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Abstract

In order to study complex dynamical behaviours behavior exhibited by the hyperjerk circuit system
with nonlinear components, the complex oscillation behavior of the system is analyzed using nonlin-
ear dynamics theory and methods. Firstly, the influence of the value of the physical parameters on
the complex behavior of the system in the circuit system is analyzed, and there are different bifurca-
tion phenomena for the system produced by the physical parameter values. The change of system
periodicity is steadily decreasing as the physical parameters increase gradually. Secondly, the com-
plex dynamical behaviours of the system are also sensitive to the values of the initial conditions.
However, the system produces an asymmetric mixed mode bursting oscillation phenomenon which
is the coexistence of periodic and chaotic phenomena under the dynamic regulation of different ini-
tial values and physical parameters. Meanwhile, a very rare phenomenon named bubbles of bifurca-
tion is also found. Finally, an offset position constant is added to control the signal of the system. The
numerical results indicate that the offsetting control constant value does not change the global dy-
namics behavior of the system, and the overall phase value of the corresponding position signal is
only affected.
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Figure 1. Time evolution of the variable X under different control parameter values
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Figure 5. Bifurcation diagram of the state variable X under different initial conditions
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Figure 7. Bifurcation diagram of the state variable X under different parameter values
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Figure 8. Phase portrait and time evolution of the variable X under the boosting controller m
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Abstract

In order to reveal the comprehensive performance characteristics of high and medium parameter
heating in large ultra supercritical units, this paper selects a 1000 MW once reheat ultra supercriti-
cal unit as the analysis object, constructs a high-precision thermal system simulation model, and
analyzes the comprehensive heating performance under different unit parameters. The simulation
results show that, under the premise of certain parameters in large ultra supercritical units, in-
creasing the effective temperature of the main steam and the effective temperature of the reheated
steam can improve the thermal applicability of the system. The benefits caused by increasing the
effective temperature of the main steam are higher than those caused by changes in the effective
temperature of the reheated steam. Increasing the main steam pressure is more conducive to re-
ducing the energy and coal consumption of the unit.

Keywords

Large Scale Heating Units, 1000 MW, High and Medium Parameter Heating, Thermal System
Simulation
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1. 5|

M, AR CBRPR, BRI RN, BT IEERE R, K LA AEBUR K Z T R R
MIGE 2L, KAEE. M8 KRHR. S8CEREEH RN K LA R R . SRl I R AR
FEFRIE B Pk ARTE B . ROE A AR £ L E R AR SR & 2R RS HEER, HiFER
FEBIN AR AR R HEE R R AR IR 2. B, KITRBATLIREIR . IRET A U i
G HMLALR KB .

HAT, BN Z F38 % KU EI R TR KRG JERE . S8R L RS Ak ek
T T — KRBT . Lauer 25 A [L]XF 48 [ DU R A [ A SR i | TR IF 0 B Ak 78, 800 1 kb Bk 3K
T AR TF T B A LU A1 R 7 R BRI S i R 2K, 225 EBSION 47 BL44% B FH B4 2 37 4 EURE AL PR, 45t
BT A P IBELRAZLE T3 T 08 A 84T AR LR G /K 1 v i = ot SR B [2] LASE ] P 47 1000 MW
I i — VK F A B A HLZE R S i S FH %2451, il ] EBSILON Professional it % s HLALEFF 7 E, $85H
T ZIREHE XN R R RIS S TR, HEEEHA RSB ZRA HASEPAXT . SRS A[3]
L PR R Th RE AL N AR TR S, 7E EASYS 5 BN T G ROL T KR B A AL A 25 32 A A 1
(07 B Re R, AT 15 & WL SE I B A RPE R 3, RE 7 B WLLEIBRAS S B ARFAE . 35
4115 APROS & 2 Bk 78 32 il I I A REAE, XA 2 AR e ML U8 1T, 48 H A
[l 328 50 Ak B 75 A 20 FL ST A FORR R . Simon Hogg S%[5]70 ATt 7T 1 5 B 2 M iR A LI i 250 58 3%
Wit 5 S BE RE 7T M 1 4 B EEPORIER 43 VR e % WL P B T RE LU B O 1 S M, A BT A 7 i
248 UL A I 8 AL 2A7 EE 51 90% A I LA b | 4 o 138 VA IR 1) ¥ 6 LU 481 4300 T30 40 e iR
I HANH T AT FE B R A A P 2k . P28 [6] AP ] TG 1 1 42 2 4 R R VORI 5 1000
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MW IREE B ALY B FRXT R, 2 BTk FEe S A1 A K3 I — U T P R e A 58 38 Pl A B A T H T
FEAEM . BbAh, [ T FUIE XS #2484 RE B #A i RO T J AR SRt 7 [ 7]-[10]

