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Tab. 1 Main technical parameters of the CFB boiler

/teh! 705
Ic 538
/teh™! 853.18
/ /MPa 2.709/2.529
/ /°C 316.5/538
/°c 253.4
/ MPa 13.80
1% 91.3
Ca/S 2
1.2
2 x P
v =k d (1)
psj
273 Pa(vt + P%j
.= - 2
Pi = Po X573 10, " 7101325 (2)
. = 3600 x Av (3)
0 273 Pﬂ(:l + psj
= 4
I =9 X573 41, * 7101325 (4)
T— m/s; k— s Py—
Pa; p; — kg/m’; p, —
kg/m3; ty — C;
Pacl Pa; ps_li Pa;
A— m’; ¢, — m’/
h; q?, — Nm®/h.
2
ROSEMOUNT NGA2000
TEST350 50,.0,
15 min o TEST350 5

2

Fig. 2 Diagram of flue gas composition

measurement system
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4 : CFB *81-
SO, 148 mg/m’ N
96.5% - CaO S0,
S0, CaO 0
2 034 mg/m’ 54. 6% o S0,
CaO 17% CaO
S0, CasO, SO, . 85.5% .
CFB
2
Tab. 2 Elements and industry analysis of mixed gangue coal
C, /% H,, /% 0, /% N, /% S, /% Qo /MJ kg™ A, 1% Viil% M, 1%
44.51 2.63 9.05 0.33 0.79 16.25 36.29 30.59 6.4
55.58 3.46 7.63 0.60 0.89 19.28 21.50 25.34 16.83
49.79 3.21 8.22 0.61 1.15 18.04 00.50 29.52 17.92
48.44 3.10 7.84 0.59 0.68 17.43 23.50 30.85 18.29
15.02 1.92 6.26 0.45 0.84 5.42 70.31 61.47 5.21
22.48 1.82 7.11 0.43 1.03 7.93 60.33 48.11 6.82
3
Tab. 3 Composition of the mixed gangue coal
M, 1% My 1% A ! % Vaal% Qe /KT = kg ™!
1 16.9 3.99 42.86 22.26 14 302
2 (5:5) 11.8 2.76 42.32 23.40 13 569
3 (5:5) 11.60 2.48 41.34 22.96 13 639
4 (5:5) 10.1 2.46 45.40 22.03 13 193
5 (7:3) 9.6 2.32 41.72 22.74 15 180
6 (3:5:2) 12.0 4.17 41.10 21.72 14 541
7 (4:5:1) 11.8 3.42 43.82 21.68 13 851
4 5 3
Tab. 4 Self — desulfurization efficiency of
the mixed gangue coal 959, SO,
1 2 3 S0, 200 mg/m’.
IMW 147.8 185.6 200 2.2
1% 1.18 1.12 1.33 6 .
/teh”! 108.8 1339 152.3 .
S0, /mg + m3 4671.0  4233.4  4479.0 9. 5%
/m* «h~! 619 589 708 495 802 470 78% 87.3% .
S0, /mg *+m 3 677 148 2034 ) 98.9% SO,
1% 85.5 96.5 54.6 3
44.7 mg/m” Ca/S 1.6
1% 86.27 87.41 88. 18
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4.5 t/h; 4 96.9% SO, 54.6% 48.2%
47.4 mg/m’ Ca/S 2.0
5.5 t/he 7 85%
. SO, 861 mg/m’
5 SO, 263.7 mg/m’
Tab. 5 Desulfurization efficiency with the SO,
limestone system online SO, 6 039.8 mg/m3
1 2 3 °
6
MW 147.8 189.4 200 Tab. 6 Desulfurization efficiency of
1% 1.18 1.12 1.33 the mixed gangue coal
fteh! 1.2 1356 144.6 5 5 2 .
S0, /mg ¢ m ™3 4774.0 4287.2 4252.6
/m®eh”! 619 589 708 495 802 470 /MW 185.6  189.4  198.8  196.3
S0, /mgem ~? 140.4 44.7 190.3 1% 1.12 1.12 1.00 1.00
1% 97.1 98.9 95.5 /teh™! 133.9  135.6  123.9  129.8
1% 86.07  87.14  88.07 80, Img + m = 4233.4 42872 2958.8 3099.7
/m?eh! 708 495 708 495 837 507 837 507
2.3 . CFB S0,  /mgem™? 148 447 651 47.4
1% 96.5 98.9 78 96.9
7 3. 1% 87.41 87.14 87.46  87.56
5. 6 S0,
2 000 mg/m’ 37.8%
7
Tab. 7 Self — desulfurization efficiency of the mixed gangue coal
3 5 6 7 7
/MW 200 203 202 198.6 199.6
1% 1.33 1.37 1.47 1.67 1.67
/teh™! 152.3 144.6 146.3 141.8 147.1
S0, /mg *+ m~? 4479.0 4937.3 5308.8 5822.2 6 039.8
/m* +h! 802 470 802 470 810 845 813 462 813 462
S0, / mg*m™3 2034 3071 2527 861 263.7
1% 54.6 37.8 52.4 85.2 91.3
/% 88.18 87.99 88.49 88.05 88.12
(1) .
3 37.8% ~96.5%
CFB
200 MW CFB .. i )

