28 2 Vol.28 No.2
2013 3 JOURNAL OF ENGINEERING FOR THERMAL ENERGY AND POWER Mar. 2013
: 1001 —2060( 2013) 02 - 0150 - 04
Filefe i &L &
(1. 201306; 2. 210096)
AT AEFALT R BRGNS RN
B8R39 4 A A A (locally homogenous flow, LHF) , # 5 7 4t 1
St AL B A8 FAL T 5 3 i AR E R TR AL AL 5F B SRR
X % &%) % & L ( Phase Doppler Particle Analyzer, PDPA) | LHF
B EEE T HRED R B RERAITT . £REW,
B SR T AR R R A AR B R AR KO ik 6
kLR ik B R AL 2 B, R A5 E 69 LHF B 4k 45 A & ’
T 80 . A IR B 3B B 60 M A AL N-35
2
s Ao i Y A i T P TR S 5% B A R AR i (—2 (1
' e +e "
’ ’ . ’
0359 LA n=p°, (2)
J 1
-p |1
Uy o Z (3)
L_L - ’
IIIBX_ ; ‘]_
TP ;B b—
i v L—
. ( LHF) o
-4 A (1) ~ (3)
D, 150
o (3)
LHF J = mu, +mu, (4)
R 5 TmysuyT— y MU,
LHF °
(1) (4) (3)
L melul(l Y ALR *s1) 1 (s)
;(2) pe Z
— TALR— )
o ; b o
5
4dm
u = B I (6)
o 7TDnozpl( 1 - an)
12012 -05 -08; 12012 -12 =20
s« ” (2012BAD38B09) ; ( 11DZ2280300)

(1953 -)



2 . 151 -
(o7} 7~9 Sk
st
1 N
oy = \
‘ 1 + (pg ¢ Sr) /( P ° ALR) §\\\Q'7/}/Jll/ﬂll//
ﬁ% _’ e o 0 0 0 O
( 5) ( 6) ( 3) ( 2) A A 2 2 B B B B2 N
(7) B b VS \
7T A
S\
— -
4
=b / —1+ALR sr) X B Akl e
. ALR) /(p, * sr) (7) Fig. 1 Drawing of the structure of an
g
5 B b air bubble nozzle
b ALR B
Re, ALR :
B = e* Rey * ALR’ (8)
" Re, =4m /(@D ) e=40 ¢=-0.37
d=0.15,

(7) (1)

- 2 > 4 m
N v BN PP
< ALR 2
PLot 4 ALR « sr) N/1+"’1 2
p. P * ST

e +e"
(9)
b ALR
(9)
2
1
o D, 1.5
mm 28 45° 1 mm
90°,
2 0
PDPA.
N 0.4

MPa o

B2 FHALTEHR
Fig. 2 Schematic drawing of the

atomization system

3
5 LHF
(1)
;(2) —
. 6 10
Z/D,, 100
Z/D,,
>100 3 . 1.5
mm 3 Z 250,300 350 mm Z/
D, 166.200.233, 3
5.5 55kg/h
0.4 MPa ALR 0.1 3
. 3
C



* 152 2013
N _ _
z (u’dl_u’d)(di_(ﬁ
_ izl
C = = — - (10)
\/z (uy; _u{)zz (d —d)z
izl iz o
w, d— . b ALR
d, — o (1) ~ (9) o
o 55 kg/h 0.4 MPa ALR
0.0185.0.03.0.0485.0.0615 0.1
80 A—2 1. 0175, 1. 65.2. 6675, 3. 3825
PPN, it 2o 5.5 kg/h.3 b ALR 5
60 A e
R o
)
E 40 b ALR b
o 7=250 mm =3.25 +18.93 x ALR.
20 & Z=300 mm
A~ Z=350 mm b 7.4 °
0 1 1 1 1 1 1
0 5 10 15 20 25 10
2 ] A B /mm ,
B3 EELAEEAESRSHIFRT 8 f
Fig. 3 Particle diameter distribution characteristics A J o
WU
at various heights along the radial direction B o0 i o
| e
b -
S a3 ’
1.0 sl q o Vs
—(—Z=250 mm 4
L »Z=300 mm 2 b=3.25+18.93*ALR i
= —/—Z7=350 mm ’ | . | . d Eifﬁlgﬂz
0.6 0.00 0.02 0.04 0.06 0.08 0.10 0.12
0 SWTEEALR
fj\ 04l
2 .l . BS b5 ALR % 7
____"'}::'“'—“}= 4— Fig. 5 Relationship between b and ALR
00F-coo oW —A4—0
-0.2 1 L L L 1 L b ALR ( 9)
0 5 10 15 20 25
1 B S /mm o
Sk 17 o o -2k R . 6 LHF LHF
B4 ik e kR iR e AR R
Fig.4 Correlation characteristics of the particle diameter
and velocity of the droplets at the downstream ° LHF
LHF
3 Z/D,. <100 ° LHF
1 250 mm
Z/D,, >100 300
o 4 3 350 mm
3 o 6(b)
o LHF 7% o