ASCHELIE 1000 MW — RGBT IR UL N 0 Mt 5, B T-30) R G051, JT e 7R K
WL RS B ER S VERERT T

2. RKEIKEHUERRARGHRNEA

AN G 1000 MW BRIt — IR FERMLLEL . VREEHL NG ZRIEIRAE L) A 7 I T/ N1000-
25/600/600 BAIG S — X A1 FERAAEEE . PUSRT. DUHEYR. Sfh. B8RV, KEVARE T 2 &
50% % MBI KIE, 16 0% RMAHEE, HKEHRRGH 3 GREMAE. 1 HRAR. 46
R INPAARAL s BRI e JRIER A PR 5TAE A 7] A2 7 1) HG-2980/26.15-YM2 BRI 7 i E]— ik
P ABRIBITERY: KAV RIEBALE R 5TE A & 47 1) QFSN-1000-2 UK - & - ZAEIFA
JiltE R L. EERIFSHW IR 1R,

Table 1. Rated parameters of the 2000 MW unit
= 1. 1000 MW HLHEIES

24 A FAAT
BiE T 1000 MW
e ek 3000 r/min
AR 25 MPa
B 600 °C
PR 600 °C

HUE #E 3030 t/h
HES 49 kPa

SHLAHRRIAR G S 8 i<, B 3 S MM/ B e 4 BRSNS B A 1 2%
R as s, HESHRA L 2 Prs.

Table 2. Extraction steam parameters
2. HREH

EilibnE1 <L 1/MPa IR/ C
1 11.289 435.3
2 4.883 358.5
3 1.788 440.4
4 0.856 338.8
5 0.256 198.2
6 0.154 148.2
7 0.056 84.3
8 0.023 62.7
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XN R GEHEA TONT, RGNS RGBS, I RGN ORI S R e hg— ok
ATeft, @R KA R G0 B, WA 1R,

= 1009.079 MW

Figure 1. Simulation model of unit Ebsilon of thermal system
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PUORBEAG . — 5T, $RTt 3 2895 SO B o] DA AR AR R G HE A BB, 3R ML T AE 0% LUk
S SERRAERFELLG] . RS, T ZRVR I R0 B R TE AN A 2 T 6 225 bR SR LA 4 FH S
ARARESR, FEREE A IR, 28V R0 (1 508 236 2 26 B JERE LU A1) 5 802 8 In K4 F g2
Ma, BRI T 2 280 R0 TR A B T R A WLALAE R Ay Hod@ I 1 3 7

F VRSN R 5 S R AERFE L] 0 4 F s e 23 A AR T 28, R 1 3 B« FEAN R 3 T
S FRUEEFE LG 1 203 R TR IR 25 miam . X2l T, EZVRE I 0K A% & e fdk
PRI, 3 R L N A R IR . B2V R ST KIE 25 5 5 BUR R FTHEAA RORE G, 7R
EIRINK, & IRE L TAE R IR, 21 2 % bR EFE LU G K .
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FZIRE SIS AR AR LU A BIK R, T DR e s B oL T, s R 2R E T EA R
FHUARZ G .

PSRV BURE X I RG S H e R LB E R e e 2k, W FE 4 fos. A
A, FRRE — XA SURE K, RASHARMEFELLENE D FEK. X2 T R ave e
A RO R3S RS RS HER TG, AVRE L CAE R, 3E 1T 5 SUhn e AT LU BRI
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Figure 2. Effect of main steam temperature on standard coal consumption rate under different working
conditions
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Figure 3. Effect of main steam pressure on standard coal consumption rate under different
working conditions
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Figure 4. Effect of reheat steam temperature on standard coal consumption rate under different work-

ing conditions
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Abstract

In order to reveal the heat transfer performance of steam water in furnace tubes under ultra-low
load, this paper takes the heat transfer characteristics of supercritical water in smooth tubes as the
research object, uses the SST k-w model to describe turbulent flow, and simulates the heat transfer
law of supercritical water flow under different operating conditions. The results show that in the
high specific heat region of supercritical water, due to the significant increase in the specific heat
capacity at constant pressure and the slight increase in thermal conductivity, the temperature change
of supercritical water itself becomes slower, resulting in an increase in heat transfer coefficient; but
when the fluid temperature exceeds the quasi-critical temperature and gradually moves away, the
physical properties such as the constant pressure specific heat capacity and thermal conductivity
of the fluid will begin to decrease significantly, the heat transfer performance will begin to weaken,
and the heat transfer coefficient will decrease.

