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= Experimental Study of the Factors Influencing the Low
Heating Value of a Biomass Gasified Fuel Gas JI Hengsong WANG Qian CHENG Shan et al( College
of Energy Source and Power Engineering Jiangsu University Zhenjiang China Post Code: 201013) // Journal of

Engineering for Thermal Energy & Power. —2013 28(5) . —529 ~534

In the light of the fact that the low heating value of a biomass gasified fuel gas is influenced by multiple factors such
as gasification temperature steam/biomass mass ratio( referred to as mass ratio for short) and equivalent ratio etc.

and these factors are interacted the orthogonally designed test method was used to study the sensitivity extent of the
three dominant factors influencing the low heating value of the biomass gasified fuel gas and the test results were an—
alyzed by using the range and variance analytic method to obtain the significance relationship influencing the lower
heating value of the fuel gas and the optimum factor combination level. The test results show that in the range of the
test conditions the priority order of various factors and their interaction influencing the lower heating value is as fol—-
lows: equivalent ratio > gasification temperature > mass ratio > interaction of the mass ratio and equivalent ratio >

interaction of the gasification temperature and equivalent ratio among them equivalent ratio gasification temperature
and mass ratio have a particularly remarkable influence on the lower heating value of the fuel gas. The version opti—
mized for preparing the fuel gas from the gasification of biomass through an analysis of the interaction is given as fol—
lows: gasification temperature 750 “C mass ratio 0. 75 and equivalent ratio 0. 25. Under such conditions the lower
heating value of the fuel gas will be the highest( 6.530 MJ/m’) . Key words: biomass gasification low heating val—

ue influencing factor orthogonal test

7 m’ CPC = Performance Study of a 7 m’ Multi-trough Type CPC( Com-
pound Parabolic Collector) Light Concentration and Heat Collector MENG Li ZHU Yue-zhao YANG
Mou-cun et al( Jiangsu Provincial Key Laboratory on Process Enhancement and New Energy Source Equipment

Technology College of Mechanical and Power Engineering Nanjing University of Technology Nanjing China Post

Code: 211816) // Journal of Engineering for Thermal Energy & Power. —2013 28(5) . —535 ~539

To combine the merits of the linear Fresnel type and compound parabolic collector and fuse with the heat pipe vacu—

um tube heat accumulation and heat transfer technologies developed was a 7 m* multi-trough type CPC( Compound
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Parabolic Collector) light concentration and heat collector based on the trough type heat accumulation device with
the factors influencing the optic efficiency being analyzed. Based on the energy conservation theory a simplified
light-heat transformation model for the collector was established and an experimental study was performed. It has
been found that the maximal optic efficiency and heat accumulation efficiency of the multi4rough type CPC light
concentration and heat collector can hit 69.46% and 50.58% respectively the average heat accumulation efficien—
cy being 41. 14% and the heat conduction oil temperature inside the vacuum tubes being 197 °C. The collector has
a good light concentration and heat accumulation performance applicable for solar energy medium temperature heat
accumulation domains. Key words: multi-trough type CPC light concentration and heat collector optic efficiency

heat accumulation efficiency performance study

AA-CAES = Analysis of the Efficiency of a AA-CAES System Operating at a
Constant Pressure GUO Huan XU Jian CHEN Hai-sheng et al( Engineering Thermophysics Research In—

stitute Chinese Academy of Sciences Beijing China Post Code: 100190) //Journal of Engineering for Thermal En—

ergy & Power. —2013 28(5). —540 ~546

In the light of such problems as the dependence of the traditional CAES( compressed air energy storage) systems on
fossil fuels and a large off-design operation range and a low efficiency of the AA-CAES( advanced adiabatic com—
pressed air energy storage) systems when they are operating at sliding pressures analyzed in a comprehensive way
was the thermal performance of an AA-CAES system operating at a constant pressure and established were each unit
modules of and a thermodynamic model for the system. By making use of the software MATLAB a numerical simula—
tion was performed with the characteristics governing the influence of the efficiency of the heat exchangers total
pressure ratio number of stages and pressure ratio distribution of the compressor on the efficiency of the system be—
ing revealed. The authors have arrived at a conclusion from an analysis that when the efficiency of the heat exchang—
ers equals to 0.7 0.8 and 0.9 respectively the efficiency of the system assumes a different variation tendency with
the total pressure and number of stages. When the total pressure ratio is constant the efficiency of the system exhib—
its a different variation tendency with the efficiency of the heat exchangers and number of stages. When the efficien—
cy of the heat exchangers total pressure ratio and number of stages are constant the pressure ratio distribution basi—
cally has no influence on the efficiency of the system and there exists on optimum efficiency matching relationship a—
mong various parameters of the system. Key words: compressed air energy storage adiabatic compressed air energy

storage system modeling constant pressure operation efficiency analysis



