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Tab. 1 List of measurement devices with measurement accuracies
WZK - 11 A10 ~30 V:0 ~250 1
LZB -25 2.5~25m’/h 1.5
LZB -4 0.016 ~0.16 m* /h 4
0~1 MPa 0.4
YM3 800 ~1 050 hPa © 43 hPa
FA2104 100 d ~210 g(d =1/10 000 g) 1/10 000 g
WRNK - 392 0 ~900 °C CAt£2.5C

0,:0 ~ =25% (0 ~357 140 mg/m?)

EUROTRON GreenLine MK2

80,:107% ~2x1073(0 ~5 714 mg/m®)

(X(mg/m®) =M* C(10°%) /22.4
M )
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Tab.2  Comparison of 20 carbon steel relative erosion

rates in the air — flow with and without SO,

/C 250 300 350 400 450

Al o, I AT 1.67 1.53  2.03 1.72 1.30

L] 56 L]
2 S0,
2 350 °C
2.1
S0, S0,
: S0,
Alg,, = =0.019 2 +0.000 5¢ - 1.9 x 10 % SO,
+2.2x107°%¢ o
"R*=0.952 6
375 C; 2 o
S0, o
. 339 C '
375 C S0, 375 C
o 36 C.
1
° 0.03
0.03 -
L, 0.02f
[ £
0.02} \‘\‘\\_.// @ J
£
1 H0.01) . —
‘Eé% 0.01 2 P
£ oo * KW HTESO,
z 0 1 1 1
150 250 350 450 550
0 1 1 1 fﬂfg/oc
150 250 350 450 550
T BE/C 320 S0,
2 20 S0, 50,

Fig. 3 Comparison of 20 carbon steel erosion
resistance performance in the airflow with

and without SO,

11~12

S0, V,0, Fe,0,
0, SO, SO,
. SO,
200 C

8% 99% SO,



0570

o 10%
46.65 C .
( 210 C)
H,S0,
0~5x%x10"°

79

H, S0,
0,.S0,

FeS + Fe, 0,

( FeS)

2.5~4.0

12~16
o

S0,
20

(1) 250 ~450 C S0,
20 .

: 375 C

36 C.

.20

J. .2001 21(6) :90 -93.
ZHAO Xian-ping SUN Jianwong ZOU Hui—ong. An experimental
study on the hot flying-ash erosion of 20 carbon steel J . Proceed—
ings of the CSEE 2001 21(6) :90 -93.

. 12CrlMov

J. 2000 15(5) :502 -505.
ZHAO Xian-ping SUN Jian-rong. Experimental study of the wear
and erosion of 12CrlMoV alloy steel caused by hot flying-ash
sweep J . Joumal of Engineering and Power 2000 15( 5): 502
-505.

I .2005 25(21) :117 —120.
ZHAO Xian-ping SUN Jian-rong. An experimental study on the
hot flying-ash erosion of steel used in boilers of power station J .
Proceedings of the CSEE 2005 25(21) : 117 - 120.
Rikard Norling Anna Nafari. Anders Nylund. Erosion-corrosion of
Fe-and-Ni-based tubes and coatings in a fluidized bed test rig dur—
ing exposure to HCl and SO2 containing atmospheres J . Wear

2005 258(7 -8) :1379 - 1383.

2007.
RONG Luan-en YUAN ZhenHu LIU Zhi-min et al. Theory of

power plant boiler M . Beijing: China Electric Power Press 2007.



0580

2016

10

NiCr

.2012 32(20) : 120 —124.

LI Tai§iang LI Wei LI Yong et al. Performance of HVOF NiCr
cermets coating against high temperature sulfur corrosion and ero—
sion J . Proceedings of the CSEE 2012 32(20) : 120 - 124.

M . : 1994.
CEN Ke-a FAN Jian+ven CHI Zuo-he et al. Prevention theory
and calculation of ash accumulation slagging erosion and corrosion
of boiler and heat exchanger M . Beijing: Science Press 1994.

M .
2003.

JIANG Xiaoxia LI Shizhuo LI Shu. Corrosive wear of metals

M . Beijing: Chemical Industry Press. 2003.

2009.
ZHANG Lei LIAN Gen-kuan. Analysis and management of power

plant boiler four pipe leak M . China WaterPower Press 2009.

(1) — I
2000 16(1):1-7.

ZHAO Xian-ping SUN Jian-ong YANG Ping et al. Develop—
ment of test installation for hot-state flying-ash erosion( II) ——
the measurement and computation error for the test system and
the tests of system stability and repeatability 2000 16( 1) : 1
-7.

. DG1025

I . . 2003 23
(11) 1211 -214.

12

13

15

YANG Hou-un LI Zheng-gang LI Chao-zhi et al. Analysis on
causes of high-temperature corrosion and the measures for it’ s
protection J . Proceedings of the CSEE 2003 23 ( 11): 211

-214.

I 2007 22(3) :292 —296.
GAO Quan ZHANG Jun—yin QIU Ji-hua et al. A study of high—
temperature corrosion characteristics of coalfired utility boilers

J . Joumal of Engineering and Power 2007 22( 3) :292 -296.

J. 2012 25(5) :43 -48.
XIAO Yu-ting JIA Man XU Li et al. The analytic method of sul-
fur trioxide and sulfuric acid mist in flue gas J . Environmental

Science and Technology 2012 25(5) :43 -48.

J. 2004 16(6) :385 —387.
YANG Bo TIAN Song-bai ZHAO Shanin. Study of corrosivity of
different sulfur compounds of crude oil J . Corrosion Science and
Protection Technology 2004 16( 6) : 385 —387.

M .
2002.

LIU Xiu-cheng AA Cheng-qiang. Corrosion science of metal

M . Beijing: National Defence Industry Press 2002.
Neil Birks Gerald H. Meier Frederick S. Pettit.

