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Tab. 1 Table of horizontal factors ;
o 3
A B C D E
Dy/mm by mm B, /(°) 7 L/mm 3
1 220 40 14 4 40 Tab. 3 Test results
2 210 35 18 2 50
Q/m* +h™! H/m n/% P/kW
2 1 51.2 8.41 39.75 2.965
Tab. 2 Table of orthogonal design versions
2 38.7 5.53 33.14 1.728
A B ¢ b £ 3 39.5 10.05 41.13 2.635
! 220 40 14 4 40 4 41.5 5.23 30.00 1.955
2 220 40 14 2 50 5 51.3 8.62 41.95 2.885
3 220 35 18 4 40 6 42.3 5.52 34.62 1.860
4 220 33 18 2 50 7 37.5 6.95 38.65 1.865
5 210 40 18 4 50 8 36.8 4.82 33.12 1.310
6 210 40 18 2 40
7 210 35 14 4 50 4
8 210 35 14 2 40
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Tab. 4 Table showing an analysis of the flow rate D, =220 mm.b, =40 mm.g, =14°.Z =4.L =40 mm.
and head at the highest efficiency point
I 46
A(D,) B( b,) C(B,) D( Z2) E(L) - ;/ -
‘g 4.2 — ;_, /,/ _
K 170.9 183.5 164.2 179.5 169.8 & /
1 it 38 D, ,’bz. ,‘-Sz .Z. .L.
K,  167.9 155.3 174.6 159.3 169 = 210 220 35 40 14 18 2 4 40 50
- 9
Q K, 42.73 45.88 41.05 44.88 42.45 E /
_ E 7 __,.—/’ — ._‘/’ / e
K, 41.98 38.83 43.65 39.83 42.25 % D, b, ﬂ, ,/Z L
5 2 .
R 3 27.2 10.4 20.2 0.8 210 220 35 40 14 18 2 4 40 50
K, 29.22 28.08 25.71 34.03 28.8 < 45y P
K, 25.91 27.05 29.42 21.1 26.33 S T / T
i ot D, b, B, 'z L
H g 7.31 7.02 6.43 8.51 7.2 ® 3 '
71 210 220 35 40 14 18 2 4 40 50
K, 6.48 6.76 7.36 5.23 6.58 1.0
R 3.31 1.03 3.71 12.93 2.47 E . ) /
[=w 23 - Pl - A
M - ] ~ yi T
Rigl 2. B, #s /2, L
5 210 220 35 40 14 18 2 4 40 50
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Fig. 3 Chart showing the relationship of
AB C.D.E. various factors and indexes
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Tab. 6 Sequence table of the influence of
5 various factors on the performance
Tab. 5 Table showing an analysis of the efficiency
N
and shaft power at the highest efficiency point
.. . Q/m® +h~! b, A B D, L
Best efficiency point
H/m Z B D, L by
A(D,) B(b,) C(B,) D(Z) E(L)
n/% A b, L D, B>
K 144.0 149.5 144.7 161.5 148.6
! P/KW Z by B D, L
K, 148.3 142.9 147.7 130.9 143.7
n [_{] 36.0 37.37 36.17 40.37 37.16 4.2
K, 37.1 35.73 36.93 32.72 35.94 1 5 2 5
R 4.3 6.6 3.0 30.6 4.9 4 1 5 o
K, 9.28 9.44 7.87 10.35 8.77 : 1
K, 7.9 7.77 9.34 6.85 8.43 3 1 3
P ,}] 2.32 2.36 1.97 2.59 2.19 !
, 5 1
K, 1.98 1.94 2.33 1.71 2.11
1 o
R 1.36 1.67 1.47 3.5 0.34
1 5 o
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pH = Influence of the pH Value on the Calcium Carbonate Fouling
Characteristics of the Brass-made Heat Exchange Surfaces /SHI Xue-Hei ZHANG Hua SHENG Jian
ZHAO Ping ( College of Energy Source and Power Engineering Shanghai University of Science and Technology
Shanghai China Post Code: 200093) //Journal of Engineering for Thermal Energy & Power. — 2012 27(5). -