87.3%
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flow field which is the main reason causing combustion instabilities. Key words: swirl stabilized flame partially

premixed combustion instabilities large eddy simulation vortex-flame interactions Rayleigh index

= Experimental Study on the Atomization Characteristics of Pres—
sure Nozzle ZHANG Liang LU Zhen-hua ( Shanghai Jiaotong University Key Laboratory for Power Machin—
ery and Engineering of Ministry of Education Shanghai China Post Code: 200240) Liu Yu-feng ( Systems Engi-
neering Research Institute Beijing China Post Code: 100036) // Journal of Engineering for Thermal Energy &

Power. —2016 31(4). -74 ~78

In this paper a test facility is designed such that it can provide a stable backpressure for the spray nozzle and is also
equipped with the date collection and measurement system. And a study on the spray atomization characteristics of
a pressure nozzle is performed by using this test facility. The nozzle flow coefficient is obtained with a flow meter.

The experimental results show that the atomization angle will decrease when the backpressure increases and eventu—
ally approaches a stable value. Near the nozzle the diameter of droplets decreases with the backpressure under the
same pressure difference. Away from the nozzle the droplet diameter increases with the backpressure. With the
backpressure less than 3 bar the average droplet diameter changes evidently with pressure difference. However the
droplet diameter change is not remarkable with pressure difference when it reaches 4 bar. Key words: backpres—

sure pressure difference mass flow atomization angle average diameter

CFB = Experimental Study on Self-desulfurization Performance
of Blending the Gangue Coal with High Calcium in CFB Boiler LIU Bo ZHENG Wen-guang ZHANG
Xin ( China Huadian Electric Power Research Institute Hangzhou China Post Code: 310030) // Journal of Engi-

neering for Thermal Energy & Power. —2016 31(4). -79 ~83

Experimental study on the self-desulfurization performance of gangue coal mixed with different proportions and the

desulfurization performance in conditions of furnace sorbent injection was carried out by a power plant to investigate
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the self-desulfurization performance of blending the gangue coal of high calcium in 200MW CFB Boiler. The results
show that the average desulfurization efficiency with the calcium gangue coal is 87. 3% which is 39. 1% higher
compared to the normal levels 48.2% . The average desulfurization efficiency can reach more than 95% when the
limestone system is put into operation which fundamentally meets the environmental requirements. The presented
technology is believed to provide a guidance to achieve low—cost and efficient desulfurization. Key words: CFB boil—

er gangue coal of high calcium self-desulfurization performance

= Experiments Study on Carbon Deposition on Co Oxygen Carrier in
a Small Fluidized Bed ZHONG Cheng—-peng JIN Jing WANG Yong-zhen LIU Lei ( School of Energy and
Power Engineering University of Shanghai for Science and Technology Shanghai China Post Cod: 200093) //

Journal of Engineering for Thermal Energy & Power. —2016 31(4). —87 ~88

The effects of reaction temperatures (650 750 850 and 950 °C) and environments ( CO-H, mixture and CH,) on
the deposition of carbon over Co-based oxygen carrier were studied in a small fluidized bed and the influence of
adding steam or CO, was also examined. The results indicate that in the environment of CO-H, mixture the amount
of carbon deposition on Co-based oxygen carrier decreases as temperature increases and it reaches the minimum
when the temperature increases to 950 “C. Compared to the environment of CH, the mixed gas of CO and H, re—
duces effectively the carbon deposition on the surface of Co-based oxygen carrier. Moreover the carbon deposition
can be efficiently inhibited by adding water vapor or CO,. Especially adding water vapor to the Co-based oxygen
carrier almost eliminates the carbon deposition on surfaces. Key words: Co oxygen carrier carbon deposition small

fluidized bed steam carbon dioxide

= Study on the Slagging Characteristics of Shenhua Coal under Oxygen—
enriched Combustion WU Hai-bo WANG Peng LIAO Hai-yan( Shenhua Guohua Electric Power Re-
search Institute( Bering) Co. Ltd. Beijing China Post Code: 100025) LIU Zhao-hui ( Huazhong University of

Science and Technology Wuhan China Post Code: 430074) //Journal of Engineering for Thermal Energy & Power.



