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Design and Analysis of Energy Conservation and Environmental Protection for a
Sewage Source Heat Pump District Energy Supply System in Xi'an
Tuo Bingxu! Wang Yanxia?
( 1.China Qiyuan Engineering Corporation, Xi'an, 710018;
2.Shenzhen Zhengzhong Design Co., Ltd, Xi'an Branch, Xi'an, 710075 )

[ Abstract]  This paper takes a sewage source heat pump district energy supply system in Xi'an as the research object. Firstly,
through the analysis of test data, the water quality, temperature, and quantity of the water source are found to meet the requirements
for the use of sewage source heat pumps. Secondly, the design of the sewage source heat pump district energy supply system is
introduced. Finally, an analysis is conducted on the energy-saving and environmental-friendliness of the sewage source heat pump
system for heating compared to gas-fired boilers. The analysis results show that the sewage source heat pump system can save
2,707tons of standard coal per year compared to gas-fired boilers, with an energy-saving rate of approximately 48%. It can also
reduce emissions of 7,092tons of carbon dioxide, 23tons of sulfur dioxide, 20tons of nitrogen oxides, 36tons of PM10, and 29tons
of PM2.5 annually. The application of the sewage source heat pump system exhibits significant energy-saving and environmental
protection benefits.
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Table 1 Water quality test results of the effluent from the sewage treatment plant

5 H pH/25°C hEE/NTU £5/(mg/L) SR /(mg/L) B A/ (mg/L)
For & 6.9 9 56.1 150.1 <0.01

for Tt H BIFY/(mg/L) Cl/(mg/L) #k/(mg/L) 7R S HU/(A/mL) B ML/ (mg/L)
For & 4.0 450 <0.08 1x10* 0.32
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Table 2 Water temperature conditions in winter

x3 ETKEIFR

Table 3 Water temperature conditions in summer

BIE/H HPFEWEE/C  BmKER/C AR/KIE/C
6 22.8 22.9 21.7
7 282 313 21.9
8 28.6 31.9 224
9 25.6 30.7 20.8

mE/H BHPSEEC  EEKEC BARKIR/C
12 13.4 14.0 12.8

1 12.8 14.0 12.1

2 143 162 13.2

3 13.3 163 11.8
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Table 4 Wastewater discharge volume in winter

1)/ A H HEi 2/ (m’/d) K/ HETCR/(mP/h) /NN HE TR/ (mi/h)
12 145116 6046 4131
1 140118 6740 5204
2 115108 6087 3729
3 117369 5833 3605
x5 EFHMUISKE
Table 5 Wastewater discharge volume in summer
i1/ A HHFCR/(md/d) BRI HETSCER/(mP/h) /NN HETBCR/(m/h)
6 124105 5343 5053
7 118251 5619 4306
8 110977 5623 3728
9 112564 5578 4126
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Table 6 Cooling and heating load indicators

3.0 Wit i e wlk AR
AT H SR A far B LR A X F R b b g AR fif FE bR/ (W/m?) — 130 90
AT SR A BT 55 9 2 25 7 22 b X LAt SR AL 0T H 1) i Fhs/(W/m?) 40 63 50
=7 BHYERAESIT
Table 7 Building area load statistics
HERETFR/ T m? HEA T/ m?
X 35k NI X ) ) HAT KW 7 B 1al kW
BA SEAf BA SEAf
KX 12.3 — 4916 .
D X 1E N 36.4 —
X 13.2 o 5276 —_
fiKIX 6.2 —_— 2478 S
£ 17.7 —
A X X 6.2 o 2478 —_
JETH &I 2.3 1.4 2.3 1.4 869.4 1794
fRIX 5.4 —_ 2154.6 —
£ N 13.5 —
B X X 4.1 — 1625.4 —
[ERI4 KX 5.6 3.4 5.6 3.4 2116.8 4368
fRIX 2.25 225 1125 2025
CIX NE 7.5 7.5
=X 2.25 2.25 1125 2025
& — — 83 56.7 15.4 9.3 24164.2 10212
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Fig.1 Schematic diagram of wastewater source heat pump system
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Table 8 List of main equipment in the energy station
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Table 9 Energy-saving calculation for heating with

4

gas-fired boiler and sewage source heat pump system

P —IRERIEF]  —RERIRTE TGk
% FEE/GT S/l
15 KIERR 1.6416 85076 2907
PR 0.85 164307 5614

HI TSRS R T A, A TR 5 KIEAR R G
PR A — IR BETEA I %0y 1.6416, LEIR Tt #4
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Table 10 Reduction in pollutant emissions from sewage
source heat pump system heating compared to gas-fired

boiler heating

15 44 CO, SO, NOx PMI0 PM25
JHER/(M/4E) 7092 23 20 36 29
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