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Fig. 1 Schematic diagram of the CaCO,

fouling dynamic test system
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Fig. 2 Straight oblique fin tube

1

Tab. 1 Fouling induction period and fouling heat

resistance under various test conditions

10 h
/h
/m* + K+ W™!
0.5 mmol/L 0.04 m/s 3.1 0.000272
0.5 mmol/L 0.07 m/s 4.0 0.000160
1.0 mmol/L 0.04 m/s 1.8 0. 000395
1.0 mmol/L 0.07 m/s 1.9 0.000355
2.0 mmol/L 0.04 m/s 0.6 0.000745
2.0 mmol/L 0.07 m/s 1.5 0. 000559
0.5 mmol/L 0.04 m/s 3.2 0.000169
0.5 mmol/L 0.07 m/s 4.4 0.000107
1.0 mmol/L 0.04 m/s 2.3 0.000311
1.0 mmol/L 0.07 m/s 3.0 0.000218
2.0 mmol/L 0.04 m/s 1.2 0. 000569
2.0 mmol/L 0.07 m/s 1.4 0.000412
2
2.1
3 4 0.5 mmol/L
3.1 4.0h
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Fig.3 Change of the fouling heat resistance

of a bare tube
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Fig.4 Change of the fouling heat resistance
of a straight oblique fin tube

¥ .

(€)2.0mmoL/L,0.04m/s (d)2.0mmoL/L,0.07m/s

5 2h
Fig. 5 Morphology of the foul on the surface
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Fig. 6 Morphology of the foul on the surface

of a bare tube after 10 hours
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Fig. 7 Morphology of the foul on the surface

of a bare tube after 2 hours
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added to prepare several coal ash samples with the Fe, O, powder content being 1.53% 10% 20% 30% and 40%
respectively. Firstly the pyramid method was adopted to measure the influence of the changes of the Fe, O, powder
content on the melting characteristics of coal ash. Afterwards the coal ash with different Fe, O, powder contents was
laid uniformly and loosely on the surface of the refractory belt plates made from silicon carbide high alumina corun—
dum and medium aluminum corundum respectively and placed into a high temperature muffle furnace to calcine for
40 hours at 1 330 °C. Upon the completion of the calcination the slagging characteristics of the three kinds of the
refractory belt plates were observed and an X-ray diffraction analysis was performed of the coal ash. The test results
show that with an increase of the Fe,O; powder content of the coal ash all the melting temperatures of the coal ash
assume a descending tendency and at the same time the slagging extents on the surface of the plates tend to be
worsened. However when the Fe,O; powder content of the coal ash increases to a given value their melting tempera—
tures assume an ascending tendency instead and the slagging extents on the surface of the plates will no longer get
increased but somewhat decreased. Key words: coal ash refractory belt melting characteristics slagging

Fe,0; Powder

= Fouling Characteristics of the CaCO, Foul on the Surface
of a Straight and Obliquely-finned Tube in the Initial Stage ZHAO Ping SHENG Jian ZHANG Hua
( College of Energy Source and Power Engineering Shanghai University of Science and Technology Shanghai Chi-

na Post Code: 200093) //Journal of Engineering for Thermal Energy & Power. —2013 28(5) . —523 ~528

A dynamic fouling test was performed of a bare tube and a straight and obliquelyfinned tube at different CaCO,
concentrations and flow speeds to obtain the influence of the CaCO; concentration flow speed and straight and ob-
liquelyfinned tube on the CaCO; crystal precipitation fouling process. It has been found that to increase the concen—
tration can make both homogeneous nucleation speed and crystal nucleus growth speed increased and both foul crys—
tal particle concentration on the boundary surface of the solution for heat exchange and foul ion concentration in—
creased. The former makes more foul adsorbed on the heat exchange surfaces and the latter forces the heterogeneous
nucleation speed and growth speed increased. To increase the flow speed can make the crystal nuclei and foul crystal
formed on the surface of the bare tube and foul heat resistance decreased but the induction period extended and
force the initial nucleation of the straight and obliquely<finned tube increased but the induction period extended and
the foul quantity and heat resistance decreased. The straight and obliquelyfinned tube has a bigger total heat ex—

change coefficient and a smaller foul heat resistance than the bare tube albeit the foul quantity is slightly more. Key



5 * 557 -

words: thermodynamics obliquelyHinned tube CaCO3 crystal precipitation-caused foul

= 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



