39 1 B oE R A #H K F F R ) Vol.39 No. 1
2007 2 J Xi an Univ. of Arch. & Tech. ( Natural Science Edition) Feb. 2007

( ) , 710055)

2020 31.8% 10" m*/ d,
22.7x% 10* m¥/ d.
. ( )

? ’

:TU984. 11" 5 T A :1006-7930(2007) 01005106

[ 6]

B

1 E YW ALE T KELAN

1.1
9x 10" m'/d,
, 1x10* m’/d
e 2020 3, \
1.
1.2
25x 10" m’/ d, 15% 10" m’/d,
60% ; 10x 10" m*/d, 40% . 1(
1996- 2020).
* :2006-16-15 :2006-12-10

“ ” (2004BA901A 13)
(1969-),
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Shilipu wastewater

treatment plant
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Shizuitou wastewater

treatment plant
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Fig. 1 The layout of wastewater treatment plant in Baoji

1

(2020)

Tab. 1 District area and wastewater quantity in Baoji( 2020)

Xiguo wastewater

treatment plant

Bayu wastewater

Average household wastewater

Total area of layout .
quantity m plpellne

L t district .
ayout distre district / km?

Average gray w ater
quantity in pipeline

T otal wastew ater
quantity in pipeline

/m’e d7! /m*e d7! /m?e d7!
Shilipu district 24. 586 9.59x 10* 7. 4% 104 17. 03x 10
Shizuitou dist rict 21. 704 8.08x 10° 8. 74x 104 16. 82x 10
Bayu dist rict 19. 93 6.23% 10* 10.50% 10* 16. 73 x 10"
Xiguo district 19. 49 5.24x 10 13.92x 10* 19. 16 x 10*
Citywide 85.70 29.14x 10* 40.60% 10* 69. 74x 10*
:(1)2020 45.51x 10* m*/ d, 0.8, 36. 41x 10* m?/ d;
80% ; 0.480 5% 10* m*/ d* km?;
(2) 2020 72.5% 10* m*/d, 0.7, 50.75x 10* m?/d;
80% ; 2.713 9x 10" m*/ d* km’;

(3) 87. 16x 10* m*/ d.

2 EAWEFEANAF A KEN DN

( )
2.1
( ) 2 2
50%, 2.
2.2
( )
2.3

(L)
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2005- 2020). 2L/m’ ¢ d,
) 2.
(2)
250 km, 198 m''". : 1.0- 2.0 L/m" =
-3 /. : 1 L/m" s
LSTL/m's 5% 2,
2.
2 (2020)
Tab. 2 Analysis of industrial cooling water and miscellaneous water demand in different districts
Layout district Cooling water_demand miscellaneous water demand/m>* d°'
/m®e d! Gardening & Forestation Road & Piazza
Shilipu district 39 060 23 940 1110
Shizuitou district 45 885 21 140 980
Bayu district 55 125 19 410 900
Xiguo district 73 080 18 980 880
Total 213 150 83 470 3870
: 1.4% 10" m’, 1.65 km,
3.5m, )
10% , , 20%
. 30% ( ) s 3.0 m,
4.2%x10°m*/a 8.4x 10’ m’/a  12.6% 10’ m"/ a,
3
3
Tab.3 Ecological water demand of the Jinwei Lake
Unit Av erage w ater quantity Ecolo gical w ater Ecol(.)gica.l w ater Ecological. w ater
in Jinwei Lake demand in low grade  demand in middle grade  demand in high grade
m*/a 42x 10° 4.2% 10° 8. 4x 10° 12.6x 10°
m®/d 11507 1150 2300 3452

