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Fig. 1 The system diagram of the RQL combustor mixing characteristic experimental system
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Fig. 2 The test section of visualizable RQL combustor
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Fig. 6 The time-averaged concentration of acetone

concentration for main velocity V,; =10 m/s

in dilution zone( with swirl)
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Fig. 7 The time-averaged concentration of acetone

concentration for jet velocity V, =2 m/s

in dilution zone( with swirl)
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Fig. 8 The time-averaged concentration of acetone

concentration for main velocity Vy =10 m/s

in dilution zone( without swirl)
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Fig. 9 The time-averaged concentration of acetone

concentration for jet velocity V, =2 m/s

in dilution zone( without swirl)

(Vy =10 m/s)

(Vy,=2 ml/s)
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Fig. 12 Comparison of mixing uniformity

for all working conditions
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section tested were 43 and 76 kW /m” respectively the dryness of the refrigerant ranged from 0. 1 t0 0.7 the satura—
tion temperature of the refrigerant in the section tested was in a range from 15 °C to 26 °C and the dryness of the re—
frigerant at the inlet of the section tested fell in a range from 0 to 0. 65. Under the condition of the dryness being
kept identical a comparison was made of the heat exchange coefficient of the refrigerant obtained when it had not
been preheated before entering into the section tested with that obtained when it had been preheated before entering
into the section tested. It has been found that to preheat the refrigerant before it enters into the section tested can
make its heat exchange coefficient produce a deviation of which the average value can reach 14.2%. In the range
tested with an increase of the dryness of the refrigerant at the inlet of the section tested and inside the section men—
tioned above the deviation of the heat exchange coefficient arisen from the preheating will go down step by step.

Key words: preheating R290 micro channel boiling heat exchange coefficient dryness

RQL = Study of the Mixing and Dilution Characteristics of a RQL
( Rich-quenchdean) Combustor in Its Quenching Zone in an Aeroengine JI Yong-hin YUAN Yong-—
wen GE Bing ZANG Shu-sheng ( College of Mechanical and Power Engineering Shanghai Jiaotong University
Shanghai China Post Code: 200240) //Journal of Engineering for Thermal Energy & Power. —2016 31( 1) . —48

-53

Under the operating condition of a sectorshaped section in a RQL model combustor being in a combination of vari-
ous main stream air speeds and quenching jet flow air speeds with acetone serving as the fluorescence particles a
PLIF ( plane laser-induced fluorescence) visualization experimental study was performed of the acetone concentra—
tion field in the cold-state quenching zone and the distribution of the acetone concentration in the centerline cross
section of a quenching hole was obtained. The law governing the influence of the main stream and quenching jet flow
air speed on the mixing and dilution characteristics i. e. relative penetration depth and the mixing and dilution non—
uniformity was observed and a contrast analysis was performed of the following two circumstances i. e. the main
stream having and having no swirling flows. It has been found that the results measured by using the PLIF technolo—
gy can be used to apparently compare the mixing and dilution characteristics under various operating conditions.

When a swirling flow is present in the main stream to increase the quenching jet flow air speed can increase the rel-
ative penetration depth and quickly enhance the mixing and dilution uniformity however after the quenching jet
flow air speed has reached a certain value the mixing and dilution uniformity in the quenching zone will increase

slowly or even remain unchanged. To increase the air speed of the main stream will decrease the relative penetration
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depth and the notably worsen the mixing and dilution uniformity. Compared with the circumstance that a swirling
flow is present in the main stream when no swirling flows are present in the main stream the relative penetration
depth will become smaller and the mixing and dilution uniformity will become worse thus the mixing and dilution
effectiveness will be not good. Key words: RQL ( rich-quenchdean) combustor PLIF ( plane laser-induced fluores—

cence) testing laser visualization relative penetration depth mixing and dilution uniformity

= Numerical Simulation of the Flow Field Inside
a Polyline Type Three-channel Demister and Analysis of Its Demisting Efficiency HONG Wen-peng
DENG Guang-qiang LEI Jian—qi ( College of Energy Source and Power Engineering Northeast University of Electric
Power Jilin China Post Code: 132012) //Journal of Engineering for Thermal Energy & Power. —2016 31(1).

-54 -58

The CFD ( computational fluid dynamics) software was used to conduct a numerical simulation of the flow field in—
side a polyline type three-channel demister. According to the flow characteristics of the flow field inside the demis—
ter the Reynolds time-averaged equation-based RNGk — w turbulent flow model was used for the gas phase and the
Eulerd.agrange method-based DPM ( discrete phase model) model was used for the liquid phase. It has been found
that the demisting efficiency of a demister is influenced by the plate type of itself gas flow speed and liquid drop di-
ameter. To increase the interval between any two plates will decrease the demisting efficiency. To increase the liquid
drop diameter and the gas flow speed will invariably increase the demisting efficiency. The demisting efficiency of a
polyline type three-channel demister is generally higher than that of a two-channel one. When the gas flow speed is
less than 2 m/s or greater than 5 m/s the difference between the demisting efficiencies of both types of demister is
not notable. When the gas flow speed is greater than 2 m/s or less than 5 m/s a polyline type three-channel demis—
ter enjoys a conspicuous leading edge. Key words: numerical simulation two-phase flow demister demisting effi—

ciency

= Study of the Flow Rate Distribution and Wall Tem—
perature Characteristics of the Spirally—coiled Tube Water Wall in a Supercritical Boiler WANG
Weishu SHANGGUAN Shan-shan XU Wei-hui ( Energy Source Engineering Research Center North China Uni-

versity of Water Conservation and Hydropower Zhengzhou China Post Code: 450011) GUO Hui—un ( Shanghai



