285
https://www.sciencedirect.com/science/article/abs/pii/S0957582021003323
https://www.sciencedirect.com/science/article/abs/pii/S0957582021003323
https://www.sciencedirect.com/science/article/abs/pii/S0957582021003323
https://www.sciencedirect.com/science/article/abs/pii/S0957582021003323
https://www.sciencedirect.com/science/article/abs/pii/S0360544222011264
https://www.sciencedirect.com/science/article/abs/pii/S0360544222011264
https://www.sciencedirect.com/science/article/abs/pii/S0360544222011264
https://www.sciencedirect.com/science/article/abs/pii/S0360544222011264
https://www.sciencedirect.com/science/article/abs/pii/S0957582021007278
https://www.sciencedirect.com/science/article/abs/pii/S0957582021007278
https://www.sciencedirect.com/science/article/abs/pii/S0957582021007278
https://www.sciencedirect.com/science/article/abs/pii/S0957582021007278
https://www.sciencedirect.com/science/article/abs/pii/S1540748922001158
https://www.sciencedirect.com/science/article/abs/pii/S1540748922001158
https://www.sciencedirect.com/science/article/abs/pii/S1540748922001158
https://www.sciencedirect.com/science/article/abs/pii/S0360544222015079
https://www.sciencedirect.com/science/article/abs/pii/S0360544222015079
https://www.sciencedirect.com/science/article/abs/pii/S0360544222015079
https://www.sciencedirect.com/science/article/abs/pii/S0360544222015079
https://www.sciencedirect.com/science/article/pii/S0360544222003000
https://www.sciencedirect.com/science/article/pii/S0360544222003000
https://www.sciencedirect.com/science/article/pii/S0360544222003000
https://www.sciencedirect.com/science/article/pii/S0360544222003000
https://www.sciencedirect.com/science/article/abs/pii/S0957582021002263https:/www.sciencedirect.com/science/article/abs/pii/S0957582021002263
https://www.sciencedirect.com/science/article/abs/pii/S0957582021002263https:/www.sciencedirect.com/science/article/abs/pii/S0957582021002263
https://www.sciencedirect.com/science/article/abs/pii/S0957582021002263https:/www.sciencedirect.com/science/article/abs/pii/S0957582021002263
https://www.sciencedirect.com/science/article/abs/pii/S0957582021002263https:/www.sciencedirect.com/science/article/abs/pii/S0957582021002263
https://www.sciencedirect.com/science/article/abs/pii/S1540748920306428
https://www.sciencedirect.com/science/article/abs/pii/S1540748920306428
https://www.sciencedirect.com/science/article/abs/pii/S1540748920306428
https://www.sciencedirect.com/science/article/abs/pii/S1540748920306428
https://www.sciencedirect.com/science/article/abs/pii/S0957582021005498
https://www.sciencedirect.com/science/article/abs/pii/S0957582021005498
https://www.sciencedirect.com/science/article/abs/pii/S0957582021005498
https://www.sciencedirect.com/science/article/abs/pii/S0957582021005498
https://www.sciencedirect.com/science/article/abs/pii/S0957582021005498
https://www.sciencedirect.com/science/article/abs/pii/S0957582018306633
https://www.sciencedirect.com/science/article/abs/pii/S0957582018306633
https://www.sciencedirect.com/science/article/abs/pii/S0957582018306633
https://www.sciencedirect.com/science/article/abs/pii/S0957582018306633
https://www.sciencedirect.com/science/article/abs/pii/S0957582018306633
https://www.sciencedirect.com/science/article/abs/pii/S0950423021001789
https://www.sciencedirect.com/science/article/abs/pii/S0950423021001789


Petroleum & Petrochemical Engineering Journal 
6

Wang J and Liu G. Review of Oil Pool Fire Research. Pet Petro Chem Eng J 2023, 7(1): 000326. Copyright© Wang J and Liu G.

assessment for 0# diesel oil pool fires. Journal of Loss 
Prevention in the Process Industries 72: 104568.

