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Fig. 1 Schematic diagram of a clean gas — combustion test rig
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Tab. 1 Table of the test operating conditions °
kW 120 °
DME fg+ ! 31 r =150 mm 700 °C o
I 45 150 ~200 mm
1 %0 : 200 ~250 mm
o r =250 mm 200
2 OC °
2.1
4
o 190 =330 mm
750 mm 900 C
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Fig. 5 Changes of the temperature inside the furnace

along the radial direction at different excess air ratios
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Fig. 4 Distribution of the temperature at the center ? 6- 7
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Tab. 2 Table of the composition of the flue
gas emissions at the tail portion
1.15 1.09 - 1.2
NO, /mg * m 3 103.3 101.7 490 200
B6 REFTEFZAZHFPIEPSZLO, S0, /mg + m ™~ 3.54 16 980 50
s FE G AL CO/mg+m™ 10.42 - 70 -
Fig. 6 Changes of the oxygen concentration at 0,/% 2.33 0.70 1.2 -
the centerline of the furnace center at different
excess air ratios 2
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Fig.7 Changes of the dioxide carbon concentration .
at the centerline of the furnace at different 7 MPa.
excess air ratios ~-162 «C 0.5 MPa.
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Tab. 3 Table of the physical properties of the DME

fuel and traditional one

0
C,H,0 CxHy CH,
/°C -24.9 180 ~ 360 -162
/% 34.8 0 0
55 ~60 40 ~55 <10
1MJ /m®>  0.24 0.262 6 0.264
/C 2 250 2128 2 055
kW 0.38 - 2.34
4 o
Tab. 4 Table showing a comparison of the prices
of the DEM diesel and natural gas
0
4.5 /kg 8.5 /kg /m®
28.84 MJ/kg ~ 42.8 M]/kg 36 MI/m’
/k] 1.56 1074 2.0x107* 0.97 x10°*
4
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kinds of 10% reduction gases ( CH4 H, and CO) were used and during the oxidization reaction 5% oxygen was
employed to avoid a relatively big temperature rise. From the reduction weight loss curves of the carriers it can be
obviously seen that the reduction process of the Fe-based carriers can be divided into three stages and their reaction
speeds can vary. Among the three reduction stages the first one has the quickest reaction speed and the fuel can be
completely oxidized to produce CO,. With a decrease of the reaction speed the incomplete conversion extent of the
fuel will increase. By using a XRD ( X—ay diffraction) meter the authors analyzed the products in various reduc—
tion stages and found that the active and inertia phase of the oxygen carriers are different from those known before

Al O, will take part in the reaction in the process of reaction to produce a new compound FeAl,O, which is unsta—
ble and will be further decomposed and reduced to Fe. Among the three kinds of the above—said reduction gases the
hydrogen has the quickest reduction reaction speed and produces no carbon deposition while CH, produces relatively
serious carbon deposition. Key words: mechanical mixing method Fe-based carrier reduction process chemical

chain combustion

= Study of the Reaction and Carbon Deposition Charac—
teristics of the Cu-based Oxygen Carriers in a Fluidized Bed DONG Zhen JIN Jing GAO Xin-yong
ZENG Wu-yong MENG Lei GAO Wen+jing ( College of Energy Source and Power Engineering Shanghai University
of Science and Technology Beijing China Post Code: 200093) // Journal of Engineering for Thermal Energy &
Power. -2014 29(1). -76 ~91