Keywords

Thermal Power Units, Ultra-Low Load, Chamber of a Stove or Furnace, Steam Water Heat
Exchange, Simulation
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Figure 4. Comparison of heat transfer under different inlet temperatures (the red solid line in the left figure represents
the average wall temperature Tiw,ave inside the tube, and the black solid line represents the local fluid temperature Tb)
4. AEANOREBER THRAIERI L (EME PO EELLEAENFIER Twae, BESILLEAREFI
mE Th)

M4 ATRABH A, FESUAROE BRI FUR L 20T, BEE N LR BRI, YRS R AR
ETE, AR SIE R N, FLX AN AT AL 7 B 2 W E B TR T LR N DA, HL R BE
TR R B AR IR K o 24N LT Tin M 590 K _ETHE 610 K I, P P X BEIE Tiwave B RAE M 674.5
K _ETF8] 674.9 K, VEAH 1IF A4 E 1M 2692 mm #2312 1640 mm. X HFREE KBTI &, B HK
BRI, IR T EAF R . N TR RN 645 K I, BEEF N D B4R H #ik
UGS T, FTLLE S0 BRI B B A /KR 00 BT B, B TR R AR R, P RETH 4 R B
FEAE T J KR AN AR A . PR AR R B 11 i DR TR LI SR AL, BRI SR I S R
0, PARK e I LA LE B R 0, B S A GR A —ANBUNERE I BT, BRI SRR & 1R AR
g%, UL EA WEETH & R ENE GRS, (EA AR E LT, T 2 I A 5 e I DU L i
TR, WARHE R LA SRR ED M S HOT IR KIBREAC, MERITETL, BER EHEREm, #Hib
RBPHAT . T0 29N DR 655 KO, S N TGRS St Ul FHR R T, MG s T HVREs,
HEPDESHII N TGS, RS2z, ERERIUE FTh, B REERS L.

wE 5 fion, fEEF p=24.8 MPa, AN THURE Tin=645 K, #IREE q = 230 KW/m? [R1 46 2 A+

DOI: 10.12677/aepe.2024.126022 197 ML) 5 REYR L R


https://doi.org/10.12677/aepe.2024.126022

MKIL 4%

T, AT RERE G 25N 404 kg/(m?-s), 450 kg/(m?-s), 500 kg/(m?-s), 600 kg/(m?-s)Ai1 800 kg/(m?-s),
5 R UL P9 BE TS Tiwave AP BB AR AL HTC 58 IS (E Ho 1R 2R o Bl R 0
M 404 kg/(m?-s)3 %] 800 kg/(m?-s), FATAT LLFE 3 H T~ 50 S A0 (39 00, VAR IR 20 5 DA 1 G 0 o
I, BE NG AR BT FEAS, i RE HTC FEBWTE K. HIRATH 2 I, i SR B RR, fE3R
FEAL, 2R HTC R BRI HCEAIL R . MR ETE S 404 kg/(m2-s)i, &N
I N BT YR IE Tiwae M 675.84 K _EFFE 67857 K, &tk T 2.73 K, fE# A HTC &M 7.71
KW/(m?2-K) &ML 7.284 KW/(M2K), 254K, T 0.426 KW/(m?2-K) o 1B R I 5 1 JiR R] 2 Sk ) J55 07 4 /N
FATL B PR O B A LB R, A T A A 1 O KR CU R EAR KT 10 mm), 42 [a) i 5 6 5 5 501
FS TR AR ) 8 PR Ao P T 2 A T PR D RN, BIKR T RIS B — R AR RO Ab . TR IR SR K 450
kg/(m?2-s)iF, FHBLFTEEIR AR (b T 1.85 K, A # R B4 T 0.168 kW/(m?-K), #H b T i3 S ifIHE 2 404 kg/(m?-s)
I BT REAC, 17 24 5t S A0 9 600 kg/(m2-s)if, B DA BIAE #GR A K AEBA, 12 A TER ORI i & iR &
T, BKMRUEMSRAARMREEE T ok E, BT ERESERETRAZ Wi EEmE, —
B NAAFEN T A HR A, E A BT AR B R R TR AR, AR RGBS LAES . T AR
PO BUEAGKS, 38 I K B s R A RO — B E R

700 16

(a) (b)

—— G=404kg/(m*-s)
- = -G=450kg/(m*'s)
-+ -+ G=500kg/(m?'s)
— - —- G=600kg/(m?s)
-+ ~-G=800kg/(m?'s)