2 . 153 -
% b @ LRAY
® | A N o EIE M LHF B
L S0F o . A ﬂe{ﬁ&ILELHFE%h_J{E
30 o a a 2
- Z=250 mm -3 7 1 Jedelsky J Jicha M Slama J et al. Development of an effervescent
10 3 P
: _- A atomizer for industrial burners J . Energy Fuels 2009 23( 12):
@70/ . ) 8y
§ 50 ’ A X 6121 - 6130.
3 . A
B 30! 3 i} i 3 2 Ghaemi S Rahimi P Nobes D S. Effect of bubble generation char—
10 Z=300 mm ? i acteristics on effervescent atomization at low gas — liquid ratio oper—
- 70 A i ation J . Atomization and Sprays 2010 20( 3) : 211 -225.
| . h 3 Ejim C E. Effect of liquid viscosity surface tension and nozzle size
=50 Y N y
i 30! 3 i} i ] 3 on atomization in two — phase nozzles D . Alberta: University of
| Z=350 mm T —a Alberta 2008
10 erta .
0 5 10 15 20 25 4 Shearer A J Tamura H Faeth G M. Evaluation of a locally homoge—
2 17 B B /mm
neous flow model of spray evaporation J . Journal of Energy
iz B R IR o S L 1 q
(a) S L5 B T4 A A2 PR RT 1 070 3971 278,
5 Panchagnula M V. High mass flow rate effervescent atomization
_ 50 D . Indiana: Purdue University 1994.
e r > White F M. Viscous fluid flow M . New York: McGraw-Hill 1992.
45
&% [ 7  Catlin C A Swithenbank J. Physical processes influencing efferves—
=4 40 1 > (? cent atomizer quality in the slug and annular flow regimes J . At—
g 35+ 8 omization Sprays 2001 11(5):575 -595.
=S ap 8 Kim J Y Lee S Y. Dependence of spraying quality on the internal
m 30
- (FP flow pattern in effervescent atomizers J . Atomization Sprays
§ ar 2001 11(2) :735 - 756.
L£ 20 - ) 9  Lorber M Schmidt F Mewes D. Effervescent atomization of liquids
'lJ—E] 15 4 J . Atomization Sprays 2005 15(2) : 145 - 168.
g 10 ) ) ) ) ) ) ) 10 Benatt F G S Eisenklam P. Gaseous entrainment into axisymmet—
10 15 20 25 30 35 40 45 50 ric liquid sprays ] . Journal of the Institute of Fuel 1969 42:
S PR BE/m - st 309 -315.
(b)) 7538 P32 4 S 5 S5 TN 45 SR % L (# %3
B 6 AT T R R R .
L5 BT 4 R
Fig. 6 Test results and the simulation and prediction
ones of the average velocity of the AP ABIE R 57]%,\\ %4k B2 M Lk F A

atomized liquid droplets

LHF

250 mm

R L, RARANBT S AR A WA
ﬁ&%“%%$$%ﬁﬁ%ﬁ%%ﬂ%ﬁ%oé
BrSHH,E 28 NER, TROIEREEMHEK
HAREBEHR R GEEFTBRHRAR AR EEHR
REREBRBEARS T EEERK. KB AZL
0, F U A AT, TS Bk A Aok E IR
RFEAEPRARZ -2t F Ay AR b0 ARER
B BT R e T k.

AP THASEFRRIFFE LR A F L
KEHARIAE TR L IRESF o) £ BBREAM,
AL TAEAR £ LA H AR A H

ez mEA

ISBN: 9787302307310

AR 19 7T

8 B #7:2012 - 12 -3




* 216 - 2013

tem when R236fa R600 and R114 are used a relatively big net power output can be produced with a relatively high
thermal efficiency. The variation law of the exgergy efficiency of the system with the evaporation pressure is similar
to that of the thermal efficiency. The exergy efficiency of the system when R600 is used can hit the highest of
45.98% . To raise the evaporation pressure can effectively enhance the exgergy efficiency of the system and decrease
the exergy loss of the system. From the viewpoint of the difficulty of the exhaust steam to be condensed the authors
believe that R245fa and R123 should be the working media applicable for organic Rankine cycle systems. Key
words: organic working medium low temperature waste heat-produced steam organic Rankine cycle thermodynam—

ic performance

= Study of the Annular Flow in Vertical Risers by Using Ray Meth—
ods HU Ri-cha BI Qincheng ZHAO Yu et al( National Key Laboratory on Multiphase Flow in Power En—
gineering Xian Jiaotong University Xian China Post Code: 710049) //Journal of Engineering for Thermal Energy
& Power. — 2013 28(2). — 145 ~149

