30 5 Vol.30 No.5
2015 9 JOURNAL OF ENGINEERING FOR THERMAL ENERGY AND POWER Sep. 2015
21001 —2060( 2015) 05 —0715 - 05
( 200240)
PLIF( ) .
A 1
7Z/D =0.183(Z
D N
) ' 1
0.27
N 0.62 ’ ’
PLIF OH
; OH - PLIF
o OH - PLIF
1 TK223.23 CA
DOI:10.16146/j.cnki.rndlgc.2015.05.016
532 nm
281.2 nm N
1-2 70 mm- O. 8 mm
ICCD DG535
o PLIF
OH ICCD
( )
PAH ( Polycyclic Aro—
BN

matic Hydrocarbons)

PLIF 0

3-5 OH - PLIF OH
OH - PLIF
o 6 OH - PLIF
PLIF
12014 - 08 -28; 12014 -10 -23

(1988 -)

JeE

Fig. 1 Sketch map of the dual-swirl fuel oil

combustion experiment system



* 716 ¢ 2015
ViNYa 45° o 0. 77
o 0.62.0.47.0.38.0.27 5 1
60°, OH 2 o
100 mm 64 mmo. |
$230 Tab. 1 Operating conditions
Z /mes!
64
1 5.1 0.77
3 2 6.3 0.62
o | T LR
| |/ 3 8.2 0.47
i y 5"‘1}[@&% 4 10.5 0.38
—' . _ 5 14.8 0.27
eSS
2
2 PLIF (' mm) 3
Fig. 2 Sketch map of the swirler structures .
and PLIF shooting area( mm)
o 4
S o
c j pUWd, :
S=Re = (1) :
bhYx 2 _ 4 2
Rfp( U = 5 W) rd, 0.62 .
. Gang_ , Gx_ o
s R— s UW—
7-8
u w
Y(¥i+72 ) tany = U/Wo
9-10
S Atan (1 _Ri) (2)
3L R’
Ly () (a)MHEEL $=0.62 (b)HEL $=0.38 (c)H4&ELL $=0.27
R, 3
R - R, (3) Fig. 3 The lateral section shape of the middle
TR of the flame in different equivalent ratios
"R, \R,— mmo
(2) 0.88; 9-11
S, 0.77, .

OH - PLIF

. 0.002 81 kg/s 5



5 : 717

(a) YEH $=0.62 (b) HEH ¢$=047 (c) BEH ¢$=0.27

4

Fig. 4 The radical section shape of the flame in different equivalent ratios

(1) . OH - PLIF OH
OH o
6( a) ;
(D ) o .
SSA OH - PLIF 6(h) 3(¢)

(@)U EH $=0.77 (b) MkEH 6038

5 OH - PLIF 6 OH
Fig. 5 Definition of characteristics of Fig. 6 Instantaneous images of OH
flame in the OH - PLIF images concentration in different equivalent ratios
(2) TH: OH - PLIF
mmo OH - PLIF 7
(3) o °



* 718 ¢

2015

(a) HEH =077 (b) YE I $=0.62 (c) &I $=047
L ik

(d) HE I $=0.38 (e) & $=0.27

7 OH - PLIF
Fig.7 The time averaged images of OH — PLIF

distribution in different equivalent ratios

O H - PLIF
8- 10 o
0.6
05| A
=
& 04
g}g A
§ 03|
%
= 02l
A
0.1 1 1 1 1 1
02 03 04 05 06 07 08
HE
8

Fig. 8 The influence of the equivalent

ratios on normalized area of flame

80
- «

70 - .
o 60} \
<
g s
X

40 "

%2 03 04 05 06 07 08

i

9
Fig. 9 The influence of the equivalent

ratios on the angles of flame

Z/D =0.183
10 o

o

0.5

0.4+

03| 4

KIERRE

0.2+

0.1+

0.0 . . .
0.2 0.3 0.4 0.5 0.6 0.7 0.8

LEH

10 Z/D=0.183
Fig. 10 The influence of the equivalence ratio

from Z/D =0. 183 on the thickness of flame



* 719 ¢

and Chemiluminescence Imaging of OH Radicals in a Microwave
Plasma—¥nhanced Flame J . IEEE Transactions on Plasma Sci—

ence 2013 41(12) : 3279 -3286.

( 1) 5  Kapadia B K Kutne P Gounder J D et al. Combustion behavior of
swirl stabilisedoxyfuelames at elevated pressure C . AIAA San
Diego CA 2011.
0.62 ° 6  Rodrigo Villalva Gomez Brian J Dolan David E Munday et al.
0.27 OH-PLIF Studies in a LDI Swirl-Stabilized Combustor. 52nd Aero—
o space Sciences Meeting 2014 10.2514/6.2014 - 0656,
(2) 7 M .
1987.
NING Huang GAO Ge. Dynamics of Combustor second edition. Be
° Jing. 1987.
(3) Z/D 3

=0.183 o D. 2011.

GUO Pei~ing. Experimental investigation and numerical simulation
of non-premixed syngas flame with dual-swirler structure Shang

1 Metha ] M. Mean Velocity and Turbulent Flow-field Characteristics Hai Shanghai Jiao Tong University. 2011.
inside an Advanced Combustor Swirl Cup C . AIAA 1989 — 9  Lilly D G. Swirling Flow in Combustion: a Review J . AIAA Jour—
0215 1989 nal 1977 15(8):1063 — 1078.

2 Jeng S M Flohre N M. Air Temperature Effects on Non-reacting 10 Karpetis A N Gomez A. An Experimental Study of Well-Defined
Spray Characteristics Issured from a Counter-rotating Swirler C . Turbulent Non-premixed Spray Flames —J . Combustion and
AIAA 2005 —355 2005 Flame 2000 121(1-2): 1 - 23.

