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Fig. 1 Schematic diagram of a combined recuperation

ORC power generation system (5)
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Tab. 1 Influence of the extraction pressure on the thermal performance of the system at the evaporation temperature of 105 °C
P2 m 1 I, I I, I, mg m., W e
/MPa fkgest e o KW kW kW kW kW JkgesT' JkgesT! /kW ¢
0.3 309.5 10.15  47.40 1.095 7733 2117 2072 3554 9.541 314.8 2977 7062 0.0781
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ciency by 0.5% —1% at the rated load while heightening the economic performance under the low load operating
conditions far more than those above-mentioned. The retrofitted blade and reardoaded blade can enhance the per—
formance under the off-design operating conditions by around 4% and 7% thus attaining the original intention: un—
der the precondition that the efficiency at the rated load is not becoming lower the economic performance under the
low load operating conditions can enhance by a large margin. Key words: off-design operating condition long

blade bowed and twisted blade secondary flow boundary layer numerical simulation

- ORC = Study of the Influence of the Extraction Steam-
Exhaust Steam Combined Recuperation on the Thermal Performance of a Low Temperature Steam ORC
System YANG Xinde HUANG Feifei DAI Wen—zhi DONG Si-han ( College of Mechanical Engineering
Liaoning Engineering Technology University Fuxin China Post Code: 123000) //Journal of Engineering for Ther—

mal Energy & Power. — 2014 29(3) . -249 -255

To fully recover the steam produced from low temperature waste heat during the hot exploitation of mineral resources
in the tail portion in line with the first and second law of thermodynamics and on the basis of an independent ex—
traction steam recuperation and independent exhaust steam recuperation system proposed was a new type extraction
steam-exhaust steam combined recuperation system and established was an extraction steam-exhaust steam combined
recuperation theoretical model with the low temperature steam serving as the heat source. By preparing a calculation
program the authors analyzed respectively the thermodynamic performance of an ORC cycle with steam extracted

exhaust steam recuperation ORC cycle and combined recuperation ORC cycle and compared with that of an ORC
cycle with no steam extracted. The research results show that all the thermal efficiency net output power and exergy
efficiency of the three recuperation cycles will increase with an increase of the evaporation pressure among them

the combined recuperation cycle has the best thermal performance the thermal efficiency net output power and ex—
ergy efficiency hitting 11.37% 7 593 kW and 51.9% respectively and 19.6% 12.5% and 15. 1% respectively
higher than those of the ORC cycle with no steam extracted under the same operating conditions. For the exergy loss
by unit power consumption various cycles will exhibit a gradual descending tendency with an increase of the evapo—
ration pressure and the ranking of the exergy loss for unit power consumption can be listed as follows: combined re—
cuperation cycle < extraction steam cycle < ORC cycle with no steam extracted. When the evaporation temperature
is 105 °C the corresponding exergy losses for unit power consumption are 0.91 0.95 1.06 and 1.22 respectively.

In the meantime at the same extraction steam pressure the extraction steam coefficient of the combined recuperation
cycle o will be lower than that of the independent extraction steam recuperation cycle. Under the condition that the
mass flow rate of the working medium is basically the same the combined recuperation cycle will result in better

thermal performance. Key words: low temperature waste heat steam organic Rankine cycle steam extraction and
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EHD/ = Experimental Study of the Heat Transfer
and Resistance Characteristics of an EHD ( Electrohydrodynamics) /Pulsating Flow Hybrid Enhanced Heat
Transfer-based Heat Exchanger YANG Xia LIU Feng-iang XIONG Hui YANG Qing ( College of Elec—
tromechanical Engineering Wuhan Engineering University Wuhan China Post Code: 430073) //Journal of Engi—

neering for Thermal Energy & Power. — 2014 29(3) . —-256 -261

With water serving as the working medium experimentally studied was the influence of the electric field and pulsa-
ting flow on the heat transfer and resistance characteristics of a single tube heat exchanger. During the test the volt—
age value is set at 0 —40 kV the frequency of the pulsating flow at f =1 2 and 3 Hz and its amplitude A =ii the
time — averaged flow rate inside the tube under the condition of the pulsating flow q =0.1 —0.5 m’/h. The test re—
sults show that under the single action of the pulsating flow in the tube path and an identical flow rate and with an
increase of f the heat transfer coefficient a has no conspicuous change 1i. e. the single action of the pulsating flow
plays an inconspicuous role in enhancing the heat transfer inside the round tube. The single action of EHD can re—
markably enhance the heat transfer. When the voltage is relatively small a grows slowly and when the voltage U >
30 kV o grows relatively quick but with a continuing increase of the voltage o tends to become slow and smooth
and can maximally increase by 0. 12 times. Both the pulsating flow and EHD can play a certain combination role. f
has a relatively big influence on o under the condition of the electric field being intensified especially when U >30
kV the bigger f is the greater o in the tube path will be. The corresponding o can increase by about 0. 25 times.

Under the combination action of EHD and the pulsating flow with an increase of Re the resistance coefficient in the
tube path N\ will gradually decline and in case of an identical Re \ enhanced by the pulsating flow will be conspicu-
ously higher than that without the pulsating flow. Under the condition that both Re and the frequency are identical

whether or not the voltage increases has no influence on \ 1i. e. the resistance loss mainly comes from the action of
the pulsating flow while the electric field has a relatively small influence on \. Key words: EHD ( electrohydrody—

namics) pulsating flow hybrid enhancement convection-based heat exchange

Co, = Study of the Boiling Heat Exchange Characteristics of a Low
Temperature CO, flow inside a Micro-channel ZHANG Liang LIU Jian-hua DING Yang ( Refrigeration
Technology Research Institute Shanghai University of Science and Technology Shanghai China Post Code:
200093) YE Fang-ping ( Zhejiang Xinjin Air Conditioning Equipment Co. Ltd. Longquan China Post Code:

323700) //Journal of Engineering for Thermal Energy & Power. — 2014 29(3) . -262 -266