Discussed were the void fraction in a section of a vertical riser in annular flow measured by a single beam of y-ray
and the evolution of the flow pattern. The quick closing valve method was used to calibrate an average void fraction
in a section and compared with two calculation formulae of the ray method. The errors as calculated by using the lin—
ear and logrithm formula were within a range of £6.2% and *7.1% respectively. Based on the void fractions in
the section and the distribution of the liquid phase the evolution of the annular flow in the vertical riser was deter—
mined to pass through the following three zones namely non-uniform distribution zone relatively stable zone and
fault zone. The chart showing the distribution of void fraction in the section by using the ray method and the magni—
tude of the relative error as calculated between the two formulae can reflect the evolution of the annular flow. The re—
al-time photos verified the accuracy of the results detected by using the ray method. Key words: y-ray densiome—

ter void fraction in a section annular flow

= Study of a Model for Predicting the Liquid Drop Velocity in
the Lower Reaches of a Flow Field Under the Effervescent Atomization FANG Heng-he XIE Jing
( College of Food Science Shanghai Oceanology University Shanghai China Post Code: 201306) LIU Meng ( Col-
lege of Energy Source and Environment Southeast University Nanjing China Post Code: 210096) //Journal of En—
gineering for Thermal Energy & Power. —2013 28(2) . - 150 ~ 153

To predict the liquid drop velocity in the lower reaches of a flow field under the effervescent atomization established
was a model for predicting the above-mentioned liquid drop velocity under the gasdiquid two-phase flow atomization

with the help of a corrected local homogenous flow ( HLF) model and compared was the velocity such obtained with
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that measured by using a laser Doppler particle analyzer ( PDPA) . It has been found that when the particle diameter
of the liquid drop in the sparse phase zone along the radial direction has little change and is irrelative to the particle
velocity the corrected LHF model can predict the liquid drop velocity in the lower reaches of the flow field atom—
ized. With an increase of the axial length of the mist torch the predicted values of the liquid drop velocities in both
atomization center and rim are more and more close to the test values. Key words: effervescent atomization liquid

drop velocity prediction model

= Experimental Study of the Resistance
Coefficient and Fluctuation Coefficient of a Staggered Tube Bundle Laterally Going Around by a Gasiquid
Two-phase Flow SU Xin-un ( Tianjin City Key Laboratory on Refrigeration Technology Tianjin Commerce
University Tianjin China Post Code: 300134) WANG Dong LIN Zong-hu( National Key Laboratory on Multiphase
Flow in Power Engineering Xi’ an Jiaotong University Xian China Post Code: 710049) //Journal of Engineering
for Thermal Energy & Power. — 2013 28(2) . —154 ~157

By using a resistance strain meter and a beam type resistance strain sensor experimentally studied were the resist—
ance coefficient and fluctuation resistance coefficient of a staggered tube bundle in three tows laterally swept by a
gas-liquid two-phase flow. Organic glass cylinders with a diameter of $30 mm were used as the tubes for testing the
flow pattern of the gasiquid two-phase flow was of cell shape and the Reynolds number of the two-phase gas flow
was within a range from 2.0 x 10" to 6.0 x 10" with the void fraction in the section ranging from 0 to 0.30. It has
been found from the test that with an increase of the void fraction and the Reynolds number the fluctuation resist—
ance coefficient of the cylinders will decrease while the resitance coefficient of the staggered cylinders will increase
with an increase of the void fraction. Key words: gasdiquid two-phase flow fluctuation resistance coefficient gap

flow staggered cylinder

0,/CO0, (V) - =0,/CO, Combustion in a Fluidized Bed( V) -Opti-
mization of Lignite Combustion at a High Oxygen Concentration ZHAO Ke TAN Li DUAN Cuiiu
et al ( Engineering Thermophysics Research Institute Chinese Academy of Sciences Beijing China Post Code:

100190) //Journal of Engineering for Thermal Energy & Power. —2013 28(2). - 158 ~163

When combustion at a high oxygen concentration takes place in a circulating fluidized bed the thermal fragmenta—
tion and combustion characteristics of lignite will change. To optimize the combustion of lignite at a high oxygen con—
centration the influence of the primary air oxygen concentration and the secondary air flow proportion on the com—
bustion stability pollutant formation characteristics and combustion efficiency was studied in a 0. 15 MW circulating

fluidized bed test system. The test results show that lignite can realize a stable combustion when the oxygen concen—



