30 1 Vol.30 No.1
2015 1 JOURNAL OF ENGINEERING FOR THERMAL ENERGY AND POWER Jan. 2015

1001 -2060( 2015) 01 - 0095 - 06

( 200011)
417.813 1
835uS/cm
200 -2 000wS/cm
HACH senslON + EC7
1 kHz : 39 .,
1 kHz.10 kHz
; 200 -2 000 1
wS/cm
3%
. Rs
Y ’ Y G
: TB94 A
DOI:10.16146/j.cnki.rmdlge.2015.01.026 c- L _1A_, A (1
Ry, p | l
P G— S Q'i— m; A—
m’; k—
b 1m Sem
Qem'
N k
r=Ltoclogxk (2)
0 p A
K
o K
(
300 =500 wS/cm 2
600 — 800 wS/cm 1000 -
2500 wS/cm) 2.1
N AD9833 N
o 2 Hz -250 kHz \ Sallen - Key N
100 Hz 1 kHz.1 kHz 10 kHz . . .
12014 - 08 - 15; 12014 -09 -26

(1976 -)



0960

2015
16 MSP430F149
4 x4
SPI( ) o
AD9833 N
o 1 - 1.5V
2 Hz 250 kHz o 200 -
2 000 pwS/cem
HCI 3
417.813 1 835 uS/cms
Co, N 25 C
24 2 Hz.5 Hz.
10 Hz.20 Hz.50 Hz.80 Hz.100 Hz.200 Hz.400 Hz.
1 000 Hz.1.5 kHz.2.6 kHz.5 kHz.8 kHz.10 kHz.20
kHz.50 kHz.80 kHz.100 kHz.130 kHz.150 kHz.200
1 kHz.220 kHz.250 kHz;
Fig. 1 Design block diagram of an electrical 3 o 3
conductivity excitation source system A 2 Hz - 250
kHz; B
AD9833  ADI wS/cmo
o AD9833
AD9833
2.2
DDS (
) - N . -
o DDS
4 x4 5
MSPASOI49 bDs Fig. 2 Flow chart of the software as a whole
AD9833
2 ’ 3 417 pS/cm
813 wS/cm 200 Hz
3 X 1 835 wS/cm.
2 000 Hz o
3.1

3



1 *97 -
1 000 Hz o
Rgo
®w, o, (w, = 10w,) RC
1z, | = = (3)
‘ 1 +w' R
R;
1Z,| = — (4)
1 + w,RC
T:W?Ricf r= ‘Zl‘/‘ZZ‘
7= -1)/(100 - ) ;
Rg:
Ry = [Z/|x V1 +7 (5)
Rs ‘ Zl N Z2 ‘ ‘ Zl >
‘ Z2 ‘ Cp
3
CI‘
Fig. 3 Influence of various excitation frequencies i
on the measuring results of electric conductivity
w, o, RC
3.2
)
w RC
4 = (6)
‘ ! ‘ w,C,
)
w,R5C
Z,|= (7)
‘ ? ‘ w,C,
R.:
100z; - 7*
Ry = |—5— 8
’ 10* - 1 (8)
(8) R, Rs
4 ‘Zl N Zz ‘ Cd
Fig. 4 Equivalent circuit of the conductivity cell C,
— 1.5V
100 Hz 1 kHz.1 kHz 10
o kHz 25 C 0.978
C, R 417.813 1 835 pS/em 3
C, ; C, .



*+ 08 - 2015
2 o
1 ( ) (nS+em™)
Tab. 1 Data measured during the dual - frequency ( parallel mode) electrical conductivity test( uS * cm ")
100 Hz.1 kHz 1 kHz.10 kHz
100 Hz 1 kHz 10 kHz
417 399 415 418 399 415
813 779 808 814 778 807
1835 1695 1808 1835 1691 1807
2 ( ) (nS+em™)
Tab. 2 Data measured during the dual — frequency ( series mode) electrical conductivity test (S * em™')
100 Hz.1 kHz 1 kHz.10 kHz
100 Hz 1 kHz 10 kHz
417 399 415 418 415 417
813 779 808 814 807 813
1835 1695 1808 1835 1809 1835
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struction process of the three-limensional temperature field inside a boiler. Key Words: acoustic method tempera—

ture field reconstruction algorithm GMRES algorithm

= Study of a Water Solution Electric Conductivity Measurement System
YANG Wei—guo ( Military Representative Office of the Naval Forces of Chinese PLA Resident in Shanghai Re—
gion Responsible for Naval Vessel Design and Research Shanghai China Post Code: 200011) //Journal of Engi-

neering for Thermal Energy & Power. —2015 30(1). -95-100

Electric conductivity is deemed as an important parameter for evaluating water quality. In compliance with the re—
quirement to check and measure the electric conductivity of a water solution designed was a water solution electric
conductivity measurement system with a high measurement precision including an excitation source system with the
output parameters being controllable and a temperature compensation module to reduce the measurement error arisen
from the electrode polarization effect and temperature effect. In this connection the authors studied the influence of
the selection of the frequency of the singledrequency excitation signals and dualHrequency excitation signals on the
electric conductivity measuring precision and stability of the system. It has been found that the excitation signal fre—
quency can affect the accuracy of the measurements of the electric conductivity. When the frequency of the excita—
tion source is chosen it is commonly higher than 1 kHz and in such a case the measuring value will be stable and
the error is relatively small. Under the dual4requency mode it is relatively accurate to use the dual-requency exci—
tation source with its frequencies being 1 kHz and 10 kHz to measure under the tandem mode the water solution with
a relatively high electric conductivity. In the measurement range from 200 to 2 000 pwS/cm the electric conductivity
measurement system such designed can obtain a consistent and repeatable measuring result with its error being less

than 3% . Key Words: electric conductivity excitation source frequency dual-requency measurement

= Experimental Study of the Nitrogen Oxide Emis—
sions Characteristics of a Bituminous Coal With a High Fuel Nitrogen Content Under the Condition of the
Air Staged Combustion YANG Jian-cheng WU Jiang-quan SUN Shao—zeng ( National Laboratory on En—
gineering for Reducing Pollutant Emissions from Coal Combustion Harbin Institute of Technology Harbin China
Post Code: 150001) HU Ya-min ( China Electric Power Investment Group Corporation Beijing China Post Code:

100032) //Journal of Engineering for Thermal Energy & Power. —2015 30(1). -101 —107

Experimentally studied were the nitrogen oxide emissions and burn-eut conditions under the condition of the air