£ YT FE AR EEL

[9]
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(D
xl x2,
X3 X4, )
; b
Jminz= cix1+ c2x2+ €3x3+ cax4 (1)
xet+ x2 S0, 8w
x3+ x4 SO, 8w
X1+ x3= w (2)
X2+ xX4= U2
X1, X2, X3, x4 20
el e ;c3 o4
;W1 w2 s ul
;U2
(2)
2
[ 10]
P= k[0.0360" """+ 0.0040 "> + 0.0035¢H + 1.15% 10> X(aibi)]
: P ( /m’);Q ( m'/d);k
, 1.2- 1.4;e ( /(kWh));H .
(mH20); ai i ( ) (mg/ L) ; bi i
( Ikg).
’ Cl
0.93 /m’, ¢ 0.68 /m’, e
.17 /m’, s 0.57 /m’.
2 2 2 2
4 (2020
Tab. 4 Statistics on relevant parameters for the model (2020)
Quality standard Decisior making Cost exponent of Collectable regenerative water
Source of ¥
" ‘ of regenerative variable x; Reuse c; wastewater quantity demand u;
regenerative water water /m3e d-! /yuan® m-?3 wi/me d-! /m3e d-!
oF astew s third grade 0.93
Shilipu w astewater rd grade X1 17.03% 10* 67562
treatment plant second grade X9 0.68
; : third grade x 1.17
Xiguo wastewater g 3 19.16x 10° 92 940
treatment plant second grade X4 0.57

( 4) (1).(2),



minz= 0.93x:+ 0. 68x2+ 1. 17x3+ 0. 57x4

X1+ x2 K13.62% 10° S67 560
vt 2 <15, 33x 100 | 268 s
Xt = 160502 =<
x3 K92 940
x1 267 562
- x4 <60 360
X2, X3, X4
. rx1= 70533, x2= 65 667, x3= 89 969, x4= 51 066
(3)
xs= 74817 xe= 59 743, x7= 82 979
xs= 50 861.

4 EHWHEAFEREFF

, [
(1996- 2020)], s 2
Bali Bridge Center of City ~ Xiama Camp  Shilipy  Fulin Fogt Chencang District
“““““““““ J mlmgli”v’é‘r“wmm“””““““()‘m’ﬁﬁﬁer 1 T T T T T T T T T T
Industrial regenerative Water: 39 060 m¥/d Industral'regeneratlve water: 73 080 m¥/d
Miscellaneous water: 25 050 n/d M1scelli1rleous water: 19 860 m3/d
Ecological water demand of Jinwei Lake: 1 150 m?/d Other uke§ 9294 m3/d

Drain 1qtd Weihe River: 51066 m*/d

i

i

]

]

§

i

: Other uses: 5273 m¥/d
i Drain into Weihe River: 65 667 m3/d
! L,

§

|

Bayu Wastewater Treatment Plant

Industrial regenerative water: 55 125 m3/d
Miscellaneous water: 20 310 m?/d
Other uses: 7 544 m3/d

Other uses: 5662 m3/d
Drain into Weihe River: 59 743 m3/d Drain into Weihe River: 50 861 m3/d
Qmshug River

e e e me ue o e e BN Se GBS SR N BS 0N SE S8 B BS S8 3 @s o mm w mm ok mm mm mm B we oam wm 2 B om R wm Em

Tanjia Village Jiangcheng Fort  Shiba River

B2 R AL KR EE 9 H(2020)

Fig.2 Allocation of the recycled water in Baoji( 2020)

, 2020 31.8x 10" m'/d,
22.7x 10" m*/d.
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Analysis on the potential of sewage regeneration
and Reuse in Baoji City

XIONG Jiaqing, CHEN H ao, WANG X tao-chang

(School of Envir. and Muni. Eng., Xian Univ. of Arch. & Tech.,
Key Laboratory of Northwest Water Resource, Environment and Ecology
of Ministry of Education, Xi an 710055, China)

Abstract: Based on the drainage status analyses and the layout of wastew ater treatment plant in Baoji city, potential users
of recycled water is analyzed and the w ater requirement calculated, by using the linear programming model to optimize the
recycled water potential in Baoji. The highest possible scale of high quality regenerative water is 31.8x 10* m*/ d and the
highest possible scale of medium quality regenerative water is 22. 7% 10* m*/ d during 2020. The regenerative water is
mostly supplied by Shilipu, Shizuitou, Bayu and Xiguo wastew ater treatment plants as the purpose of industrial cooling
water demand, vegetation water demand, road and square water demand, ecological water demand of water body in Baoji
city. Actualizing wast ew ater s regeneration and reuse means much for realizing the city s ecological goal as a city.

Key words: reuse of sewage;p otential analyses; optimization collocate
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