690

iw,ave>

= 680

HTC,KW/(m*K)
>
T

sl - —— G=404kg/(m?-s)
N e e EnE - — -G=450kg/(m>'s)
- -+ - G=500kg/(m>-s) 6
= G:600kg/(m2>s)
—--= G=800kg/(m>-s)
1 1 1 1 1 4 1 1 I I 1 1

1
2100 2150 2200 2250 2300 2350 2400 2100 2150 2200 2250 2300 2350 2400
H,,KJ/kg H,,KJ/kg

670 |-+ -

Figure 5. Comparison of tube wall temperature and heat transfer coefficient at different mass flow rates
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Figure 6. Distribution of average temperature and heat transfer coefficient of inner tube wall under different pressure condi-
tions ((a) at low mass flow rate, (b) at high mass flow rate)
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Abstract

To reveal the flow pattern structure and flow heat transfer characteristics of nanofluid thermocapil-
lary convection, this article establishes a mathematical model of nanofluid thermocapillary convec-
tion in a two-dimensional rectangular region, conducts systematic numerical research, obtains the
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temperature and velocity fields of thermocapillary convection in a rectangular cavity, and analyzes
the effects of heat transfer temperature difference, volume fraction of nanoparticles, and different
materials of rice particles on thermocapillary convection. The results indicate that within a certain
range, increasing the heat transfer temperature difference and the volume fraction of nanoparticles
can enhance the strength of thermocapillary convection and improve heat transfer intensity. When
the heat transfer temperature difference is large, disturbances will occur inside the rectangular
cavity, and the flow becomes more complex. The heat transfer strength of nanofluids is positively
correlated with the Marangoni number.
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Figure 1. Schematic diagram of thermocapillary convection
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Figure 2. Physical model
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Table 1. Physical properties of nanoparticles and base liquid
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Figure 3. Flow and heat transfer characteristics inside rectangular cavity under different temperature
differences
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Figure 4. Velocity cloud map inside rectangular cavity under different temperature differences
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Figure 5. Velocity distribution on the horizontal centerline inside a rectangular cavity under different temperature
differences
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Figure 6. Temperature distribution on the horizontal centerline inside a rectangular cavity under different tempera-
ture differences
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Figure 7. Non-dimensional temperature distribution on the horizontal centerline of a rectangular cavity under dif-
ferent temperature differences
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Figure 8. Distribution of heat transfer coefficient on the upper surface of the right boundary of the rectangular cavity
under different temperature differences
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Figure 9. Flow function diagram of rectangular cavity under different temperature differences
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Table 2. Thermal properties parameters of silicone oil/alumina nanofluid
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Figure 10. Temperature distribution near the left boundary of the horizontal centerline within a rectangular
cavity at different volume fractions
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Figure 12. Temperature peak variation near the left boundary of the horizontal centerline within a rectangular
cavity at different volume fractions
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Figure 13. Peak velocity variation near the left boundary of the horizontal centerline within a rectangular cavity

at different volume fractions
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Figure 16. Convective heat transfer coefficient on the upper surface of the right boundary of a rectangular cavity

under different materials
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Abstract

With the increasing penetration of wind energy in the power market, the development of accurate
and efficient wind power forecasting models has become a pressing requirement. This paper lever-
ages historical data and numerical weather prediction to apply various hybrid forecasting methods

WEF|H: EFH. FET LS-SVM FI/NE 2 i X T SR TR B i 78 [0]. B 0 5 REYREEE, 2024, 12(6): 215-222.
DOI: 10.12677/aepe.2024.126024


https://www.hanspub.org/journal/aepe
https://doi.org/10.12677/aepe.2024.126024
https://doi.org/10.12677/aepe.2024.126024
https://www.hanspub.org/

FRH

for wind power prediction, with a particular emphasis on a comparative study of power generation
in wind farms situated in complex terrains. The performance of the Least Squares Support Vector
Machine (LS-SVM) integrated with Wavelet Decomposition (WD) is evaluated over different fore-
casting horizons, and the results are compared with those of other hybrid forecasting methods. The
findings indicate that the LS-SVM and WD-based hybrid approach outperforms most alternative
forecasting techniques in most cases. A detailed analysis of the discrepancies between predicted
and actual measurements is conducted through the decomposition of root mean square error, and
the accuracy of various models is further compared. Additionally, a sensitivity analysis is performed
to examine the influence of different input variables on the training process of the LS-SVM model,
and a sensitivity analysis of the decomposition components of the LS-SVM model under the WD tech-
nique is also presented.
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Figure 1. NAME histograms of LS-SVM and ANN
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Figure 3. RMSE Line Chart of LS-SVM and ANN with and without WD
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