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Fig.2 Hot-state test system diagram
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Tab. 1 Test conditions for blended combustion of CH, and N,

1 2
/m? +h! 0.25 0.50
/m® e h~! 0.30 0.30
/C 630 630
/mes! 3.15 4.57
/m® e h~! 8 8
/C 574 574
/mes™! 12.52 12.52
3.36 1.68
\ ‘
A FHTH B
.
C S T2 D
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Fig. 3 Flame image of burning a mixture

of CH, and N,
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Fig. 4 Structural drawing of the burner after
optimization
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Tab. 2 Hot-state test conditions for burning a mixture
of CH, and N, after optimization of the burner
1 2 3 4 5 6 1
(CH,) /m*sh~! 0.5 0.5 05 0.5 05 05 0.5
(N,) /m*h~! 4.1 4.1 41 41 41 41 4.1
Ic 661 658 655 659 661 665 662
fmes ! 13.84 13.80 13.75 13.81 13.84 13.90 13.86
0.8 09 1.0 1.1 12 13 1.4
( )/mPh™' 3.8 43 48 52 57 62 6.7
(N) /m*h=" 09 1.0 1.1 1.2 13 14 1.5
Ic 605 606 610 613 610 607 609
mes ! 3.55 4.01 4.48 4.87 531 5.75 6.21

660 C
610 C o

ST SEH T2
LR TH3 LE T HA4
LI T HLS LT 6

Fig. 5 Flame image of burning coal gas with a low

heating value under different excess air ratios
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Tab. 3 Hot-state test conditions for burning
Fig. 6 Changes of the temperature in the a mixture of CO and N,
centerline axis with the excess air ratio o
1 2 3 4 5 6 7
(CO) /m’+h ! 1.25 1.25 1.25 1.25 1.25 1.25 1.25
(N,) /m*eh ! 2.7 2.7 2.7 27 2.7 271 2.7
7 . /C 664 662 659 660 658 661 662
CO, 0, Imes ™! 11.93 11.90 11.86 11.87 11.85 11.89 11.90
° 02 0.8 09 1.0 1.1 1.2 1.3 1.4
0, ° ( )/mPh! 2.4 27 3.0 33 3.6 39 42
10 100 (Ny) /m*h=" 0.6 0.7 0.75 0.8 0.9 1.0 1.05
or 190
= 8t —A— ke 180 /C 608 609 609 608 607 605 607
> 8
71 - BX ) 170 >
*g 6k _._é,%ig(}fgt;t 160 ﬁ fmes™' 227 258 2.84 3.10 3.40 3.70 3.97
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Fig. 7 Changes of the flue gas concentration and g co
combustion efficiency with the excess air ratio «
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Fig. 10 Changes of the flue gas concentration and

combustion efficiency with the excess air ratio «
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Fig. 8 Flame image of burning coal gas with a low 16.31 MJ/m’. 630 °C
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= Experimental Analysis of a Variable Cross Section Tube
Bubble Pump in an Einstein Refrigeration System CHEN Yong—un LIU Dao-ping ZHAO Rong—xiang
LU Yin—zhe ( Refrigeration Technology Research Institute Shanghai University of Science and Technology Shang—
hai China Post Code: 200093) //Journal of Engineering for Thermal Energy & Power. — 2014 29(6). - 671
-675

In order to broaden the domain under investigation in bubble pumps and their application range and solve the prob—
lems concerning the low efficiency of bubble pumps and ineffective utilization of low grade energy sources etc. pro—
posed was a novel continuous converging type variable cross section tube ( the inner diameter gradually changes
from 11 mm to 8 mm) bubble pump device and experimental analysis was made of its lifting performance. With wa—
ter at a normal pressure and the temperature of 100 °C serving as the working medium the influence of various heat—
ing powers and immersing ratios on the lifting efficiency of a liquid was studied. Moreover the lifting performance of
the variable cross section tube bubble pumps was contrasted with those of straight tube bubble pumps having an in—
ner diameter of 10 mm and 9 mm. It has been found that when the heating power falls in a range from 200 to 650 W
and the immersing ratio is 0.4 the lifting efficiency of the variable cross section tube bubble pump can increase by
8.2% at the most outside indicating that the variable cross section tube bubble pump boasts a relatively high lifting
edge and the heating power is relatively low capable of fully accommodating to low grade heat sources and having
an importance significance for expanding the scope for utilizing energy sources and enhancing the performance of
Einstein refrigerating machines. Key Words: Einstein cycle bubble pump variable cross—section tube lifting effi—

