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(BLEVE) = The Small-scale Simulation Test of the Boiling Liq-
uid Expanding-vapor Explosion (BLEVE) of a Boiler] ., ]/ CHEN Sining, SUN Jin-hua, CHU Guan-quan, et
al State Key Laboratory of Fire Science under the China National University of Science &Technology, Hefei, Chinas
Post Code: 230026) // Journal of Engineering for Thermal Energy & Power. — 2006, 21(2). —132~135

During the operation of a boiler there may emerge due to various causes fine and small cracks on the main body of the
boiler. With the progress of equipment material aging and in case of abnormal operation the cracks will rapidly expand.,
leading in extreme circumstances to hoiling liquid expanding-vapor explosion (BLEVE). The latter is a kind of physical
explosion with a serious destructive force. To study the generation mechanism of BLEVE a small-scale experimental de-
vice has been set up to conduct simulation tests. Through the measurement of the changes in temperature and pressure in
a vessel at the very moment of explosion the movement of gas-liquid two-phase medium in the vessel can be analyzed for
a further study of the cause of the integral rupture of the vessel. It has been found thwugh tests that in the BLEVE pro-
cess ther exist two pressure peaks due to different causes. In this connection, the intense boiling of a superheated liquid
can lead to the fomation on the liquid surface of a rapidly expanding wo-phase flow layer. In the vessel the gas and liq-
uid phase being squeezed there may emerge the first pressure peak. The second pressure peak is mainly sparked by a
phenomenon of ” liquid hammer”, which impacts violently on the vessel. The open hole located at the vessel wall surface
may be subjected to a most intense shock force. Key words: boiler, boiling liquid expanding-vapor explosion, explosion

pressure, two-phase flow

= Finite Element Analysis of the Frame-casing Structure of a Waste Heat
Recovery Boiler] , ]/ XIA Yong-jun, LU Nian-li, (College of Mechanical & Electrical Engineering under the
Harbin Institute of Technology, Harbin, China, Post Code: 150001), ZHAO Xin-zhe, DING Zhao-shun (Harbin No.
703 Research Institute, Harbin, China, Post Code: 150036) // Journal of Engineering for Themal Energy &Power. —
2006, 21(2). — 136 ~139

The frame-casing structure of a waste heat recovery boiler represents a typical and complicated shell-beam composite
structure. In engineering practice a finite element method is mainly used to perform the mechanics analysis of the above-
mentioned stucture. The problems to be addressed and methods used to deal with them during finite element model-
building are discussed, and some modeling techniques of highly practical value presented. The authors have performed a
finite element analysis for the frame-casing stucture of the waste heat recovery boiler (installed in tandem with model
PGI17E gas tuibine) during its design stage. On the basis of displacement and stress distribution conditions the initial
design has been progressively modified and then finalized. The methods employed by the authors may serve as a valuable
reference for finite element modeling and mechanics analysis of analogous structures. Key words: waste heat recovery

boiler; frame-casing structure, shell-bean composite structure finite element method

=Optimized Design of Axial Compressor Blades|] , |/ YI Wei-linnh HUANG Hong-
yan,, HAN, Wan-jin. (College of Energy Science & Engineerine under the Harbin Institute of Technology, Harbin, China,



