30 5 Vol.30 No.5
2015 9 JOURNAL OF ENGINEERING FOR THERMAL ENERGY AND POWER Sep. 2015

1001 —-2060( 2015) 05 - 0768 - 07

DBEL “W7

( 310000)
: DBEL( )
600 MW “w” .
‘DBEL oy ’
“W » N
: TK223.23 DA °
DOI:10.16146/j.cnki.rndlgc.2015.05.031
1
“W 2 5 1 ( ‘d) 2
b, 20 80 6 12
“w” o 1(b) o
“W ”» Fl ~N B2
FW SRR 2 K
DBEL
N N 1 000 «C
“@ ”» 4 6
“W » R
2007 “w” 2
“W » 2 . 1
“W » 2 . 1 . 1
7
DBEL 600 MW “w”
12014 -09 -23; 12014 -10 -30

(1987 -)



5 DBEL “W” * 769 ¢
s =
£ Epm 2
12 512 -
HAH
- - - i
bt/ 97} - -
=/ g £
e i
. falyg ¢ = &
Hi 4 o ) b
=%
/o
YNA * + 44y
S YRIER ST —
- BRI S O e
o N R =
SR PR O
T X 1
55° SR
(a) ZEFH T FIRBE I (mm) (b) BERGHE
1 W
Fig. 1 The system diagram of multi-injection multi-staging combustion principles and
combustion system for the down-fired boilers
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Fig. 2 Schematic drawing of anthracite ignition measuring points of a boiler burner
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Tab. 1 Experimental conditions for fig. 3
( «
/MW vy /mes™! T, /C 1% T,/C 1% ) /teh! 1% ) /teh!
a 550 15.82 100 60 332.5 90.4 118 50.3 13.74/15.43
b 550 15.72 95.67 60 331.1 90.4 123 50.3 15.22/15.33
c 556 25.15 99.96 58 348 97.7 115 50.4 24.52/24.7
3 a b o
15.7 m/s . 3 a c
F1 15.82 m/s 25.15 m/s
3m 900 C 3.5m
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Fig. 3 Experimental results of ignition characteristics Fig. 4 Experimental results of ignition characteristics
of F1 fuel —lean mixture in different of B2 fuel —lean mixture in different
operating conditions operating conditions
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Tab. 2 Experimental conditions for fig. 4
(G ( /
/MW v /mes”! T, /C /% T,/%C 1% Y /teh™! 1% ) /teh™!
a 550 31.2 116.5 60.3 321.5 90.5 110.6 50.35 31.57/21.68
b 600 32.62 112.16 60.4 342.5 80.4 110 55.2 24/34
¢ 600 32.7 115.35 55.3 341 85.3 115 50.4 25.79/25.17
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Tab. 3 Experimental conditions for fig. 5
(G ( /
/MW v /mes”! T,/C 1% T,/C 1% Y/teh! /% Y /teh™!
a 600 15 110 55.2 358 84.8 131 60.3 32/29.3

b 600 25 121 55.3 358 84.8 130 60.3 25/25.2




5 DBEL “W” * 771 ¢
1200 (2)
1000 ------------------------------ 7 7 /9
——&FF
300 _—0—7/93:|:f§“ Fl o
—A—5/9FF B
& —v—3/9FFF 7 15 m/s
B 600 - - -5 KIRSE
g — 25 m/s
400 [ v
(15 m/s) 4 m
200 |- 900 C
£)0.5 0.0 0.5 1.0 1.5 2.0 2.5 3.0 35 4.0 ¢
BE B IS O R EE /m 1200
1900 S
1000
1000 | - e o | — 15 m/s
—— 800 ' i K25 m/s
800 |- —— /9FFHE L
& —— 5/ B
B 600 - ---- BHXEE =
Jus| 400
400 200 -
200 |- 0 1 1 1 1 1 1 I 1 I
: -0.5 0.0 0.5 1.0 1.5 2.0 2.5 3.0 3.5 4.0
1 1 1 | 1 1 1 1 1 =7 e 3
-0.5 0.0 0.5 1.0 1.5 2.0 2.5 3.0 3.5 4.0 Ezﬁaﬁ););{;ﬁi/m
BE B 1R B /m 1200
(b) T4ib
T17 1 E
5 Fl 800 —=— X5 m/s
. | —e——RRH25 m/s
& 600 | --- HKIRE
Fig.5 Experimental results of ignition characteristics |
400
of F1 fuel - lean mixture in different vent air
. 200
damper openings
0 1 1 1 1 1 1 1 1 1 1
-0.5 0.0 0.5 1.0 1.5 2.0 2.5 3.0 3.5 4.0
1200 PRI 1 B /m
(b) 71985 IFBE
1000 === === == mmm e e 7 Fl
g Fig. 7 Ignition characteristic with different
o 800 . . .
e primary air speed of fueldean side of F1 burner
600 | —— B RIEE
- TR KRE (3)
400 1 I 1 1 I I I I
110 100 90 80 70 60 50 40 30
PRI /%
4:1 4
6 Fl1 4 m
Fig. 6 Temperature changing curve with 4

