31 5 Vol.31 No.5
2016 5 JOURNAL OF ENGINEERING FOR THERMAL ENERGY AND POWER May. 2016

.’(,.+..+..+..+..+‘.+..XX

-t + 1001 —2060( 2016) 05 - 0135 -06
| S T S S

( 310030)
o 130 C 80 C
3 60 °C
90 C. 3
(1) 130 t/h
. 2
S TK229.6 ‘A
DOL: 10. 16146/. enki. mdlge. 2016. 05. 021 ! °
- 130
t/h 10 1 o
(2) 75 t/h
130 t/h 75 t/h
. . 75 t/h 10
2 o
2
(1) 130 t/h
e 1~ 3
130 t/h
: o 1( a) :
. 60%
1('b) ;
50% 1( c) )
1 2 ~3 mm
D3
1 130 t/h 2 75t/h o

12015 -07 - 17; 12015 -08 - 05
(1982)



* 136 - 2016

1 130 t/h
Tab. 1 Table of the operation data of the newly-added low temperature heating surface of a 130 t/h boiler
/°C /C
1 1 2 2

1 120. 84 89.20 111.48 83.08 72.3 89.3
2 122.24 90. 08 119.80 85.04 71.3 91.6
3 96.76 91.28 113.68 94.16 45.2 75.2
4 89.24 112.24 111.24 105. 84 49.7 68.5
5 80.92 115.60 122.80 111.00 46.8 65.5
6 91.96 116.52 115.08 109. 56 49.6 69.2
7 124.08 120. 28 127.40 116.12 63.7 80.8
8 126.12 104.48 124.80 99.04 68.2 83.4
9 127.88 93.44 126.92 92.48 59.9 83.5
10 128.2 113.28 125.88 104.20 59.4 82.7

2 75 t/h
Tab. 2 Table of the operation data of the newly-added

low temperature heating surface of a 75 t/h boiler

/°C /C

1 143.72 82.2 63.29 89.49
2 148.6 81.08 63.72 80. 80
3 145. 68 87.96 68.17 83.44
4 152.76 85.76 59.91 83.50
5 155.08 83.88 59.42 82.71
6 155.88 85.4 72.65 95.22
7 162.08 84.92 69.72 94.68
8 157 85.28 70.58 93.15
9 156.48 81.52 68. 88 89.12
10 161.44 83.00 66.00 78.73

(2) 75 t/h

75 t/h
o 75 t/h 4

3 130 t/h
N 1 130 t/h
N Fig. 1 Ash deposition on the newly added

o heating surface of a 130 t/h boiler
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2 130 t/h 3

Fig. 2 Falling — off of the ash deposited on the low
temperature heating surface of a 130 t/h boiler
after the ash had been touched

3 130 t/h
Fig.3 Ash sample taken from the inlet of the newly
added heating surface of a 130 t/h boiler

4 75 t/h
Fig. 4 Operating conditions of the newly added low

temperature heating surface of a 75 t/h boiler

3.1

Tab. 3 Parameters of the fuel bagasse for

use in elementary analysis

1% 47.5 24.7 23.5 3.1 0.1 1.1 0

(2)
75 t/h o
3
I(b) 130 t/h
4 75t/h
130 t/h o
1 2 75 t/h
150 C
130 t/h
120 C 0

10 C

3.2
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NO = Characteristics of the NO Emissions Controlled by Nano Iron—
based Additives During Biomass Combustion and Its Mechanism WU Ming-yang ZHAO Bing-tao
( College of Energy Source and Power Engineering Shanghai University of Science and Technology Shanghai Chi-
na Post Code: 200093) SU Ya=in ( College of Environment Science and Engineering Donghua University Shang-
hai China Post Code: 201620) //Journal of Engineering for Thermal Energy & Power. — 2016 31 (5).

