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Fig. 2 The retrofit thermal system
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1
Tab. 1 Thermal parameters of the original heat regenerative system
NO. 1 NO.2 NO.3 NO. 4 NO.5 NO.6 NO.7 NO.8
/MPa 0.022 4 0.051 6 0.111 6 0.243 9 0.8233 1.735 4.887 7.779
/C 63.7 83.4 127.5 205.0 344.4 452.2 348.5 417.3
/kJ * kg ! 2493.0 2 610.5 2 730.0 2 878.3 3149.0 3365.6 3064.2 3186.5
/C 59.7 79.3 99.9 123.8 176.2 205.3 262.5 294.8
/C 38.1 65.3 84.9 105.5 - 181.8 210.9 268.1
/°C 4.0 4.1 27.6 81.2 172.8 246.7 86 124.3
2 i}
1 ~4
2.1 j-!
H;) = hj -h, - ZTAH?,- (5)
5~8
T ~q; Y; 3 o 2
i~ H =h +0-h, - Y An, (6)
kl/kg; g, =
kJ/kg; v, k) /kg.
j - (7)
n; 4,
o = T, ~ By (1)
q.f 8
5\6 H,:h0+0-_h’n_27rnr (8)
r=1
H/
) n= (9)
N7, = Z a(hy = h) + Z e (2)
T
Q =hy+alo-t, (3) (1)
AH, = (a’s +a%) (h; + o - h,) (10)
N, 2 5.6
n= g (4 (2 e
AH, = a’s (h’s = hs)ms + (hs = h,) (11)
2.2 AHy = a’g (h's = he) mg + (he = h,) (12)
: (3)
W =as(h; —h%) +a’(h; —h%) (13)
° AH = AH, + AH, + W - AH, (14)

1 kg
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AQ=—(04'5+04'6)0 (15)
3
b7, = b,om; (16)
3.1
_ 1 000 MW
oy = (17)
n.
2 1000 MW

Tab. 2 Thermal parameters of the 1 000 MW ultra-supercritical unit

-1

q;/kJ * kg /K] + kg™! y;/k] « kg™ H;/k) * kg™ n; AQ, ;1K) * kg™
NO. 1 2 356.9 115.0 137.4 168.5 0.071 0
NO.2 2337.0 81.9 82.1 276.2 0.118 0
NO.3 2374.4 86.5 86.8 386.0 0.163 0
NO. 4 2435.9 101.2 - 520.2 0.214 0
NO.5 2 628.3 242.6 250.6 770.9 0.293 0
NO. 6 2594.3 125.9 131.6 914.0 0.352 0
NO.7 2161.3 257.3 271.9 1172.7 0.543 606. 40
NO.8 2011.7 155.2 - 1 147.4 0.570 530. 11
THA 3.2
0.86
4 o
3 1000 MW 6
Tab. 3 Main thermal indexes calculation results
of the 1 000 MW ultra-supercritical unit
(2)
/] = kg™ 1378.39
1% 51.33 8 4
N7, = o(hy—h;) + a0 =1339.20 k] * kg™!
1% 46.11 ip 214 i(ho = 1) 21‘ j )
Ik + (KW + h) ! 2.65 (18)
/I - (kW «h) ! 7 120. 16
“=hy +a,0 - t, =260539k] kg
lg - (KW h) ! 266.74 0 0 e 8
(19)
4 1000 MW
Tab. 4 Steam extraction ratios of the 1 000 MW ultra-supercritical unit in original and retrofit cases
NO. 1 NO.2 NO.3 NO. 4 NO.5 NO.8
0.029 9 0.022 8 0.024 6 0.029 2 0.070 8 0.077 15
0.028 9 0.0220 0.023 8 0.028 3 0.083 2 0.077 15
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N7 5 .
n, = Qi’} x 100% = 51.40% (20)
5 1000 MW
Tab. 5 The equivalent enthalpy drop parameters of the 1 000 MW ultra-supercritical unit in retrofit case
NO. 1 NO.2 NO.3 NO. 4 NO.5 NO. 6 NO.7 NO.8
H;/k]) * kg ™! 168.5 276.2 386.0 520.2 957.7 975.2 1122.3 1103.4
n; 0.071 0.118 0.163 0.214 0.434 0.468 0.519 0.548
AQ,. _;/k) - kg ™! 0 0 0 0 606. 4 537.6 606.40 530. 11
(8) 0. 88.0.
) ° B 86.0.84.0. 82 5.6
H™ hy+o -h, - Y 7m, =1339.20 k] * kg
r=1 7 o
(21) 6 1000 MW
N, = il x 100% = 51.40% (22) Tab. 6 Main thermal index calculation results of
¢ the 1 000 MW ultra-supercritical unit installed with
’ the regenerative turbine
(14)
/k) + kg™ 1.339.20
AH = AH, + AH, + W - AH, = -39.13 k]J/kg 1% S1.40
(23) 1% 46.17
/kg * (kW * h) ! 2.73
(15) /K] (kW +h) ! 7 110.46
AQ = - (o’ +a’) o =-T79.90kl/kg  (24) o - (KW ) ! 266.36
7 5.6 (kJ/kg)

_H+ AH

n = gy ag X 0% = 51.40% (25)
(16) 0.86
AbY, = b,sm, = 0.38 g kW/h (26)
s om, = =T _ 0,001 4 (27)
UM
THA
6 .
12
0. 86

