31 12 Vol.31 No. 12
2016 12 JOURNAL OF ENGINEERING FOR THERMAL ENERGY AND POWER Dec. 2016

.’(,.+..+..+..+..+‘.+..XX

-t + 11001 -2060(2016) 12 — 0048 - 08
| S P S S

( 510006)

, 4 .
JL1
Cycle — Tempo

:TK11;TM611 A
DOI:10. 16146/j. cnki. rndlge. 2016. 12. 008

4
4
1 4
1.1 4
80% 30% 77, 4 -
570 °C 5.7 MPa;
545 °C 1.1 MPa; 229 C
. 0.008 7 MPa 26 °C
60 °C 45 °C
3. 1 1~ 4 .
1
. : 2
; 3

12015 -07 - 01; 12015 -09 - 11
(13ZK0204)
(1991 -)



12 .49 .
4 7 -
o . ( )
1 4 ( MPa)
Tab. 1 Pressure of extracted steams of four ° 4
kinds of district heating schemes( MPa) ; Cycle — Tempo
1 2 3 4
— — 0.4 0.4
— 0.6 0.6 ® ;Cycle — Tempo
1 0.0850 0.008 7 0.008 7 0.008 7 o
2 — 0.0850 — 0.143 0 o -
3 — — 0.2320 6 o m
= —(1 - - 1 - - 1
4 — — 0.314 0 K 58 Ah‘sm"“) ( 6m‘“) M
ty— Pas B :
RIRK Ah®— kJ/(kg * K);m" . m"—
kg/So

1 1

Fig. 1 Chart of district heating system for scheme 1
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Fig.2 Chart of district heating system for scheme 2
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Fig. 3 Chart of district heating system for scheme 3
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Tab. 2 Simulation results of four kinds of district heating schemes
1 2 3 4
kW kW kW kW kW kW kW kW
1 088 986.25 1024 341 1 088 986.25 102 4341 1 088 986.25 1024 341 1 088 986.25 1024 341
454 853.07 454 853.07 462 319.28 462 319.28 464 145.17 464 145.17 453 895.84 453 895.84
3277.14 3277.14 34 656. 86 34 656. 86 34 407.94 34 407.94 4108.92 4 108.92
180 000 15 171. 84 180 000 15 171. 84 180 000 15 171.84 180 000 15 171.84
451 575.93 451 575.93 427 662.42 427 662.42 429 737.23 429 737.23 449 786.92 449 786.92
128 485.93 — 149 272.77 — 147 127.53 — 130 508. 61 —
1% 57.996 6 45.565 6 55.800 7 43.2311 55.991 3 43.433 7 57.832 4 45.446 6
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Nu, = 0.023 Re}® Pri* (16)

Nu— ;Re,— s Pri— o
o;d,

Nuf = )‘[ (17)

A W/(m *K).

13 .
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Nu; = 0.35 (=) Re!°Pri* (55)  (18)
Ss Pr

w

Nu, = — (19)

IS8 m;Pr —

g4 P (P[ P(,)ghl(,/\? '

a, =0.72 (20)
Mid,q
L kg/m’;p—
kg/ms; hyc— kJ/kg;
A W/(m * K)ju,—
(N *m)/s’;g— W/m”.
4
3.3
10 .
A 0.6
Ck = CR.k (A*k) (21)
R
Qe
Ak - Kk * AT’m (22)
C— A
m’;C, ,—A, =100 m?
Cy., =17 500
“Cy, =16 500 +Cy. =8 000 Cp. =
16 000 Cy . =12 000 ;00—
W,
s K. =4070 W/(m" *
K) K, =2 559 W/(m® « K) K, =

1105 W/(m’ * K) Ky, =1047 W/(m’
* K) K, , =987 W/(m’ * K)

K, =400 W/(m’ * K)
K., =330 W/(m® * K).
3.4

14 .