-129 ~ 134

To control the NO emissions during the biomass combustion a method to add nano iron-based additives to biomass
was used to study the inhibition of NO production during the combustion process. In an one-dimensional tubular fur—
nace the NO emission characteristics of three typical kinds of biomass ( corn stalk rice husk and sawdust 100 mg)

containing the nano Fe, 0, additive were experimentally studied at a temperature of 700 °C 800 °C and 900 °C re—
spectively. It has been found that Fe, O, can effectively lower the peak value of NO. With an increase of the tempera—
ture the descending rate of the NO peak value of corn stalk and sawdust will increase however that of the rice husk
will arrive at its maximum value at 800 °C. At different temperatures when a weight of 1 mg Fe,0; is added the
maximum descending rates of the NO peak values of corn stalk rice husk and sawdust will be 18.71% 29.88%
and 18.66% respectively. When a weight of 0.5 to 2 mg Fe,0; is added the maximum descending rates of the NO
peak value of corn stalk rice husk and sawdust will be 28.02% 32.56% and 27.12% respectively at 900 “C. The
effectiveness of the nano Fe,0; to lower the NO emissions is superior to that of the nano single substance Fe. Ac-
cording to the path and mechanism governing the conversion of N during the biomass combustion process it can be
predicted that Fe, O, will mainly reduce the precursor HCN of NO to N, thus inhibiting the production of NO while
the single substance Fe will mainly reduce the NO produced to N, to lower the NO emissions. Key words: biomass

combustion NO nano iron-based additive emission control

= Analysis of the Causes for Dust Deposition on the Low
Temperature Heating Surface of a Bagasse-fired Boiler and Their Solutions WANG Guang-pei
JIANG Wen ( Huadian Electric Power Science Research Institute Hangzhou China Post Code: 310030) ( Hang—
zhou Huadian Energy Source Engineering Co. Ltd. Hangzhou China Post Code: 310030) //Journal of Engineering

for Thermal Energy & Power. —2016 31(5). —135 ~140

In the light of the phenomenon that it is easy for dust to deposit on the low temperature heating surface of a bagasse—

fired boiler during the actual operation process analyzed were the operating parameters and in combination with the
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practical production on the spot it has been learned that the causes for the dust deposition mainly include the fol—
lowing five points: a low operation temperature of the circulating water poor effectiveness of the soot blowing sys—
tem a big water content of fuel fed into the furnace irrational structural design of the heating surface and a big re—
sistance of the bag dust removal device. Three concrete solutions were proposed for these special purposes involving
respectively the following: operation optimization and adjustment construction assistance adjustment and heat ex—
changer structure adjustment. The foregoing can offer guidance for proper applications of the flue gas waste heat re—
covery technology in bagassefired boilers and provide reference for flue gas waste heat recovery and reconstruction
engineering projects of the same kind. Key words: bagassefired boiler low temperature heating surface dust depo—

sition cause analysis solution

PID = Applications of a General-purpose Type Fuzzy Self-
optimization-searching PID Controller in Electrically Heated Heat Conduction Oil Heaters XU
Feng LIN Hai-bo ( Automation Research Institute Zhejiang Taizhou Vocational Technology College Taizhou Chi-
na Post Code: 318000) LOU Ping ( School of Electromechanical and Automobile Engineering Zhejiang Jiaxing
Vocational Technology College Jiaxing China Post Code: 314036) //Journal of Engineering for Thermal Energy &

Power. —2016 31(5). —141 ~ 145

The electrically heated heat conduction heaters usually adopt conventional PID control. Because of the temperature
control systems featuring nondinear big lagging and time-variation etc. and sophisticated factors interfered by the
outside world it is extremely difficult to determine the control model and the selection of the parameter values for
the PID control is not only complex but also incapable of obtaining an optimum matching among the regulation
speed overshoot and static state difference etc. indexes. On the basis of the intrinsic relationship between the typical
temperature curves and the PID control parameters being analyzed a general-purpose type fuzzy self-optimization—
searching PID controller was proposed thus better meeting the requirements of the system for the response speed

control precision and static state difference under various operating conditions. Through a simulation of multiple con—
trol methods by using the software Matlab an analysis and application in the experimental measurement in the elec—
trically heated heat conduction heater simulated it has been verified that the fuzzy self-optimization-searching PID
controller has its cutting edge in terms of the regulation time overshoot and static stage difference etc. The method
under discussion is of a major significance to temperature control systems in a common sense. Key words: fuzzy op—
timization self-searching PID control simulation of an electrically heated heat conduction heater simulation and ex—

periment measurement