Tab. 7 Enthalpies of NO.5 and NO. 6 extraction steam
corresponding to the relative internal efficiencies

of the regenerative turbine( kJ/kg)

0.88 0.86 0.84 0.82
5 2729.35 2736.55 2743.76  2750.98
6 2855.45 2860.28 2865.07  2865.86
3
o 0.86

0.38 g/( kW * h) ,

0.88
0.47 g/(kW = h) ;
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Fig. 8 Influence of the relative internal efficiency
of the regenerative turbine which uses NO. 8
extraction steam as driving source on the
difference of the work output of the regenerative
turbine to the work demand of the fee

dwater turbine per kg of water flow
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condition is most stable but it is most intense at the outlet of impeller. The cyclical fluctuation in transient perform—
ance is equal to the number of impeller blades in a rotation period. The pressure fluctuation occurs mainly at the
main frequency and its harmonics and with low and intermediate frequencies. Key words: reactor coolant pump

pressure pulsation impeller diffuser transient flow field

= Numerical Investigation on Ventilation Performance of a
New Roof Solar Chimney GU Yuan LEIl Yong-gang WANG Fei ( School of Environment Science and
Engineering Taiyuan University of Technology Taiyuan Shanxi China Post Code: 030024) //Journal of Engineer—
ing for Thermal Energy & Power.. —2016 31(6) . —98 ~ 104

A new roof solar chimney based on the coupling action of wind pressure and thermal pressure was introduced. The
effects of the ratio of the shutters installation height to the solar chimney height ( h,/h,) the ratio of the windshield
height to the shutters height ( h,/h;) the ratio of the channel I width to the channel [ width ( w,/w,) outdoor
wind speed ( v) and solar radiation intensity ( I) on the ventilation performance of the new structure were studied
by three-dimensional computational fluid dynamics method. The results show that the mass flow rate of the new roof
solar chimney firstly increases and then decreases with the increase of the ratio ( h,/h,) . There is an optimum ratio
(hy/h,;) at around 0. 15 for the maximum of mass flow rate but the velocity across the chimney outlet decrease with
the increase of the ratio ( h,/h,) . With the increase of the ratio ( w,/w,) the mass flow rates of the solar chimney
under different outdoor wind speeds have different variation trends. Key words: roof solar chimney wind pressure

thermal pressure ventilation performance

= Theoretical Research on the Thermo-economics of Regenerative
Turbine for the Reheat Unit GUO Jun ( Northwest Electric Power Design Institute Xi” an Shaanxi Chi-
na Post Code: 710075) Han Xiao-qu MU Qi-wei Liu Ji-ping ( State Key Laboratory of Multiphase Flow in Power
Engineering Xi’ an Jiaotong University Xi’ an China Post Code: 710049) //Journal of Engineering for Thermal
Energy & Power. . —2016 31(6). —105 ~113

Reheating and regenerating technologies are widely used in modern thermal power units with large capacity and high
steam parameters. However with the increasing reheat steam temperature the superheat degree of the steam extrac—
ted after the reheater increases so that the irreversible loss inside the corresponding regenerators becomes larger and
the regenerative effectiveness is weakened. Therefore the retrofitting scheme by installing a regenerative back pres—

sure turbine has been proposed in order to improve the system thermo-economics. In this paper on a 1 000 MW ul-
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tra-supercritical unit was studied based on the simple calculation method for thermal system and equivalent enthalpy
drop method. By installing the regenerative back pressure turbine the steam from the high-pressure cylinder of the
unit will continue to expand in the regenerative turbine to provide extracted steam for the regenerative heaters. With
lower superheat degree in the extraction steam the irreversible loss inside regenerators is reduced and the efficiency
of the unit is improved. Calculation results show that the standard coal consumption rate could be decreased by
0.38 g+ (kW = h) ~' when the relative internal efficiency of the regenerative turbine is 0. 86. The regenerative tur—
bine can be used to drive the feed water pump replacing the original feed water pump turbine. The benefits include
the reduction the costs of devices and additional power available. When the relative internal efficiency of the regen—
erative turbine is not high enough adopting the NO. 8 extraction as regenerative turbine”’ s gas source could improve
the operation reliability of feed water pump. Key words: Regenerative turbine reheat extraction Shortcut calcula—

tion Equivalent enthalpy drop

= The overall Modeling and Design Improvement of Desulfurization
Spray Pipes ZHONG Sha ZHENG Huan-gi ( Zhejiang Tiandi Environmental Protection Technology Co.
LTD Hangzhou Zhejiang China Post Code: 310003) //Journal of Engineering for Thermal Energy & Power.

-2016 31(6). -114 ~119

In order to enhance the desulfurization efficiency it is an efficient method to upgrade the spray system which is the
key component of the Limestone-Gypsum WFGD System. Usually increasing the numbers of spray layers and alte—
ring the nozzles style are the typical methods for raising the ratio of liquid to gas. In this paper an integrated finite
element model of a spray layer including steel support beams and spraying pipes was established in finite element
software. By analyzing this finite element model the status of strain and stress under different loads was obtained

which implies the direction of improvement. Finally the steel support beams were optimized by reducing the mass of
steel while maintaining the structural reliability. Key words: wet desulphurization spray pipes spray nozzles sup—

port beams



