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Tab. 1 Waste heat steam parameters of the steam
injection-into-oil-shale production process
1 4a
/ 5 i Ic 400 ~700
/MPa 0.4~0.5
* /C 150
B2 ZAKAHBFERA Ikg+s! 27.8
Fig.2 T - S diagram of the thermodynamic
cycle of a system 2.2
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Fig. 3 Temperature-entropy diagram of R245fa A -

Fig. 4 Enthalpy value at the outlet of various

equipment items at various evaporation pressures
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Tab. 2 Thermodynamic properties of R245fa 5
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4 2.4
N o 4

3 85°C



6 ORC * 667 ¢
6 o o
0.11 8
L . aa s s ol
0.10F YV TYrY —=—(.5 MPa
I —+— 1.0 MPa
0.09F sabhddbisssss  —+—]5MPa
[ ——2.0 MPa
. 0.08 —+—2.5MPa
R 007F pesesessesssesses
® .06} .
0.05F+
0.04 ._.__.___._,.__H—l——I—'__'_""
0‘03 A 'l i i L A 'S
220 240 260 280 300 320 340 °
TRifiR/kg * s
B6 IRASAKMMEY AN
Fig. 6 Law governing the effect of the flow rate of the °
working medium on the thermal efficiency of the system
0.0885F
0.0880F
6
0.0875F
: ot
L —e—85
EO.USTO e 73T
0.0865} 6T
: 0.0860}
0.0855 1 1 1 1 1 1 1 1
220 240 260 280 300
THFARkg * 5!
B 7 SRR ES RGRIAE Y raIAE
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Fig. 9 Relationship between the evaporation pressure
and the thermal efficiency of the system at various

back pressures of a steam turbine

(1) 5%C
0.25 MPa 2.566

(2) 85°C

(3) 1.5 MPa

.2 MPa.

D . : 2008.
KANG Zhi—gin. Pyrolytic characteristics of oil shale and numerical
simulation of the in-situ heat injection oil and gas production D .
Taiyuan: Taiyuan University of Technology 2008.
Athanasios I Papadopoulos Mirko Stijepovic Patrick Linke et al.
On the systematic design and selection of optimal working fluids for
Organic Rankine Cycles J Applied Thermal Engineering 2010
30:760 —769.
H D Madhawa hettiarachchi Mihajlo Golubovic William M Worek
et al. Optimum design criteria for an Organic Rankine Cycles using
low-temperature geothermal heat sources J . Energy 2007 32:
1698 - 1706.
Lemort Vincent Quoilin Sylvain Cuevas Cristian et al. Testing and
modeling a scroll expander integrated into an Organic Rankine Cy—
cle J . Applied Thermal Energy 2009 29:3094 —-3102.
Schuster A Karellas S Aumann R. Efficiency optimization poten—
tial in supercritical Organic Rankine Cycles J . Energy 2009
(1):1-7.
Amnon Einav. Solar energy research and development achievements
in Israel and their practical significance J . Journal of Solar Ener—
gy Engineering 2004 126( 3) : 921 —928.
Li Jing Pei Gang Ji Jie. Optimization of low temperature solar ther—
mal electric generation with Organic Rankine Cycle in different ar—

eas ] Applied Energy 2010 87:3355 —3365.

J. 2010 28(4):362
-367
FANG Jindi WEI Ming-shan WANG Rui-un et al. Simulation of
the exhaust gas waste heat recovery from a heavy—uty diesel engine
by making use of a medium temperature organic Rankine cycle sys—
tem J . Transactions of Internal Combustion Engines. 2010 28

(4) 1362 -367.



6 : ORC ° 669

9 . sis and optimazation of Organic Rankine Cycle ( ORC) for waste
I 2010 30( 11) : 1886 —1888. heat recovery J . Energy Conversion and Management 2007 48:
LIU Guangdin LU Yuan-wei MA Chong-fang et al. Parameter op— 1113 -1119.
timization of the working medium in a supercritical geothermal Or— 12 Saleh B Koglbauer G Wendland M et al. Working fluids for low
ganic Rankine Cycle ] . Journal of Engineering Thermophysics temperature Organic Rankine Cycles J  Energy 2007 (32):
2010 30( 11) : 1886 —1888. 1210 ~ 1221.
10 . D . 13 . M .
2009. 2003.
GU Wei. Study of the mechanism governing the low quality heat CAO De-sheng SHI Lin. Handbook for use of refrigerants M .
energy organic Rankine dynamic cycles D . Shanghai: Shanghai Beijing: Metallurgical Industry Press 2003.
Jiaotong University. 2009. ( % & % ﬁ’i—_)

11 WEI Donghong LU Xuesheng LU Zhen et al. Performance analy—

o N L
I
LESTEVEvETSTRTE.

MT30

# (Diesel & Gas Turbine Worldwide Y2012 47 —8 A F]3Rid, €.t & MT30 B kIR 3h 45 E 5 F 47—k 3P
AL B AL AAE o

ZALIT R T 2017 S5 34T FALR , Tt 238 8 A% FFX 47 TAL. ZALK b 5 ALsh /) SO A4 ALk
SEEIRES,1 & MT30 RAsehAe 4 G5 A BAAEE 2 & o Ak B Fhl. XL R AEA00) &
Sy At B ) RSN kAR

$HE S — A AL FFX 2l CODOG( SRIRIKGE E) LB A 2 GIRF R B4 GRBA B
FLBVEZ WA, 2 & GE LM2500 ¥k S 5 Ak it

5 AT 6 % — A DAL, H R B0 TMA AMBER B 8 SRV A S5 &, A B F AR A TR,
VT g THEE

I 1996 S FEAAE AL, MT30 K A 36 HUAG 32 47 €. 4831E 4500 7 h 84 Trent AT i 4 W B K30 AL A 1K A,
B, LHEMILRZEL CARAAE KA 50% ~60% -

FE IS0 44T ,MT30 #9 31 € % 4 5 5 36 MW, sk F 3k 40% . € CA A TIRZ) £ B A E 6 A W A%
A, AR T IR 3h £ B A £ o9 DDG1000 K2 ALFe 3E B 5 F 0947 5 X T RMEF M. EE 26 A

T R A MT30 & Zh .



