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Fig. 1 Diagram of a simple organic Rankine cycle system
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Fig.2 T —s diagram of a saturated ORC system
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Fig.3 T —s diagram of a steam-iquid two
phase ORC system
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Fig. 5 Diagram of a recuperation type ORC system
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Tab. 1 A part of properties of the organic working
W =W =W, =W, (2) medium chosen
o /IC /C /MPa
R600a  a -11.7 134.7 3.64 A3
: R60la a 27.8 187.4 3.39 A3
W, =my,*(h —h,) (3) R600 -0.5 152.0 3.8 A3
R601  a 36 196.6 3.37 A3
W, =my*v - (p —p,) 7/, (4) R245fa b 15.1 154.1 4.43 BI
W, =m., *g*H/(n, *1000) (5) Ri34a b -26.1 101.1 4.06 Al
my R236fa b ~1.4 124.9 3.2 Al
m, = CT m o+ (1, = 1,) /(hy - hs) (6) R152a b -24 113.3 4.52 A2
m,, m kg/s; a b:
(;— kJ/m3'°C;mg—
m’/s;t, 1, 4
C; hy~hyshs— 1
kJ/kg m,~m,— AN 4.1 ( )
v,— 2 H— ( )
mo 1
E 100 160 °C
£ o .
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Tab. 2 Comparison of the calculation parameters

of the system in two forms

R245fa R601a

1% 10.3 11.5 14.2 17.7

6.8 6.8 16.5 16.5

/kg+s™! 0.42  0.47 0.2 0.24
/m? s} 4.1 4.6 1.4 1.7
/C 102 104 127 137

R245fa 1.2%

2 Co R601a

1.6% R245fa

R245fa
: R601a
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was verified. It has further proven that the analytic method is feasible thus laying a foundation for improving the
methods for designing the oil turbine and its kind. Key words: steam turbine unit oil turbine geometrical parame—

ter performance prediction

= Study of a Three-shaft Gas Turbine-based Water-spraying Inter-cooling
Cycle DONG Bin LIN Feng MA Zheng—un LI Dong-ming ( CSIC No. 703 Research Institute Harbin Chi-

na Post Code: 150078) //Journal of Engineering for Thermal Energy & Power. — 2013 28(3) . —234 ~240

Calculated was the performance of a three-shaft gas turbine-based water spraying inter-cooling cycle and studied was
the variation tendency of the main parameters when the ratio of the inter-cooling water quantity sprayed and the inlet
air quantity was between 0% to 2% . On this basis a test of which the ratio of the inter-cooling water quantity
sprayed and the inlet air quantity was 0.45% was conducted. The test results show that with 0.8 to 1.0 Ne of the
rated load serving as the reference when the exhaust gas temperature of the LP turbine is kept unchanged the out—
put power will increase by about 7. 5% the efficiency will go up by around 1. 8% ( relative value) the rotating
speed of the HP shaft will be basically constant while that of the LP shaft will increase about 1. 8% the NO, emis—
sions will decrease by about 10% and the non-uniformity of the temperature field at the tail portion of the turbine
and the vibration parameter of the unit will be normal. It can be seen that the inter-stage water spraying and inter—
cooling will become an effective means for improving the performance of a unit. Key words: gas turbine water—

spraying inter-cooling test

= Working Medium Selection for Flue Gas Heat Source Organic Ran—
kine Cycle Systems LIU Guangdin CHEN Qi—<¢heng ZHANG Bing( National Key Laboratory on New En—
ergy Source Power Systems Beijing City Key Laboratory on Low Grade Energy Sources Multiphase Flow and Heat
Transfer North China University of Electric Power Beijing China Post Code: 102206) //Journal of Engineering for

Thermal Energy & Power. —2013 28(3) . -241 ~245

Under the condition of the heat source of flue gases being at different temperatures studied was the relationship be—
tween the thermal efficiency and the organic working medium of a subcritical organic Rankine cycle power genera—
tion system and applications of the organic working medium thus optimized in a recuperator system. It has been
found that for a subcritical organic Rankine cycle system at given heat source parameters when the temperature of

the organic working medium at the inlet of the expander is kept constant the system will attain its maximal efficien—
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cy with the working medium keeping in the dry saturated steam state at the inlet of the expander and in the mean—
time the organic working medium R245fa is superior to other working media for a low temperature flue gas heat
source organic Rankine cycle power generation system when the system efficiency flammability and toxicity of the
organic working medium etc. factors are compared. The efficiency of the system can be up to 10. 2% . When the heat
source pertains to high temperature flue gases the organic working medium R601a is relatively superior however

because it is highly flammable it is necessary to study a new type working medium suitable for high temperature
heat sources. The efficiency of an organic Rankine cycle power generation system with a recuperator is relatively
higher than that of a simple cycle power generation system of which the main causes lie in a decrease of the energy
loss during the heat exchange at the side of the condenser. Key words: organic Rankine cycle working medium

power generation system

= Study of the Intensified Heat Exchange Charac—
teristics of a Cylindrical Wing Vortex Generator in a Rectangular Channel With a Constant Heat Flow
FENG Zhizheng ZHOU Guo-bing YANG Lai-shun HE Jing ( College of Energy Source Power and Mechanical

Engineering North China University of Electric Power Beijing China Post Code: 102206) // Journal of Engineering

for Thermal Energy & Power. —2013 28(3) . —246 ~251

Under the condition of a constant heat flow experimentally studied was the influence of the placement of a plane and
cylindrical wing vortex generator on the comprehensive heat exchange performance. With ( Nu/Nu®) /( f/f°) ' ser—
ving as a factor for evaluating the comprehensive heat exchange performance of a vortex generator it has been found
that the comprehensive heat exchange performance of a streamlined cylindrical wing type vortex generator is superior
to that of a plane and straight wing type one. Furthermore the influence of the inclination angle o attack angle 8
and interval at the leading edge on the comprehensive performance was investigated. When o =20 degrees the com—
prehensive heat exchange performance will be relatively good. Under the condition when Re =650 —2900 the com-—
prehensive heat exchange performance at 8 =0 degree will be the best. With an increase of the Re the comprehen—
sive heat exchange performance at 8 =45°and 8 =60°will be markedly improved. When the interval at the leading
edge S =30 mm the comprehensive heat exchange performance of the elliptical cylindrical trapezoidal wing ( o =

20 degrees) type vortex generator will be the best. On the basis of the test results a fitting of an experimental corre—
lation formula for the elliptical cylindrical wing type vortex generator was performed to offer reference and basis for
engineering design. Key words: constant heat flow rectangular channel vortex generator intensified heat ex—

change comprehensive performance factor



