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Tab. 1 Mathematical model for a recompression cycle
/K kg ™! w, = x(h, —hy)
/kJ + kg ™! we = (1 =2) X (hy = h)
/K) kg™ w, = hy — hs
/kJ * kg™! W= W W =W
k) * kg™ q; = hy = by
/kJ » kg™! q = he =y
n=--
4;
x i h
3
2 o
1 kg/s 293 K
101 325 Pa.
2
Tab. 2 Basic operating conditions
/K 305
/MPa 7.7
/MPa 20
/K 823.15
0.9
0.9
0.9
0.98
0.58
/C 8

2

Fig. 2 Comparison of efficiencies in several cycles

at various temperaturesat the inlet of the turbine
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Fig. 3 Comparison of efficiencies in several Fig. 4 Effect of the inlet air temperature
cycles at various pressure ratios on the cycle efficiency
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Fig. 10 Effect of the terminaltemperature

difference on the cycle efficiency
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Tab. 3 Cycle parameters
/K /K /MPa
823.15 0.58 0.45
305 7.7 2.6
923.15 0.58 0.48
4
Tab. 4 Component efficiency
0.9 0.9 0.93 0.98
5
CO,
0.45.
(1)
305 K ;
(2) 7.7 MPa
(3)
923 K 0.48;
(4)
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temperature rise of the heat pump in the system increases from the temperature rise of 17.6 “C in the traditional
heat convertor to 25 °C therefore enhancing the heat quality Key words: generator jet ejector absorption-type

heat convertor thermodynamic analysis heat quality

= Study of the CaCO, Foul Characteristics of an Intensified Evapo—
ration Tube WANG Yan-kun ZHANG Hua YOU Xiao—kuan SHENG Jian ( Refrigeration Technology Re—
search Institute Shanghai University of Science and Technology Shanghai China Post Code: 200093) //Journal of

Engineering for Thermal Energy & Power. —2016 31(5) . -34 ~39

With an intensified evaporation tube serving as the object of study investigated was the law governing the fouling of
CaCl,Na, CO; solution on the surface of a bare tube a plane and straight obliquelyfinned tube and a sawtooth—
shaped obliquely<finned tube. A constant initial foul formation ion concentration method was adopted i. e. no foul-
formation ion was added in the process of foul formation during the test. For several types of heat exchange tube and
bare tube the foul resistant effectiveness was tested respectively at various temperatures and flow speeds. The test
results show that the amount of foul formed on No. 1 plane and straight finned tube is largest far larger than that
formed on the bare tube. The amount of foul formed on No. 2 straight finned tube is smallest. The fouling resistance
of the sawtooth-shaped finned tube is close to that of the bare tube thus the types of their foul being also similar.

Key words: intensified heat transfer CaCO, foul intensified evaporation tube

CO, = Analysis of the Power Generation Cycle Characteristics of Supercritical
Carbon Dioxide LIAO Jixiang ZHENG Qun ZHANG Hai( College of Power and Energy Engineering
Harbin Engineering University Harbin China Post Code: 150000) LIU Xing-ye( College of Architectural Engi—
neering Heilongjiang University of Science and Technology Harbin China Post Code: 150022) //Journal of Engi-

neering for Thermal Energy & Power. —2016 31(5). -40 ~46

Five types of supercritical carbon dioxide power generation cycle were analyzed namely simple recuperative cycle

recompression cycle partial cooling cycle pre-compression cycle and subsection expansion cycle. Under the same
operating parameters the thermal efficiencies of the cyclic systems above mentioned were analyzed and compared. It
has been found that both efficiencies of the recompression cycle and the partial cooling one are the highest approac—
hing to 45% . However the highest efficiency of the partial cooling cycle can result only at a high pressure ratio

while the efficiency of the cycle in question at a low pressure ratio has no obvious cutting edge when compared with
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that of the recompression cycle. The efficiencies of other cycles are relatively low and their devices are comparative—
ly complex thus they are not widely used. As a result the efficiency of the recompression cycle is regarded as the
highest. In addition the configuration of its system is simple and pressures can be easily controlled thus the recom—
pression cycle is deemed as the optimum cycle. On this basis a further thermal calculation of the recompression cy-
cle was conducted and the influence of the cyclic parameters on the performance of the cycle was analyzed. To this
end the optimum operating parameters for achieving the highest efficiency of the cycle were obtained: when the
temperature at the inlet of the turbine is 823.15 K the optimum temperature at the inlet of the compressor will be
305 K the optimum pressure at the inlet of the compressor will be 7.7 MPa the optimum pressure ratio will be 2. 6
and the efficiency of the cycle will be as high as 45% . Key words: supercritical carbon dioxide power generation

cycle cycle efficiency

= Analysis and Simulation Study of the Load-rejection Test of
a Split-shaft Gas Turbine XU Xin ZHOU Jian-hua ZHANG Ya-dong ( Shenyang Engine Design Re—
search Institute China Aviation Industry Corporation Shenyang China Post Code: 110015) SUN Yong ( Engine
Co. Lid. China Aviation Industry Corporation Beijing China Post Code: 100028) //Journal of Engineering for

Thermal Energy & Power. —2016 31(5) . -47 ~53

With a splitshaft gas turbine generator unit serving as the prototype the dynamic characteristics of the gas turbine
were analyzed by using the multidoop feedback PI control and compressor inter-stage air bleeding technology under
the condition of the unit being forced to shed its load. In the meantime according to the volume and inertia method

a nonlinear mathematic model for gas turbines was established and then in accordance with the model thus estab-
lished a model for simulating the dynamic performance of a gas turbine was built by making use of a Matlab/simu-
link platform. The test and simulation results show that the above-mentioned split-shaft gas turbine has an ability to
suddenly reject 80% of its rated load. Among them when the load of the gas turbine is 20% its control quality is
relatively ideal. The simulation model can correctly reflect the dynamic characteristics of the gas turbine under the
condition of the gas turbine subjected to a big disturbance thus meeting the precision and real-time requirements for
dynamic simulation. Key words: splitshaft gas turbine multidoop feedback PI control volumetric inertia dynamic

simulation load rejection

= Experimental study of a Gasiquid Two-phase Flow

in a Small Curvature Rectangular Section Snake-shaped Micro-channel ZHOU Yun-ong SUN Zhen-