34. Hou S, Luan X, Wang Z, Cozzani V, Zhang B (2022) A 
quantitative risk assessment framework for domino 
accidents caused by double pool fires. Journal of Loss 
Prevention in the Process Industries 79: 104843. 

35. Tian C, Zhao J, Yang J, Zhang J, Yang R (2023) Preparation 
and characterization of fire-extinguishing efficiency of 
novel gel-protein foam for liquid pool fires. Energy 263: 
125949. 

36. Tu J, Pau D, Yang T, Nan S, Zhang J, et al. (2022) Effect of 
foam air mixing on flame intensification -- comparative 
experimental study of foam and water sprays 
extinguishing transformer oil pool fire. Fire Safety 
Journal 133: 103664. 

37. Liu Y, Chen P, Fu Z, Li J, Sun R, et al. (2023) The investigation 
of the water mist suppression pool fire process’s flame 
expansion characteristics. Journal of Loss Prevention in 

the Process Industries 81: 104927.

38. Dasgotra A, Rangarajan G, Tauseef SM (2021) CFD-based 
study and analysis on the effectiveness of water mist 
in interacting pool fire suppression. Process Safety and 
Environmental Protection 152: 614-629. 

39. Jeong CS, Lee CY (2021) Experimental investigation on 
spray characteristics of twin-fluid nozzle for water mist 
and its heptane pool fire extinguishing performance. 
Process Safety and Environmental Protection 148: 724-
736. 

40. Zhao J, Lu S, Fu Y, Shahid MU, Zhang H (2020) Application 
of ultra-fine dry chemicals modified by POTS/OBS for 
suppressing aviation kerosene pool fire. Fire Safety 
Journal 118: 103148. 

41. Rabiei A, Karimpour K, Basu D, Janssens M (2020) Steel-
steel composite metal foam in simulated pool fire testing. 
International Journal of Thermal Sciences 153: 106336.

https://medwinpublishers.com/PPEJ/
https://www.sciencedirect.com/science/article/abs/pii/S0950423021001789
https://www.sciencedirect.com/science/article/abs/pii/S0950423021001789
https://www.sciencedirect.com/science/article/abs/pii/S095042302200119X
https://www.sciencedirect.com/science/article/abs/pii/S095042302200119X
https://www.sciencedirect.com/science/article/abs/pii/S095042302200119X
https://www.sciencedirect.com/science/article/abs/pii/S095042302200119X
https://www.sciencedirect.com/science/article/abs/pii/S0360544222028353
https://www.sciencedirect.com/science/article/abs/pii/S0360544222028353
https://www.sciencedirect.com/science/article/abs/pii/S0360544222028353
https://www.sciencedirect.com/science/article/abs/pii/S0360544222028353
https://www.sciencedirect.com/science/article/pii/S0379711222001412
https://www.sciencedirect.com/science/article/pii/S0379711222001412
https://www.sciencedirect.com/science/article/pii/S0379711222001412
https://www.sciencedirect.com/science/article/pii/S0379711222001412
https://www.sciencedirect.com/science/article/pii/S0379711222001412
https://www.sciencedirect.com/science/article/abs/pii/S0950423022002030https:/www.sciencedirect.com/science/article/abs/pii/S0950423022002030
https://www.sciencedirect.com/science/article/abs/pii/S0950423022002030https:/www.sciencedirect.com/science/article/abs/pii/S0950423022002030
https://www.sciencedirect.com/science/article/abs/pii/S0950423022002030https:/www.sciencedirect.com/science/article/abs/pii/S0950423022002030
https://www.sciencedirect.com/science/article/abs/pii/S0950423022002030https:/www.sciencedirect.com/science/article/abs/pii/S0950423022002030
https://www.sciencedirect.com/science/article/abs/pii/S0957582021003244https:/www.sciencedirect.com/science/article/abs/pii/S0957582021003244
https://www.sciencedirect.com/science/article/abs/pii/S0957582021003244https:/www.sciencedirect.com/science/article/abs/pii/S0957582021003244
https://www.sciencedirect.com/science/article/abs/pii/S0957582021003244https:/www.sciencedirect.com/science/article/abs/pii/S0957582021003244
https://www.sciencedirect.com/science/article/abs/pii/S0957582021003244https:/www.sciencedirect.com/science/article/abs/pii/S0957582021003244
https://www.sciencedirect.com/science/article/abs/pii/S095758202100046X
https://www.sciencedirect.com/science/article/abs/pii/S095758202100046X
https://www.sciencedirect.com/science/article/abs/pii/S095758202100046X
https://www.sciencedirect.com/science/article/abs/pii/S095758202100046X
https://www.sciencedirect.com/science/article/abs/pii/S095758202100046X
https://www.sciencedirect.com/science/article/abs/pii/S037971121830448X
https://www.sciencedirect.com/science/article/abs/pii/S037971121830448X
https://www.sciencedirect.com/science/article/abs/pii/S037971121830448X
https://www.sciencedirect.com/science/article/abs/pii/S037971121830448X
https://www.sciencedirect.com/science/article/abs/pii/S1290072919301437
https://www.sciencedirect.com/science/article/abs/pii/S1290072919301437
https://www.sciencedirect.com/science/article/abs/pii/S1290072919301437
https://creativecommons.org/licenses/by/4.0/