45 C<T, <55 C
_0.56 x 1+ (T, -45) x1.5% xQ,
P T 3.9x1.163x 1 - (T, -45) x1.5%

(23)

C,

55 C <T,<75C

c - 1.242 x 1 -(75-T) x1.5% xQ,
b7 3.9 x1.163 x 1 - (T, -45) x1.5%
24)
:Chp_ ;Tc_ OC ;Qh_
W,
3.5
4
150 d o
0.7 /C 3.65 /Nm’
3.5.1
15 .
! &2
e 68 0.25
A =011 (di+Re) (26)
Ip— Pa; A\ — ;
di— m;p— kg/m3 Tv—
m/s;e— m;Re— o
C,=c,*P*H (27)
C— lajc,— / (kW
*h);P— kW ; H—
h/a.
3.5.2
Ci = ¢ * M, (28)



12 : * 53

C— ye— /
NmB;Mf— Nm’/a. )
“my = 1. 087 26 Nm’/s my, = S
1
0.646 78 Nm’/s my; = 0. 539 45 Nm’/s m, = E
=
1.143 016 Nm'/s. £
3.6 =
H
4
3 o
2 2.4 28 32 3.6 4 4.4 4.8
3 4 2, 3 FIREMHEST + m
1 4
2.3 >
3 Fig. 5 Influence of thenature gas price on the
unit costs of district heating system
2
2 o 1 4 4
o 4
1 4
100 C
1 4
1 4
| I
3 ¢/ 6 180 MW 10 km
Tab. 3 Total costs of district heating systems( /a)
1 2 3 4 3 1
2568.91 1078.00 1075.90 816.25 |
— — 82.77 263.16 ’
— 333.30 330.28 — 20000
374.27 252.71 197.45 88.20 —— Rl
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Fig. 7 Influence of heating load on the total
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= Effects of Hub Combined Boundary Layer Suction on the
Performance of a Ram-rotor HAN Ji-ang XUE Jia-qi ZHONG Jing§un GUAN Jian (Marine Engineer—
ing College Dalian Maritime University Dalian 116026 China)) // Journal of Engineering for Thermal Energy &
Power. -2016 31(12).- 38 ~47

In order to improve the flow structure of the ram—<otor passage and the aerodynamic performance of ram-rotor Fluent
software was used to simulate the overall performance and flow characteristics of the ram—otor and the influence of
suction flow rate on performance of ram—rotor was discussed. The results show that: three schemes of combined suc—
tion on hub can improve the flow field of ram-rotor and the efficiency or pressure ratio. In Case 2 the loading ca—
pacity of the ram-rotor is improved significantly and the pressure ratio increases by 5.2% . In Case 3 the boundary
layer separation of the ram—rotor passage is controlled effectively and the efficiency increases by 1. 1% almost with—
out changing pressure ratio. The influence of suction flow rate on performance of the ram—rotor is not evident. Key

words :ram—otor combined boundary layer suction performance numerical simulation

= Analysis and Comparison of Cogeneration Heating Schemes
ZHAO Chong LUO Xiangdong CHEN Ying SONG Meng-jie WANG Chao (School of Material and Energy Guang—
dong University of Technology Guangzhou Guangdong China Post Code: 510006) // Journal of Engineering for

Thermal Energy & Power. -2016 31(12).— 48 ~55

District heating is the current trend in the field of heating. In order to improve the energy efficiency of heating sys—
tem and reduce heating costs this paper put forward four kinds of nature gas district heating schemes based on the
different heating modes of existing power plant. The four cogeneration heating schemes were modeled and simulated
using Cycle-Tempo. The efficiencies of energy and exergy of each system were analyzed. The main factors influen—
cing the efficiencies of energy and exergy were discussed from the interior of each system. Then this paper estab—
lished the heating economic model for each scheme and analyzed the main factors affecting the economy. Finally

the influence of the nature gas price the power price the heating load and the heating distance on the cogeneration

heating systems were discussed. Key words: cogeneration heating simulation thermodynamic economic comparison

WEFGD — = Energy Saving of Gypsum Cyclone of Wet

Flue Gas Desulfurization in Power Plant by Central Solid Rod YANG Yang (School of Power Engi—