M . . : 2010.

Birks N Meier G H Pettit F S. Introduction to the high-empera—
ture oxidation of metals M . Xin Li Wang Wen Translation. Bei—

jing: Higher Education Press 2010.



6 -« 123 -

chanical Engineering Shanghai University of Electric Power Shanghai China Post Code: 200090) CHEN Chao-
jie WEI Jia-jia ( School of Aircraft Engineering Nanchang Hangkong University Nanchang China Post Code:

330063) //Journal of Engineering for Thermal Energy & Power.. —2016 31(6) . —42 ~47

The vortex controlled diffuser ( VCD) has been expected to be widely used in the engine combustion chamber in the
future due to its high pressure recovery and low pressure loss. To obtain satisfactory vortex controlled diffuser per—
formance numerical simulations of flow in different structures were performed with finite rate model and suction slot
bleed condition. Comparison was made between VCD and normal expansion structure without suction slot. It is re—
vealed that this structure with suction slot canreduce the length of the recirculation zone in combustion chamber ex—
pand the combustion area make the distribution of the outlet temperature along the radial direction more uniform

and improve the combustion efficiency greatly. Key words: vortex controlled diffuser numerical simulation combus—

tion performance

= A Differential Evolution Algorithm with En-
hanced Local Search for Heat Exchanger Network Synthesis DUAN Huan-huan CUI Guo-min PENG
Fu-yu CHEN-Shang ( Research Institute of New Energy Science and Technology University of Shanghai for Science
and Technology Shanghai China Post Code: 200093) //Journal of Engineering for Thermal Energy & Power. .
-2016 31(6). —48 ~53

An improvement strategyfor differential evolution algorithm considering capabilities of local and global searches for
heat exchanger network synthesis was proposed to avoid the problems of weak search ability and premature conver—
gence. The mechanism of premature convergence for differential evolution algorithm was analyzed and a local en—
hancement factor based on dynamic updating was introduced into the numerical model to improve local search preci—
sion. Furthermore global search capability was also enhanced by the break mechanism. For the noninear and non—
convex characteristics of the heat exchanger networks this improved model now has the capabilities of local and
global searches with great accuracy. Simulation cases indicate that the precision efficiency and diversity of the dif—
ferential evolution algorithm have been improved and better solutions can be obtained compared to literature. Key

words: differential evolution algorithm local search dynamic updating heat exchanger network

SO, 20 = Experimental Study on the Effect of Air-flow Con-
taining SO, on Fly-ash Erosion of 20 Carbon Steel ZHAO Xian-ping ZHU Chong-wu YE Guidin PAN

Wei-guo( College of Energy and Mechanical Engineering Shanghai University of Electric Power Shanghai China
Post Code: 200090) //Journal of Engineering for Thermal Energy & Power. . —2016 31(6) . —54 ~58
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This study investigated the effect of the corrosive SO, in gas flue on erosion wear of 20 carbon steel which is widely
used in rear heat recovery surfaces in coalfired boilers. The hot-state experimental study of fly-ash erosion of 20
carbon steel was carried out in the atmosphere containing corrosive gas SO, at a temperature range of 250 °C ~
450 °C. The results show the relative erosion wear of 20 carbon steel in the atmosphere containing corrosive gas SO,
is more serious than in the compressed air flow atmosphere as a result of the interrelation between wear and corro—
sion. The influence is more significant at the low-temperature section than at the high-temperature section in the
tested temperature range. The hot-state erosion characteristic of 20 carbon steel is no change; the erosion rate in—
creases first and decreases afterwards as the temperature goes up but the critical temperature is higher up to

375 °C. Key words: power station boiler fly-ash erosion 20 carbon steel corrosive wear SO,

= Energy Consumption Analysis of Thermal Power
Plant Using Low Vacuum Heating based on the Second Law of Thermodynamics GAO Xin-yong
SUN Shi-en HE Xiao-hong ZHENG Li§un ( Huadian Electric Power Research Institute Hangzhou Zhejiang Chi-
na Post Code: 310029) //Journal of Engineering for Thermal Energy & Power.. —2016 31(6) . —59 ~65

Based on the thermodynamics law and “unit consumption analysis” theory the energy Consumption analysis method
of thermal power plant using low vacuum heating is deduced. Using the method the energy consumption ofa power
plant is evaluated. The results show that the total energy consumption of thermal power plant could be ranked from
good to bad as pure condensing condition extraction steam heating condition and extraction steam and low vacuum
heating condition. The values of exergy efficiency and additional unit consumption could be ranked from good to bad
as low vacuum heating subsystem extraction steam heating subsystem and electricity production subsystem. When
thermal power plant uses low vacuum heating back pressure and terminal temperature difference of condenser have
optimum values. In the power plant example back pressure reaches the optimum when exhaust steam temperature is
65 °C and the optimum valve of terminal temperature difference is 3 “C. When power plant uses low vacuum to re—
place extraction steam heating the mount of exiraction steam has an optimum value which is 283.96 t/h in the
power plant example. So Using exiraction steam heating and low vacuum heating to reform power plant is very nec—
essary under the premise that the power plant has heat users. Key words: thermodynamics law unit consumption a—

nalysis cascade utilization of thermal energy exergy efficiency low vacuum heating

SNCR = Effects of the Flow and the Combustion Characteristics
of Circulating Fluidized Bed on SNCR Denitrification WANG Wei JIN Bao-sheng WANG Xiao-jia
ZHANG Yong ( Key Laboratory of Energy Thermal Conversion and Control of Ministry of Education School of Ener—

gy and Environment ( Southeast University) Nanjing Jiangsu China Post Code: 210096) //Journal of Engineering