6 + 735«

from the air film holes will force the heat exchange intensification factor of the wall surfaces with ribs to first in—
crease and then decrease while the smooth surface heat exchange intensification factor of the smooth wall surfaces
will first keep constant and then decrease. Key words: rib air film hole internal cooling passage heat exchange

numerical calculation

Co, = Analysis of the Performance of a Transcritical CO,
Heat Pump Cycle and Rankine Cycle Coupled System /WANG Hongdi TIAN Jing=ui LIU Hui-gin
DENG Chuang ( College of Metallurgical and Energy Source Hebei United University Tangshan China Post Code:

063009) //Journal of Engineering for Thermal Energy & Power. —2012 27(6) . —660 ~ 663

Proposed was a method for realizing a waste heat recovery from a condenser in a transcritical CO, heat pump cou—
pled with a Rankine cycle and thermodynamically analyzed were a Rankine cycle reheat cycle and a coupled cycle
of a transcritical CO, heat pump Rankine cycle. The analytic results show that with an increase of the main steam
temperature or a decrease of the exhaust gas temperature the efficiencies of three types of cycles will increase. The
average efficiency of the Rankine cycle reaches 31.5% that of coupled cycle hits 35. 5% and that of the reheat cy—
cle is 33.5% . With an increase of the main steam temperature or a decrease of the exhaust gas temperature the effi-
ciencies of the three types of cycles assume an ascending tendency. Under the same contrast conditions the efficien—
cy of the coupled cycle is highest while that of the Rankine cycle is lowest and that of the reheat cycle is between

them. Key words: transcritical CO, heat pump Rankine cycle reheat cycle coupled cycle thermodynamics

ORC = Thermodynamic Analysis of a Low Temperature Waste

Heat Organic Rankine Cycle System in the Process of the Convection Heat-based Oil Shale Exploitation
/YANG Xin-de DAI Wen-zhi( College of Mechanical Engineering Liaoning University of Engineering
Technology Fuxin China Post Code: 123000) ZHAO Yang-sheng FENG Zeng-chao ( Mining Technology Research
Institute Taiyuan University of Science and Technology Taiyuan China Post Code: 030024) //Journal of Engineer—

ing for Thermal Energy & Power. —2012 27(6) . —664 ~669

To recover the low temperature waste heat steam produced during the convection heat — based oil shale exploitation
presented and designed was an organic Rankine cycle system for power generation. Under the condition of specific
waste heat steam parameters based on the working medium R245fa for the cycle a calculation program was pre—

pared to simulate and analyze the law governing the influence of the off — design condition parameters of the ORC
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system on its thermal efficiency and output power. The numerical simulation results show that when the back pres—
sure of the steam turbine is set at 0. 25 MPa the highest evaporation pressure of the working medium can reach 2.

566 MPa. Within this range of the evaporation pressure the thermal efficiency of the system will monotonically in—
crease with an increase of the evaporation pressure. Under a same evaporation pressure it will not increase obviously
with an increase of the flow rate of the working medium however more net output power can be obtained. When the
evaporation pressure is set 1.5 MPa with a drop of the waste heat discharging temperature the net output power of
the system will increase markedly. With a drop of the back pressure of the steam turbine the thermal efficiency of
the system will be obviously improved. However the drop of the back pressure of the steam turbine increases the dif—
ficulty for condensing the working medium and the proper back pressure is regarded as 0.2 MPa. Key words: oil
shale exploitation by making use of convection heat low temperature waste heat organic Rankine cycle thermody-

namic analysis

~ = Experimental Study of a Novel Gas-solid Two-phase
Fluid Average Flow Speed Measuring Meter /SUN Bao-min ZHAO Yong-gang ( College of Energy
Source Power and Mechanical Engineering North China University of Electric Power Beijing China Post Code:
102206) ZHAO Zhi-yong ( Inner Mongolia Electric Power Science Research Institute Huhhot China Post Code:
010020) SHI Zhong-quan ( Baotou No.2 Thermal Power Plant Northern Joint Power Corporation Baotou China

Post Code: 014030) // Journal of Engineering for Thermal Energy & Power. — 2012 27(6) . —670 ~ 675

To solve the problem to real-time and accurately measure the average flow speed of a gas—solid two-phase flow in a
pipeline developed was a novel gas-solid two-phase flow average flow speed measuring meter and a relative second—
ary measurement system based on a direct measurement mode. To further study the performance of the meter and
continuously improve its design structure a gas-solid two—phase flow test system was set up. Relevant experimental
study of the performance of the measuring meter was conducted. The test and on-site applications show that the me—
ter has a good performance and can realize a long-period stable and accurate measurement of the average flow speed
of the gas—solid two-phase flow in an industrial pipeline with the measurement error being <2% . The straight tube
section required for installation at the site is short. The meter has a small flow resistance and a long service life ca—
pable of meauring the average flow speed of a gas—solid phase flow at a high and low concentration. It can be in—
stalled and used in a pipeline with a round and rectangular section. It has obtained the national invention and patent
as well as the provincial and ministry-devel science and technology advancement prize and has got good applications

in tens of utility boilers. Key words: gas—solid two-phase flow average flow speed measuring meter experimental