vent air damper opening at the 4m depth

point from F1 burner nozzles

1.5-1.74 (
>4:1)



* 772 ¢

2015

4 F1 5 o
. . .. 1200
Tab. 4 Experimental results of separation efficiency of
pulverized coal at different vet air damper openings 1000 —- — - i
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2.2 of F1 fuel —rich mixture in different
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Tab. 5 Experimental conditions for fig. 8
(G ( /
/MW v /mes! T,/C /% T,/C 1% Y/teh™! 1% ) /teh!
a 550 24.95 107.95 60 330.3 80.62 117.93 50.2 26.27/20.72
b 556 25.15 99.96 58 348 97.7 115 50.4 24.52/24.7
c 600 24 104 60 336 87.7 131 55.1 21.4/23.2
8( a) a Fl1 dQ,/dT=dQ,/dT.
3 m ( o
) 9
4 m ° T, T, Ty,
(1) Ty,
1Q =0, (2) 02~ Q0 3
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Tab. 6 Experimental conditions for fig. 10
QI ( r)
/MW v /mes™! T,/C 1% T,/C 1% ) /teh! 1% /teh™!
a 550 31.2 116.5 60.3 321.5 90.5 110.6 50.35 31.57/21.68
b 600 35 120 60.23 352 82.1 115 50.3 24.8/28.7
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DBEL “w” = Study of the Ignition and
Combustion Characteristics of Pulverized Coal in the Slit Type Burners of a Supercritical “W ”-shaped
Boiler Based on the DBEL Technology GAO Jia§ia LIU Peng-yuan XU Peng—zhi TANG Wen ( Depart—
ment of Boiler and Combustion Technology Huadian Electric Power Science Academy Hangzhou China Post Code:

310000) //Journal of Engineering for Thermal Energy & Power. —2015 30(5) . —768 - 774

In the light of the problems existing in the first domestically-made 600 MW class supercritical W-shaped flame boil—-
er based on the DBEL technology during its operation experimentally studied were the ignition and combustion
characteristics of pulverized coal in the novel slit type bias separation burner. The test results show that the ignition
of the sparse phase in the burner is relatively poor and the combustion stabilization characteristics of the dense
phase are susceptible to the air distribution of the burner. Both constitute the main causes for a low operation effi—
ciency and the poor safety of the lower furnace. The test results can offer a certain theoretical basis and guide for
operation and retrofitting of supercritical W-shaped flame boilers in operation in China including new boiler design
and development. Key words: DBEL technology supercritical “W ”-shaped boiler anthracite ignition and com—

bustion characteristics

= Bifurcation Characteristics and Dynamic Load A-
nalysis of a Multi-stage Gear Transmission System Under a Complex Excitation LIU Bo LIN Teng—
jiao WANG Dan-hua ( National Key Laboratory on Mechanical Transmission Chongqing University Chongqing
China Post Code: 400044) LU He-sheng ( Chongqing Gear Box Co. Ltd. Chongqing China Post Code:

402263) //Journal of Engineering for Thermal Energy & Power. —2015 30(5) . -775 -780

In order to study the bifurcation characteristics and dynamic load coefficient of a multistage gear transmission sys—
tem under a complex excitation established was a non-inear dynamic model with six degrees of freedom including
the time-change engagement rigidity engagement damping transmission error and backlash ete. factors. The 4-5 or—
der step change Runge-Kutta method was used to seek solutions to the non-dimensional dynamic differential equa—
tion of the system. The calculation results show that with an increase of the backlash and engagement rigidity the
system will tend to be unstable and approximately undergo a state changing from a single period and multi-period to
chaotic movement and the dynamic load coefficient will assume an ascending tendency and emerge a disengagement

phenomenon. When the engagement damping ratio and twist rigidity increase the system will gradually tend to be