	_GoBack
	_neb2EF9DD5F_F3E7_4F47_B7D6_6FCB509B4586
	_neb21056475_413A_4B55_B512_44B8BC651C21
	_nebD66CA763_2918_4513_B3B4_EBF09380A520
	_nebCFB63C62_4367_491F_A269_84DEBE9A0352
	_nebC66C3A9C_8D68_4928_923C_387351E4A0CB
	_nebD4471A27_6D0C_46AE_AE07_82E8CC5DA9A5
	_nebB73EE9D8_A003_4212_AFBE_05FD782A5B78
	_neb25E28C19_8118_4440_B261_1CDE6E4E7609
	_neb3E2DD9D2_273F_4717_81B6_69126BB39137
	_neb8981BF24_1BD9_4773_ADD9_E7E5782EE16D
	_neb70322E76_2964_405E_AF22_7AD5FD8C973E
	_neb693B2527_EEDC_4F9B_9420_1EE95F3A272E
	_nebF7114959_12E6_43BC_B05F_2ECB54092411
	_neb068AE052_F00A_4543_9645_C9F15D8AFAE5
	_nebA47E79EE_A69A_4AA0_B1B1_4EA2CC6364B6
	_nebAC24DAA4_FCDF_465F_9219_51B3F88A5E21
	_nebB4432FF1_7C7A_4604_A322_7254FD3CD48A
	_nebC04D226B_7A28_4EE3_B0BB_DBA621764949
	_neb2CBEFDB3_AB9B_4DE8_97B0_0019A2F8646C
	_nebC02C7CCF_07C5_4D73_A5BF_EC9A3D6629CE
	_neb47DB0C95_FB84_4136_A90B_6DF622EB679E
	_neb8EACFCD7_B7B1_4B14_A58A_EA3D019C6AA3
	_neb04BBE2C5_5ECB_4609_A6D8_8863307F3B40
	_neb46A2022C_AD97_49F9_A1AC_D1DB1BB448CA
	_nebFAC77A3C_9956_4801_AD3C_8A39385B61F7
	_neb87285C7C_5888_417C_8267_9E63FD813B49
	_neb773B19F2_39A5_4644_937C_B2334A131190
	_neb10FDD137_DEE5_4922_8B17_CCF972D5C664
	_nebD78A8D7C_6041_44A1_905C_0728B89B7617
	_neb44DAABA5_5166_48D9_834D_F46CE7A963E8
	Abstract
	Introduction
	Influence Factors, Risk Assessment and Extinguishing Agents for Oil Pool Fires
	Influence of Factors Such as Environmental Wind and Pressure
	Risk Assessment Models
	New Fire Extinguishing Materials

	Conclusion
	Acknowledgement
	References