By using a small-sized fluidized bed test rig the authors conducted an experimental study of the Cu-based oxygen
carrier mechanically prepared under four reaction temperatures i. e. 650 750 850 and 950 °C and in two atmos—
pheres i.e. CH, and CO + H,. it has been found that the reduction conversion rates of the Cu-based oxygen carri—
er in the two atmospheres will not monotonely increase with a rise of the temperature but have their optimum reac—
tion temperatures being 750 and 850 °C respectively. Due to the carbon deposition on the surface of the Cu-based
oxygen carrier under the CH, atmosphere being more serious than that under the CO + H, atmosphere the reduction
conversion rates of the Cu-based oxygen carrier under the above-mentioned four temperatures are all lower than
those under the CO + H, atmosphere. This indicates that the CO + H, atmosphere is more suitable for the chemical
chain combustion of the Cu-based oxygen carrier than the CH, atmosphere. To avoid the inactivity of the oxygen
carrier due to the carbon deposition when the combustion reaction of CO and the oxygen carrier was being conduc—
ted in a tube type furnace steam was introduced into the furnace. It has been found that the carbon deposition on
the surface of the Cu-based oxygen carrier can be prohibited effectively. Key words: small-sized fluidized bed Cu-

based oxygen carrier reaction characteristics carbon deposition characteristics

( DME) = Experimental Study of a Natural Gas Burner Burning Dim-
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ethyl Ether Instead of Natural Gas MIAO Shan-shan LU Xiaofeng WANG Quan-hai KANG Yin-hu
HONG Yong DONG Ya-chao ( Education Ministry Key Laboratory on Low Grade Energy Utilization Technologies

and Systems Chongqing University Chongqging China Post Code: 400030) // Journal of Engineering for Thermal
Energy & Power. —2014 29(1). -92 ~96

On a clean gas combustion test platform an experimental study of the combustion characteristics of dimethyl ether
burned in a natural gas burner was conducted. Through measuring the temperature field and emission parameters of
flue gases in the furnace the authors found that the temperature at the center of the furnace varies with the excess
air ratio and hits its maximum value when a =1.3. Furthermore the safety and feasibility of dimethyl ether burned
in a common gas burner were also studied and the cost-effectiveness of burning dimethyl ether diesel oil and natural
gas in a gas-fired industrial boiler were contrasted and analyzed. It has been found that compared with diesel oil and
liquefied natural gas etc. traditional fuels dimethyl ether is characterized by its excellent combustion performance
and emissions characteristics besides its relatively good economic indexes. Compared with natural gas and diesel

dimethyl ether has a better combustion performance more complete combustion higher thermal efficiency and ener—
gy utilization rate. The heating value of dimethyl ether is 70% that of diesel while the price of former is 1/2 that of
the latter. Compared with natural gas dimethyl ether has an identical leading edge. Key words: dimethyl ether

natural gas burner temperature field excess air ratio combustion performance

= Numerical Analysis of the Heat Loss of a Disk Type Solar En-
ergy Light-heat Conversion Unit CHANG Teng-fei PENG You-duo LIU Fan-mao ( College of Electro—
mechanical Engineering Hunan University of Science and Technology Xiangtan China Post Code: 411201)
WANG Min-hui ( Solar Energy Cause Department Xiangdian Group Xiangtan China Post Code: 411101) // Jour-
nal of Engineering for Thermal Energy & Power. —-2014 29(1). -97 ~102

With a disk type solar energy light-heat conversion unit serving as an example on the basis of the dimensional er-
ror geometric structure and parameters of the heat collector relating to operating conditions established was a math—
ematical model for the heat losses and thermal efficiency of the above-mentioned unit and conducted was a qualita—
tive analysis and quantitative calculation of the unit. It has been found that among various heat losses the optical
loss Qopt of the light collector the re—radiation heat loss Qrad and the reflective heat loss Qref of the heat absorber
occupies a relatively big percentage of the total heat loss especially the optical loss Qopt amounting to 58.27% .
The optical error & of the heat collector and the diameter of the opening for collecting light rays are regarded as the
key factors influencing the heat loss and thermal efficiency of the unit. To lower the optical error § and reduce the
opening of the heat collector for collecting light rays can effectively lower the heat loss of the unit and enhance its
thermal efficiency. Key words: solar energy light-heat conversion unit heat loss qualitative analysis

numerical calculation



