5526 B4 6 # fig zf
JOURNAL OF ENGINEERING FOR THERMAL ENERGY AND POWER

2011 4E 11 A

Vil T pis Vol. 26,No. 6

Nov. ,2011

SCE 4S5 1001 -2060( 2011) 06 —0738 - 05

ETRANREWE CREEIZSE T E

A=k, R

[ AN

(L.ARI&m Kk FES5H THEFIR, F4 F48 132012;2. bk ok I 5 50 ) T ¥I%, 4L 102206)

W OB AERTME CRGRFEE, BT A TFRA D
K EFAX GBI B S RIRADEES Wik, B Ll
RAADVKEOFT HRERBREKRSRIETHOIMAKEE.
R A T AHAEARFET. A L FQENARER SR
F Wi e R AR AR G EALE I K W B
REREW, ZFERBAILE B SRR E, B
Wi ik 95.5% ; 5 3w F AR, mlaX et a4, R A 0.022 s,
RE S LD

X BO: RIS W SR/ INBE AT AR OG AL
th B 4> 25 TH165 X kFRIRED: B
sl =

B S AE R S e b BT 7 AR R Bl 0 55 %
BE B ST AN N VA EE R oI D)
R 2 F PR Sl A e s 0032 W e i 1o H e )™
ZHITE" o /N 4 L S B A A
PR PR g SR R T 9 — Bl 72

PETH/INB AR AR T 2 M N 2 oy B E
A WAL GHAT, 7T AR ALIE 5, 5 28 )/,
GhF WA o RTINS R S —Fh R
PR/ NEE T 1, Rl 2 M/ INB AR L 3Rk
ST A, T ELIS 5 T FOE N AR LA . RIS
RIET  FRTh/ING (14722 4 3 JEE 28 /0 HE 8 /N g PR —
A7 IR TR A 0 S R (e LA B, A 16 4 R
HEBES W A R FE B O IR B BT
Hae AR WA IE -

ABIESER IR T/ INE AL R S5 5 247 0 A of:
FHY  PRIBOUT I — fE BE R AR AL £ S R 1) o, A
ARG ) AL AR 38 1o R A A Y 3
GRIE W — PR 2 W 7 3k -

1 BN BHERHERE

1.1 #{ANEERE
SR AR 240 0 S BR S T S0 5% R EE R 4% , P 3k

WA EE:2010 -09 - 13;  &iTHEF:2010 - 12 -03
BEEWA: HMAEH T HE I H (2007047)

TERUIE 38 1 /IN I R BRI 2 B B30 X R B 15 4
g, I BAT wh i BE OB AR L RS AT 0 5 HR B 15 5 DT
WiE, AT EA BT S SR AR Ao, A5t
AT LA I 30 35 AR 7 26 20, SRR R TH /N iE b (N,
Ny FCrf NV N5 Ay TR 28 T 5 28 1

BWEMEE R (i=1,2,2"MeZ") K
RTINS SRR, DL RN A AR B S, A Rh L
SAARTEANIE (N, N) 32T /IN A 78 4 o0 2 43 43
AL AN T R B, LA T

(1) 4334 5. n) (j=0,1,.Ln=0,1,
e 2T R RB RSN D, .

(2) Bill. (1) BEEG+1,2n +1) B4
EX Ok

dity K] =d, (K] = $P)d, keI -NT (1)

k=12, ’2M—(j+1)
Ao dl, Lk =55 (7, n) WIS kA REG P
[ —TRNEE 2R & [k +1 - N —(j, n) 5 505
(k+1-N) MERE

(3) HH. (2 BIEG+1,2n+1) B4
ZHON:

@f[k]zﬂwUJ—in[Hdgh[k+l—N](2)
Ko U [1 —H B 28 280

T BT

(1) REH. H(j+1,2n) ,(j+1, 2n+1)
BRRHRIL ) 15 5 018 20

&wM]=£HMJ—§UU]@gIM+Z—N}(3)

(2) B tH(j+1, 20+ 1) 1 RiHY R B
(jn) F7 AR R BRI n) 17 7T R EOA:

d, ) =t () 4 SPUd, kel =N (4)
%JM=@$JM+§PUH@MH—N]($
(3) Bt WHMRKE L, &, B .n)

EBERN: T IE(1960 ) 55, AR AR AU ) RS B8 1 2L S0



5 6 1]

JA 7, A ZE T BTN ALY B U AR 2 W i - 739 -

TR R,
RTINS E A R A 1R,
Horp P ORI GRS, U 88 as -

A1 #ITDE ARG RS EHIER

Fig. 1 Decomposition and restructuring block

diagram of the lifting wavelet algorithm
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lished. In most cases,the deviation between the value predicted by using the above-mentioned formula and the actu—
ally measured one is within in a range of +10% , indicating that the formula can be used for onine operation con—
trol and prediction of NO, emissions concentration of a boiler. Key words: supercritical boiler, wall-4ype combus—

tion system, low NO, emission, operating factor, multi-variable linear regression

AVT /K T4 7K BES T AL IR ) B F 58 = Study of the Formation Characteristics of Oxide Film
on Waterwall Tubes Under the AVT( All Volatilization Treatment) Water Condition [f],7¥ ] ZHANG Hui,
ZHU Zhiping, XING Linging, et al( College of Chemical and Biological Engineering, Changsha University of Sci—
ence and Technology, Changsha, China,Post Code: 410114) //Journal of Engineering for Thermal Energy & Pow—
er. — 2011, 26(6). -732~737