ciency

= Experimental Study of the Structural Optimization of a High
Temperature Low Heating Value Coal Gas Burner LI Kun WANG Jian ZHANG Shi-hong CHEN
Han-ping ( National Key Laboratory on Coal Combustion Central China University of Science and Technology Wu-—
han China Post Code: 430074) //Journal of Engineering for Thermal Energy & Power. — 2014 29(6). - 676

- 681

A high temperature low heating value coal gas burner was improved and optimization designed and a central tube
was additionally mounted inside the low heating value coal gas tube with the converging spout on the air tube of the
original burner being changed to a diverging one and the converging spout on the coal gas tube being removed. A
contrast of the hot state test results of the burner before and after the optimization shows that the improved burner
can sustainably and stably burn the fuel prepared by CH, and N, with its heating value being 3.9 MJ/Nm’ and the

heating value of the fuel prepared by CO and N, being 4.0 MJ/Nm® of which the preheating temperatures of the low
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heating value coal gases are all 660 °C. The flame is stable and cannot be blown off. However the prototype burner
can only burn the low heating value coal gases with their heating values being greater than 16.31 MJ/Nm’ and the
preheating temperature being 660 °C. Furthermore the flame is unstable and serious flame-out phenomena occur at
the root of the flame. Key Words: burner high temperature low heating value coal gas preheating temperature

flame characteristics

= Experimental Study of a Hydrocyclone in Separating Gypsum Slur-—
ry ZHANG Xian-chen WANG Hai-quan LU Xiao-feng ( National Key Laboratory on Low Grade Energy
Source Utilization Technology and Systems Chongqing University Chongqing China Post Code: 400030) ZHENG
Xian-guo ( Hangzhou Yunzhong Electric Power Science and Technology Co. Ltd. Hangzhou China Post Code:

310000) //Journal of Engineering for Thermal Energy & Power. —2014 29(6) . —682 - 687

In the light of such problems as the underflow concentration being excessively low in engineering applications of
gypsum hydrocyclones and the classification precision being poor from the angle of optimizing the flow division rati—
o separation efficiency underflow concentration and classification precision explored were the methods for enhan—
cing the separation performance of a gypsum hydrocyclone. Through an experimental study the law governing the in—
fluence of the structural parameters operation parameters and physical parameters of the hydrocyclone on its separa—
tion performance was identified. It has been found that under the precondition of guaranteeing the underflow concen—
tration being not lower than 50% when the concentration at the inlet is 16% the underflow tube diameter at which
optimum separation performance can be obtained is 23 mm and at such a time the flow division ratio is not less than
0.16 and the classification precision is the highest. Key Words: hydrocyclone gypsum slurry classification preci-

sion separation performance

Y = Numerical Simulation of the Flow Characteristics Inside a
Large Flow Rate Y Type Nozzle CHEN PengHei FEI Jun LI LongHdei YANG Wei-dong ( Xian Space—
flight Power Research Institute Xian China Post Code: 710100) //Journal of Engineering for Thermal Energy &
Power. —2014 29(6) . —688 — 692

By using the methods proposed in the CFD numerically simulated were the flow characteristics inside a large flow
rate standard Y type nozzle emulated and calculated were the flow characteristics inside the nozzle and studied was
the influence of the change in the air consumption rate on the flow state at the outlet of the nozzle. The calculation
results show that when the air consumption rate is relatively small the flow at the outlet of the nozzle displays the

annular flow characteristics. When the air consumption rate is relatively big the flow at the outlet of the nozzle ex—



