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1
Tab. 1 Basic parameters of engine
/mm kW /remin~!
4 4 105 x 125 38 1500 11.5:1 ( =50%) 1-3-4-2
1.1 (1-2) (2-3) (3-4)
GT - POWER (4-1).
. GT -POWER
o GT -
POWER
0 .
d( mr:M) dv  dQy doQ, dmy
o = P da 2w
(1)
m,— kg; P.— 1
Pa: a— t/min; - P, % _ Fig. 1 Model of Organic Rankine Cycle
dQ,
J; &
da
Q= q.(h, = hy) (2)
I Z d&_ I h deB
’ da TR dg
— J. W, =q.(h; —hy) (3)
3 1 Q> = q.(hy —hy) (4)
Woschni
InjAF - Ratio — conn We = q.(hy = h) (5)
. . Wer = W, -V, (6
R :Ql‘W1‘02‘WP7 ~ ~
N kW; hyvhy~hy h,—
N kJ/kg; qm_
. kg/so
1.3
. 2
1.2 o
5%
ASPEN °
PLUS 1 o
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1.4 Qe
du =TT X 44+ p,0.(1 - 0)
G = 2 xl)lQJ x 18
( 16
) quws = 0.767TA(AFR) ;0 Q.(pr +p,(1 - ¢))
qws = 0.233(A = 1) (AFR) 0, Q.(p1@ +po( 1 -
¢)) (10)
: ( AFR) stoich \( AFR) act.
F o CH4
CH4 COZ ; i ~qm>
A3~ Gua™ €O, H,0.N,. 0,
kg/h; p,~p,— CH,.CO, kg/m’; Q,—
m’ /h; 5.10
A 1.1.1.2.1.3.1.4.1.5
1.6, ( NIST)
2 Refprop o
Fig. 2 Comparison of gas consumption 2 o
between simulation and test 300 K 100
kPa 298 K. 9.12
. .
CH, +2( 0, +3.76N,) —CO, +3H,0 +7.52N, o
(7) 4.5 MPa 19. 6 kPa
0.7, 0.9,
274. 56
(AFR) stoich = ( 1 _ ) ( 8)
16 + 44 x ——2 °
¢
W..+W
. _ eng net ( 11)
) (AAFI;?R) (9) 7T maH,
( ) stoich : ng_ kW, My
kg/s; H — kJ/kgo
2
Tab. 2 Main parameters of the engine model
/kg*h™!
1 1.1 1.2 1.3 1.4 1.5 1.6
50% CH, 84.33 91.25 98.17 105.09 112.01 118.93 125.85
60% CH, 96.75 105.05 113.35 121. 66 129.96 138.26 146.57
70% CH, 109. 18 118.87 128.55 138.24 147.93 157.62 167.30
80% CH, 121.62 132.70 143.77 154.84 165.92 176.99 188.06
90% CH, 134.09 146.55 159.02 171.48 183.94 196.40 208. 86
100% CH,, 146. 60 160. 45 174.30 188.15 202.01 215.86 229.71
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Fig. 5 Exhaust temperature with excess air
ratio at different methane concentrations
3

Fig. 3 Power generation with excess air ratio

at different methane concentrations

Fig. 4 Engine efficiency with excess air ratio

at different methane concentrations
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Fig. 6 Exhaust mass flow rate with excess

air ratio at different methane concentrations
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non-uniformity is also different slightly. Flow loss is mainly caused by the wake and leakage flow of the AGV. The
decrease of installation angle of the NO.4 AGV increases the loss resulting the exacerbated suction separations of

the NO. 6 and NO. 7 stators. Key words: distortion compressor stator cascade experiment numerical simulation

= Experimental Study on Heat Transfer Performance of Fin
Tube Oil Cooler of Steam Turbine OUYANG Xin-ping LIU Bing=iao ( School of Energy and Power En—
gineering University of Shanghai for Science and Technology Shanghai China Post Code: 200093) //Journal of
Engineering for Thermal Energy & Power. -2016 31(8). -31~37

The heat transfer performance and pressure drop in finned tube oil cooler was experimentally studied. The rib effect
coefficient of the tested tube was 10. 6. The experimental data was compared with the theoretical data available.

The correlations for both convective heat transfer and flow resistance from the inside and outside of tubes were deter—
mined by using the Wilson method and the least square principle. It is shown that the heat transfer coefficient inside
the tested tube achieves 1 000 ~3 000 W/( m” * °C) 5 ~6 times higher than that of the bare tube oil cooler. Com—
pared to the bare tube oil cooler with the same shell diameter it saves two thirds of the heat exchanger volume. For
the same heat exchanger volume the amount of the high ribbed tubes are about 60% of that of the bare tubes so the
heat capacity of high ribbed tubes is 3 ~4 times as that of the bare tube oil cooler. Key words: fin tube oil cooler

heat transfer performance flow resistance

-ORC = The Influence of Excess Air Ratio on the Performance
of the ICE-ORC System LI Jinping WANG Qiu-gang ZHOU zheng—qing ( Western China Energy & En—
vironment Research Center Lanzhou University of Technology Lanzhou China Post Code: 730050) //Journal of
Engineering for Thermal Energy & Power. -2016 31(8). -38 ~43

In order to improve the performance of the ICE-ORC combined cycle system the influence of excess air ratio was
studied. A numerical model of the ICE-ORC combined cycle system was established and related simulations was
done for different methane concentrations of biogas with the theoretical airHuel ratio/excess air ratio from 1.1 to
1.6. The simulation results showed that the increase in excess air ratio can enhance the thermal efficiency of the
combined cycle system within certain ranges. The larger the methane concentration of the biogas is the smaller the
range of the excess air ratio that can enhance the system thermal efficiency will be. With the same excess air ratio

the system thermal efficiency will be improved with the increase of methane concentration of biogas. Key words:

ICE-ORC excess air ratio system thermal efficiency methane concentration

= Aerodynamic Effects of Pre-twist of the Power Turbine
Blade on the Turbine Part YANG Jie LIU Dong-hua PAN Shang-neng LU Cong-ming ( AVIC Aviation
Powerplant Research Institute Zhuzhou China Post Code: 412002) //Journal of Engineering for Thermal Energy &



