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Design and Operation Analysis of
Multi Energy Complementary Energy Station in a Certain Office Building
Chu Sai! Li Zhifeng? Liu Qiming! Niu Xiaochen! Zhao Miao!
( 1.Beijing Geotechnical Institute Co., Ltd, Beijing, 100038;
2.Zhongguancun Science Park Pinggu Park Administrative Committee, Beijing, 101299 )

[ Abstract]  This article took an office park in Changping District, Beijing as an example. Based on the policy requirements, resource
endowment, and site conditions of the project location, it was determined to adopt a multi-energy complementary system consisting of buried
ground source heat pumps, chillers, and municipal heating. The article introduced design schemes such as project load calculation, geotechnical
thermal response testing, outdoor buried pipes for ground source heat pumps, and multi-energy complementary energy station buildings.
Additionally, it analyzed the operating data from two cycles after the system was put into operation. The results showed that during the
operating period, the indoor temperature of typical rooms in winter and summer met the design requirements, and the cold and heat source units
operated normally. The cooling/heating performance coefficients under actual operating conditions were higher than those under the design
selection conditions; In addition, the actual operating energy efficiency of the ground source heat pump system during the cooling and heating
seasons has reached level 1, and the energy system's cooling energy efficiency has reached level 2 of the high-efficiency computer room. The
project's unit area cooling power consumption and heating heat consumption indicators have reached the constraint value indicators, indicating
a good level of energy efficiency consumption.
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Table 1 List of building loads for each building

o H 725 A e KRR B2 A RIS KB RFE R HARCR W 4 A7 4
kW kW H(W/m? 25 T R J(W/m? 25 T R kW

2 1861 1235 128 81 125

3# 2124 1424 131 82 125

4 2207 1569 130 82 125

5# 2076 1369 130 82 125

6# 1332 905 116 80 60

T# 1056 719 165 115 21

it 10656 7221 — — 581
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2.1 bk RS
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U B A7 LR E: 64.3W/m, AL FLIRBUVE
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Wi 1 B, RIS SR AR o Sk i d T AL AT
B E U B A, SRS e AL
964 4>, 4 A B C =XAE, FXILES N
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A HE e TR G0 R YR FH R R L
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71 1.6MPa; & 1% <De63 W] /K V- % 2y HDPE100
(SDR13.6) , AMIE 1.25MPa; E4>De75 (]
/K*F% 5 HDPE100 (SDR17) , AFRJE /) 1.0MPa.
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Fig.1 Plan of outdoor buried heat exchange hole layout
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Fig.2 Schematic diagram of pipe connection for outdoor

buried heat exchange holes in area A
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Fig.3 Schematic diagram of cold and heat source system
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Table 2 Equipment configuration table of energy system
75 TR Bk XS5 e A
0=2989kW; P=1.0MPa; HH & Z4 N=558kW/380V, 50Hz
1 AR L A KB BWUKBH: T=6~13C; G=368m’h 2 &
AHKSH: T=32~37C; G=610m*h
HYRHGEHIA T 0=1540kW; FHEZSE N=280kW/380V, 50Hz
KRB H: T=6~13"C; G=190m’/h
5 AR ATEAT 2 IR AT AERSSH. T=30~35C; G=314m%h ..
H HR GRS T 0=1520kW; A H RS % N=422kW/380V, 50Hz -
BB SH: T=43~50°C; G=187m3h
HRBSBH: T=5~10"C; G=189m’h
3 B0 A KA T LA BRI PSR A FE . N=7.5kWx3/3x380V, 50Hz; 3 #iHe .
i AHKSBH: T=32~37C; G=723m’h; EHkAH<40kPa; £,~28°C -
A B K HLALA R K G=405m’/h; H=180kPa; n=1450rpm; 5 "
— R AEIN IR 7>76%; N=30kW/3x380V, 50Hz; P=1.6MPa -
s PRI E F=4 K G=209m’/h; H=180kPa; n=1450rpm; ; n
—RIEIHR 7>76%; N=15kW/3x380V, 50Hz; P=1.6MPa -
6 HIENIH A AR HOK G=205m’/h; H=340kPa; n=1450rpm; A "
—RAEI IR 7>78%; N=33kW/3x380V, 50Hz; P=1.6MPa -
. S5 G=345m’/h; H=400kPa; n=1450rpm; A "
7>76%; N=60kW/3x380V, 50Hz; P=1.0MPa
) B0 A KHLA G=670m’h; H=300kPa; n=1450rpm; ) ..
R HEKIEA R 7>76%; N=80kW/3x380V, 50Hz; P=1.0MPa -
& 0=600kW; P=1.6MPa;
B REK=1.2; WHERIE, FEHA 70%HHE
—RMZH: 1=50~43°C, AH<40kPa;
O HEARAAHLA —URZA T=48-38C, AH<40kPa L s
TR G KIR & G=55m’/h;
WLAMATE H=240kPa; n=1450rpm; 7>76%
IKERAE B X IE AT & 2 5 B AR AT 5 «
N=5.0kW/3x380V, 50Hz; P=1.6MPa
M BB AR KHLA: B EKEE G=7.0m*h; H=560kPa
S ERERLS RSN1200 ©1200x2940h Bt 8 2 438457 K FE
0 A K E R K3 N=3.0kWx2/3x380V, 50Hz; ZRZHEMK/KE>685L; ) £
B AR B FA>800L; R MEE A A F>130L
JEFE Pi=475kPa; &% P,=591kPa;
FFHLE IR P3=657kPa; T %4/ Ps~730kPa
M BB AR KM B A KIE G=20m¥h; H=180kPa
SIERERLS RSN1600 ©1600x3360h AL 8 2 44847 K FE
L N=1.5x4kW/3%x380V, 50Hz;
11 REEMKKE=1960L; SRR AF=1330L; 1 2>
B .
A EGE A FR>370L
Ja %% Pi=115kPa; {57 P»=203kPa;
FFHLRE R P3=225kPa; JT %48 Ps=250kPa
12 AL KA AR 5m?, s} 2000mmx2000mmx2000mm ASE54RA7 5 1 =
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Fig.4 Scatter plot of daily average indoor temperature in typical rooms
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Fig.5 Analysis chart of cumulative energy supply and load rate of the unit
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Fig.6 Analysis chart of cumulative power consumption and performance coefficient of the unit
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KIS 4t T iR 2R R g is AT Bds - & 8 mT %A,
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ARG FE 2147.95MWh, THEUA 1 RS H R
21.54MWh; fLEEZ=ZRERER 4.06, L HF # IR
RARERN 3.98 (T BUA - AL EERARIRVEHD
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Fig.7 Analysis chart of energy consumption of each equipment and comprehensive energy efficiency of the system in

cooling season
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Fig.8 Analysis chart of energy consumption of each equipment and comprehensive energy efficiency of the system in

heating season
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