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There are growing interests in protecting historical buildings all over the world, particularly
in the Far East [1]. Governments have been engaging in inter- departmental activities [2] after
the signing of the ICOMOS Paris Declaration on “Heritage as a Driver of Development” at
the XVII Assemblée Générale in 2011 [3]. In Hong Kong, the Development Bureau has new
initiatives on Heritage Conservation Policy, and fire safety is an important issue.
Preserved historical buildings might be always crowded. There are similar problems in
evacuation [4-6] in large halls in China. Furthermore, large amount of combustibles are
stored in temples. A small fire would ignite the combustibles to give post-flashover big fires
[1]. Historical buildings might even be totally destroyed, and such unfortunate incident had
happened in Korea [7]. Effective active fire protection systems must be set up for detecting
the fire, giving out early warning signals and extinguishing the ghee fire in a short time.
An ordinary sprinkler system will discharge too much water and destroy the historical
artefacts. Therefore, sprinkler systems are not suitable to be installed in historical buildings,
as discussed in a recent conference on protecting historical buildings in the Asia-Oceania
region. A few years ago, it was proposed that water mist fire suppression systems should be
installed to protect valuable treasure items including historic buildings and itself [8]. As only
a small amount of water is discharged, the effectiveness of suppressing ghee fires should be
studied carefully with full-scale burning tests. If the system fails to work as expected,
heritage buildings will be destroyed [7].
No fire codes are worked out specifically for historical buildings in Hong Kong and other
parts of the world. Fire Engineering Approach (FEA) (known as performance-based design
PBD) is adopted [9,10]. However, the author and other international experts have warned that
there are many flawed concept [11-13] in fire hazard assessment in FEA/PBD projects which
involve historical buildings. For example, only smoke spread is considered for small wood
buildings. Computational Fluid Dynamics (CFD) packages freely downloaded [14] without
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in-depth verification and validation were used. However, fire spread over burning wood
surface was not included.
For fires that break out in temples, the emission of toxic gases and smoke under fire
suppression system is another concern. Water mist fire suppression systems were proposed.
Water would scrub the soot particles in dark smoke and other soluble gases. Smoke damage
would be reduced. It seems good [15] to the occupants and valuable artefacts in historic
buildings. However, water mist fire suppression system will give a higher carbon monoxide
concentration, making the environment more hazardous. Suppression of applying water mist
would stop many intermediate combustion reactions. As a result, more carbon monoxide and
other toxic gases will be generated. Carbon monoxide concentration increased rapidly to the
dangerous level of over 3000 ppm after water mist is discharged. More attention should be
paid on suppressing fires with water mist in the confined space of historical building.
As there are no prescriptive fire codes for historical buildings, FEA appears to be the only
solution. When applying FEA, many problems surface and many mistakes are made. These
common mistakes [16] are:





The design fire is below 5 MW;
The application of CFD is not supported by experimental justification, and scale models
are not even used.
No fire spread phenomenon is included in historical buildings with wood structures;
No physical model experiments, such as bench-scale, intermediate-scale, full-scale and
real-scale tests, are carried out to understand the possible fire hazard scenario.

Education of engineers is another concern. Higher education institutions are always
challenged not to provide vigorous training to undergraduates, postgraduates and doctoral
degree graduates.
The conclusions are:





It is challenging to apply FEA for historical buildings.
The practical aspects of FEA can only be worked out by in-depth research. Some
research activities are done in China, but there is none in Hong Kong.
As many other FEA projects, firefighting strategy and rescue strategy are not evaluated.
The occupational safety and health effect on firemen should be taken into consideration.
To work out appropriate fire safety management.

2

References
1.

2.

3.

4.
5.