586 ~590

Besides the factors such as the heat flux density fluid temperature heat exchange surface temperature and flow
speed which influence the fouling characteristics of the main constituent of the foul on the heat exchange surface the
pH value of the solution also plays an important role. In the 0.5 mmol/l CaCO; solution at 35 “C studied were the
growth characteristics of CaCO; on the brass-made surfaces through adopting the static reaction method. Through a—
dopting the weighing method the foul weights at various times were acquired and the microscopic morphology of the
foul at various times was obtained by using a scanning electronic microscope with the influence of the pH value on
the CaCOj; foul being also obtained: In water quality the higher the pH value the quicker the foul growth and the
shorter the fouling induction period. The surface foul coverage rate of brass when pH value is 11 will be greater than
that of brass when pH value is 10. In the crystal morphology the proportion of aragonite will lower by a great margin
when pH value is 11 and the calcite will dominate however when pH value is 10 the aragonite will dominate. Key

words: calcium carbonate foul pH value coupon test foul weight microscopic morphology of foul

= Optimized Design of the Impeller of a Non-overload Vor-—
tex Pump Based on the Orthogonal Design Method /OU Ming—=iong LIN Peng WANG Xiudi SU Bao-
wen( Research Center for Fluid Machinery Engineering Technology Jiangsu University Zhenjiang China Post

Code: 212013) //Journal of Engineering for Thermal Energy & Power. —2012 27(5) . -=591 ~595

By choosing five factors namely impeller outer diameter impeller outlet width blade outlet installation angle num-—
ber of blades and bladeless cavity width and 2 levels for each factor formulated was a Lg(2’) orthogonal test
scheme and explored was the law of the geometrical parameters influencing the efficiency head and shaft power. The
basic parameters of the vortex pump were as follows: Q =50 m’/h H =8 m and n =1 470 r/min. For each combina—
tion in the orthogonal design the performance was predicted by using the fluid dynamics software Fluent. The opti—
mum schemes for each performance were identified by analyzing the chart for contrasting the performance curves.

According to the ranges the results were analyzed and compared with a group of the combinations of optimum pa—
rameters being obtained. In the light of the simulation results the model pump was designed and a test was per—

formed. The test results are basically in agreement with the numerical simulation results verifying that the numerical
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calculation method in question is effective and reliable. The test results show that the model pump can meet the de—
sign requirements keeping a relatively high efficiency and a relatively wide high efficiency zone at the same time of
realizing an operation without any overload. The test results can offer useful reference for further studying the hydro—
dynamic performance of a non-overload vortex pump and optimizing the design methods. Key words: vortex pump

non-everload orthogonal design numerical simulation

= Experimental Study of the Apparent Heat Staged Recovery of a Sinter
Mine /ZHAO Bin WEN Zhi-hai ZHONG Xiao-hui HAN Xi-giang ( Hebei Provincial Key Laboratory on
Modern Metallurgical Technology Hebei United University Tangshan China Post Code: 063009) //Journal of Engi—

neering for Thermal Energy & Power. —2012 27(5) . -=596 ~599

Based on the waste heat energy stepped utilization theory set up was a test stand for recovering in stages the appar—
ent heat of a sinter mine. Under the condition that the initial temperature of a sinter mine is identical the exergy and
heat recovery rates of the nine groups of orthogonal test operating conditions were compared. The test results show
that under the operating condition of which the particle diameter is 10 — 16 mm the material layer thickness is
1 200 mm the cooling air quantity is 748 m’ /h and the air temperature at the inlet is 70 °C both exergy and heat
recovery rate are relatively high reaching 49.0% and 88. 1% respectively. The average heat recovery rate of a pow—
er and absorption type heat pump-based staged recovery system hits 84. 6% and the average exergy recovery rate
reaches 47.6% averagely 10.7 percentage points higher than the heat recovery rate of a single stage power recovery
system and averagely 2.3 percentage points higher than the exergy recovery rate of the single stage power recovery
system. Key words: sintering and cooling machine medium and low temperature waste heat absorption type heat

pump staged recovery orthogonal test

= Numerical Simulation of the Aerodynamic Performance of
the Blades of a Wind Turbine Based on the Blade-tip Losses WANG Xu-dong WANG Li-cun CHEN
Bin ( Education Ministry Engineering Research Centre for Waste Oil Resource Technology and Equipment
Chongqing Technology and Business University Chongqing China Post Code: 400067) JIANG Ren-ke ( Guangxi
Liugong Machinery Co. Ltd. Liuzhou China Post Code: 545007) //Journal of Engineering for Thermal Energy &

Power. —2012 27(5) . —600 ~603

In the light of the influence of the blade tip losses on the load and output power of a wind turbine contrasted and