By using electrochemical, XRD, SEM/EDAX etc. testing methods, studied were the morphology and structure of
the oxide film on the waterwall tubes of a 600 MW boiler formed in the process of oxidation after 18 hours at 300 °C
under both AVT ( allwolatile treatment) ( R) and AVT ( O) water condition with the mechanism for forming such
oxide film being analyzed. The research findings can offer guidance for reducing the high temperature corrosion of
metals in actual operations. It has been found that the oxide film formed under the AVT ( R) condition can be di-
vided into two layers. The inner layer represents an inner extension layer of Fe;0,, which grows inwards by contac—
ting with the metal body and the outer layer represents a uniform and compact layer, being in black color and whol-
ly overlaid on the metal surface. However, the oxide film formed under the AVT( O) water condition can be divid—
ed into three layers, i.e. an inner layer of the oxide film ( inner extension layer of Fe,0,) , an intermediate com—
pact layer of Fe; O, ,which covers the whole surface layer of the specimen and on which oxide Fe, O, also grows as
large crystal particles, thus, an outer layer is formed. Key words: AVT ( allwolatile treatment) ( R) /( O) , wa—

terwall tube,oxide film, film formation mechanism

LT TF/ N A R B 0 FE R 5512 K7 )5 = = Method for Diagnozing the Fault of a Centrifugal Pump Based on
a Lifting Wavelet Package [Fi],7 ] ZHOU Yundong, SUN Bin ( College of Energy Source and Power Engineer—
ing, Northeast Electric Power University, Jilin, China, Post Code: 132012) , ZHAO Peng ( College of Energy
Source and Power Engineering, North China University of Electric Power, Beijing, China, Post Code: 102206) //
Journal of Engineering for Thermal Energy & Power. - 2011, 26(6). -738 ~742

To accurately diagnose the vibration fault of a centrifugal pump, presented was a method for diagnosing the vibration
fault of a centrifugal pump based on a lifting wavelet package and a relevant vector mahine. Firstly, the lifting
wavelet method was used to quickly extract the decomposition coefficient energy and time-domain statistical parame—
ters of vibration signals in various states to serve as the characteristic variables. In the light of the problem of a low
speed in diagnosis due to a low sparsity of the supporting vector machine, a relevant vector machine can be utilized
to accomplish the classification diagnosis. The research results show that the method in question can effectively di-

agnose any vibration fault of a centrifugal pump with its diagnostic rate being as high as 95.5% . Compared with
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other algorithms, the method under discussion takes a short time for testing and needs only 0. 022 seconds, thus
more suitable for on-ine diagnosis. Key words: centrifugal pump, fault diagnosis, lifting wavelet package, rele—

vant vector machine

Einstein fEHHIEHL S M A ULE ) PEBEF 5T = Study of the Performance of a Flow Guided Bubble Pump
Destined for Einstein Cycle Refrigerators [fi],7{ ] PING Ya-qin, LIU Dao-ping, CHEN Sheng—<iang, et al( Re-

frigeration Technology Research Institute, Shanghai University of Science and Technology, Shanghai, China, Post
Code: 200093) // Journal of Engineering for Thermal Energy & Power. - 2011,26(6). -743 ~746

In the light of such demerits of a bubble pump as low in efficiency and incapable of effectively utilizing low quality
unsteady heat source etc. , presented was a flow guided bubble pump with its lifting performance being experimen—
tally studied. Under a given operation condition, the influence of various heating powers and immersion ratios on
the liquid lifting quantity was also investigated. The test curves were given and compared with those of the tradition—
al bubble pumps. The test results show that when the diameter of the lifting tube is 16 mm and the immersion ratio
is 0.4, the startup power of the flow guided bubble pump can decrease by 100 W and the lifting efficiency can in—
crease by 13% , proving that flow guided bubble pumps are characterized by such remarkable features as a low star—
tup power, high efficiency and energy-saving etc. The analytic results are of major significance for enhancing the
efficiency of a bubble pump and the performance of an Einstein cycle refrigerator. Key words: flow guided bubble

pump, low quality heat source, liquid lifting quantity

RLF RO M HAE e L2 VA 7 22 5 2 809 rf 1 13 ] = Particle Colony Algorithm and Its Applica-
tion in Discriminating Parameters of a Speed Regulation System of a Generator Unit [F],7] LI Yang-hai,
WANG Kun, HUANG Shu-hong, et al( College of Energy Source and Power Engineering, Central China University
of Science and Technology, Wuhan, China, Post Code: 430074) // Journal of Engineering for Thermal Energy &
Power. - 2011, 26(6). -747 ~750

Accurate and reliable model parameters of a speed regulation system of a generator unit are most important for ana—
lyzing the stability of its electric power system. As the requirements for test conditions are relatively rigorous when
the conventional discrimination methods ( such as least square method) are used to discriminate the parameters of a
model, so it is very difficult to identify the parameters existing in a large quantity of a nonlinear link of a speed reg—
ulation system. The authors introduced a particle colony algorithm, which is now the hot research point, into the i-
dentification process of model parameters of the speed regulation system of a power generator unit. The research re—
sults show that when using the particle colony theory to discriminate model parameters, it can achieve a quick cal—
culation speed and an accurate and reliable discrimination result and solve very well the intractable technical prob—
lems in identifying parameters of a nonlinear link of a speed regulation system. In the meantime, the algorithm en—
joys a good universality and through a user definition of the model, it can be used for discriminating the parameters
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