Society of Fire Protection Engineers – Taiwan Chapter, Proceedings of the 2010
Exchange Meeting for Society of Fire Protection Engineers Asia-Oceania Chapters-Fire
Risk Analysis and Response Plans Regarding Heritages and Historical Buildings, Taipei,
Taiwan, 28-29 October 2010.
“Stakeholder Round Table Discussion on Fire Engineering Studies for Historic Building,
2 March 2012”, Short communication with Parsons Brinckerhoff (Asia) Ltd., 6 February
2012.
International Council on Monuments and Sites (ICOMOS), XVII Assemblée Générale
Paris 2011, Final communiqué - Results of the 17th ICOMOS General Assembly, Paris,
28 Novermber – 1 December 2011.
http://www.international.icomos.org/Paris2011/GA2011_Press_release_EN_20120109.p
df
Zhuang, L., Wang, F.L., Sun, X.Q., Lu, S.X. (2006) Investigation and Analysis of Fire
Hazards of the Potala Palace, Fire science and Technology- In Chinese, 25(3): 307-340.
Jiang, C.S., Deng, Y.F., Hu C., Ding, H., and Chow, W.K. (2009) Crowding in Platform
Staircases of a Subway Station in China during Rush Hours, Safety Science, 47(7): 931938. http://doi.dx.org/10.1016/j.ssci.2008.10.003

6.

Chow, W.K., and Ng, C.M.Y. (2008) Waiting Time in Emergency Evacuation of
Crowded Public Transport Terminals, Safety Science 46(5): 844-857.
http://doi.dx.org/10.1016/j.ssci.2007.01.015
7. Roh, Sam‐Kew, Ham, Eun‐Gu, Kim, Jong‐Sung, Kim, Kyung‐Sik, Kim, Woo‐Seok,
Jeong, Kee‐Sin, Nam, Dong‐Gun, “A Study on the Combustion Characteristics of
Korean Traditional Wooden Structure Buildings Under Fire Conditions”, Proceedings of
the 8th Asia‐Oceania Symposium on Fire Science and Technology, Melbourne, Australia,
7-9 December 2010, Paper 1.4.
8. Hadjisophocleous, G.V., An, M., Costa, V.A.F., and Sousa, A.C.M. (2001) Fire
Suppression Using Water Mists - A Numerical Model, Journal of Mechanical
Engineering, 47(8): 424-434.
9. Practice Guidebook on Compliance with Building Safety Requirements for Adaptive Reuse of and Alteration and Addition works to Heritage Buildings under the Buildings
Ordinance (Interim Edition), Buildings Department, Hong Kong Special Administrative
Region, 2009.
10. W.K. Chow, “The fire safety strategy and approach on cultural heritages and historical
buildings in Hong Kong”, Invited speech at the 2010 Exchange Meeting for SFPEOceania Chapters, Institute of Transportation MOTC, October 28-29, 2010, Taipei,
Taiwan (2010).
3

11. V. Babrauskas, J.M. Fleming and B.D. Russell, “RSET/ASET, a flawed concept for fire
safety assessment”, Fire and Materials, Vol. 34, p. 341-355(2010).
12. W.K. Chow, “Six points to note in applying timeline analysis in performance-based
design for fire safety provisions in the Far East”, International Journal on Engineering
Performance-Based Fire Codes, Vol. 10, No. 1, p. 1-5 (2011).
13. W.K. Chow, “Comment on ‘RSET/ASET, a flawed concept for fire safety assessment’
by V. Babrauskas, J.M. Fleming and B.D. Russell, Fire and Materials, Vol. 34, pp. 341355 (2010)”, Letter to the Editor, Fire and Materials – Accepted to publish, March
(2012).
14. W.K. Chow and N.K. Fong, “Common mistakes made in using CFD in FEA projects”,
CPD lecture, Department of Building Services Engineering, The Hong Kong Polytechnic
University, Hong Kong, 21 April (2012).
15. J. Qin, W.K. Chow & S.S. Han, “Bench-scale studies on suppressing ghee fires with
water mist”, 10th International IAFSS Symposium, 19-24 June 2011, Maryland, USA –
Paper presented (2011).
16. W.K. Chow, “Hidden fire problems: Consideration after the Fa Yuen Street Big Fire”
(2011), Department of Building Services Engineering, The Hong Kong Polytechnic
University, Hong Kong. Available at:
http://www.bse.polyu.edu.hk/researchCentre/Fire_Engineering/Hot_Issues.html

FEAHB20121F

4