3 Culick F Pun W Palm S et al. “Phase resolved PLIF and chemi— 11 Syred N Beer J M. Combustion in Swirling Flows: A Review ] .
luminescence for measuring combustion dynamics”. Combustion and Flame 1974 23(2) : 143 — 201.

4 Hammack S Kostka S Lynch A et al. Simultaneous 10 kHz PLIF ( )

z L

& . &

T A

DOI:10.16146/j.cnki.rndlgc.2015.05.017

{Gas Turbine World»2014 9 -10 Nooter/Eriksen GRDA (
) GRDA MHI(
) M501] .
MHI M501]J o
495 MW 1 +1 °
328 MW 167 MW o
M501J 3 o 495 MW o



5 . 821 -

shaft gas turbine extended Kalman wave filtration performance parameter state estimation diagnosis of

thermal faults

3 = Three Supercharging and Driving Versions for Novel Type Coal
Bed Centralized Transmission Systems ZHAO Hong-bin JTANG Ting YANG Qian ( College of Mechani—
cal Storage and Transportation Engineering China University of Petroleum ( Beijing) Beijing China Post Code:

102249) //Journal of Engineering for Thermal Energy & Power. —2015 30(5) . =708 -714

Under the coal bed gas production conditions in Qin-shui basin three coal bed gas supercharging process system
versions for recuperative type gas turbine cycle solar energy aided gas-steam combined cycle gas—-Kalina combined
cycle driving system were designed and the gas turbine waste heat utilization technologies were applied in the super—
charging and driving of gas in gas transmission pipelines. Based on the total energy system theory and energy staged
utilization principles a model for the three supercharging systems was established by using the software Aspen Plus
and an analysis was also performed of the thermal performance and energy saving potential of various systems. The
analytic results show that the power generation efficiencies of the three versions are 60.42% 66.51% and 65.73%
respectively the costs saved each year are RMB 2. 3983 million yuan RMB 2. 7254 million yuan and 2. 6858 mil-
lion yuan respectively the static investment payback periods are 4. 19 years 4.29 years and 4. 80 years respectively
and the carbon dioxide emissions reduced are 3806.06 t/a 4462 t/a and 4382.60 t/a respectively thus enjoying a
relatively good energy saving potential. Key words: driving by using gas turbines waste heat utilization technolo—

gy Aspen Plus static investment payback period

= Experimental Study of the Visualization of the Flame Configu-
ration During the Combustion of Fuel Oil in a Dual Swirling Flow YUAN Yong-wen GE Bing TIAN
Yin-shen ZANG Shu-sheng ( Turbomachinery Research Institute College of Mechanical and Power Engineering
Shanghai Jiaotong University Shanghai China Post Code: 200240) //Journal of Engineering for Thermal Energy &

Power. —2015 30(5). -715 -719

The plane laser induced fluorescence ( PLIF) technology was used to conduct an experimental study of the visual—

ization of the flame during the combustion of fuel oil in a dual swirling flow at various gas/air equivalent ratios.
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With an increase of the gas/air equivalent ratio the main reaction zone of the combustion of fuel oil in a dual swir—
ling flow will shift to the downstream of the burner the area of the flame will increase and the flare angles of the
flame front at both inside and outside will monotonowsly decrease. In addition at a place Z/D =0. 183 away from
the outlet of the swirler ( Z is the axial distance and D denotes the outer diameter of the swirler) the thickness of
the flame will gradually increase. When the gas and air equivalent ratio is 0. 27 there will emerge a local extinction
and reburning phenomenon in the flame of fuel oil in a dual swirling flow. When the gas and air equivalent ratio is
greater than 0. 62 it will be found that the flame is filled with the whole section of the burner in the tail portion of
the burner and the flame will close along the circumferential direction. Key words: dual swirling burner visualiza—

tion of flame during combustion of fuel oil OH-PLIF

1 000 MW = Analysis of the Secondary Water Droplet Deposition
Characteristics in the LP Last Stage of a 1 000 MW Steam Turbine WANG Chun XIE Dan-mei YU
Xing—gang ( College of Power and Mechanical Engineering Wuhan University Wuhan China Post Code: 430072)

LI Xi-bin FAN Xiao-ping YIN Ming-yan ( Dongfang Steam Turbine Co. Ltd. Deyang China Post Code:

618000) //Journal of Engineering for Thermal Energy & Power. —2015 30(5) . —720 -724

Numerically calculated was the flow field inside the last two stages of a 1 000 MW thermal power generation pur—
posed steam turbine by using the software ANSYS CFX and determined was the distribution of the primary water
droplets at the inlet of the last stage along the radial direction. By making use of the secondary water droplet propor—
tion the primary water droplet proportion was predicted and its distribution along the radial direction was also rea—
sonably corrected thus obtaining the boundary conditions of the secondary water droplets at the inlet of the last stage
with a relatively high precision. Finally the distribution of the water droplets deposited on the surface of the stator
blades of the last stage was calculated. It has been found that the proportion of the secondary water droplets at the
inlet of the stator blade cascade of the last stage is 10% and mainly distributed at the relative blade height of above
60% and the secondary water droplet deposition rate on the stator blade surface of the last stage is 77. 8% among
which that on the pressure surface accounts for 60.9% of the total deposition amount along the radial direction the
secondary water droplets mainly deposit at the relative blade height of above 30% while along the axial direction

they mainly stand on the pressure surface after the blade width of 80% and on the suction surface before the blade

width of 40% . Key words: steam turbine stator blade in the last stage secondary water droplet deposition distribu—



