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Life cycle assessment in large air-conditioning system and evaluation
framework model of energy utilization
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Abstract: Based on central air conditioning system of Xi'an-Xianyang international airport, energy efficient
utilization with life cycle theory and analytic hierarchy process was conducted. Firstly, the application of life cycle
and analytic hierarchy process to building energy was deeply studied. Secondly, life cycle inventory analysis was
conducted combined with the practical cases data. And the data resource is related to the proposed model. Thirdly,
On basis of analytic hierarchy framework model and analysis of energy consumption as well as potential
environmental impact on air-conditioning project, the study on how to evaluate energy-consumption project with the
use of life cycle impact assessment is done. Based on the life cycle assessment of practical cases data, a new
hierarchical evaluation model of energy utilization is put forward. And in view of the model, several suggestions are
given such as establishing energy utilization process monitoring and evaluation from the point of whole life cycle
assessment, This provides a theoretical basis for policies about enormous quantity of building energy and energy
saving of air conditioning system.
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Table 2 Energy consumption and total emissions list of unit system
REURZEAL 1M LRI RERE/M] B AE R/ M] SAEFE/M] WEEHE sy IMI IR g SR ke
Jges 0.327 1964 278. 8 642 319. 17 e 2652 5 209. 27
Ve 0. 81 1964 278.8 1 591 065. 83 CO, 317 000 622 676. 38
PR 0.006 98 1964 278. 8 13 710. 67 SO, 2 865 5 627. 66
JE 3 0.002 1 1964 278.8 4 124.99 NOx 1449 2 846. 24
L3t 0.009 6 1964 278.8 18 857. 08 CO 770 1512.49
R 0.012 8 1964 278. 8 25 142. 77 COD 8. 636 16. 96
Pt 0.000 164 1964 278.8 322. 14 V3 0.008 15 714. 23
b o A 4 537 178. 95 b 0.004 72 9 271. 40
it 6 832 721. 58 662 874. 6
*3 BEEREHZITR
Table 3 Statistics pipeline amount
(=SS KB /m R /mm B/ m? i/ kg FK R/ m?
R 1 802. 901 JERE 1. 2~0.5 2. 902 22 840. 111 3 727. 385
K& 3 217. 214 M4 15~200 17 854. 663 24
it 5020. 115 40 695
W RPN AR 1 A i 7 870 kg/m?
R4 EEBHEEBREHFE
Table 4 Energy consumption list of pipeline
AW el ket IR il FEBHIRE S/ ke R4 /M)
WM REFE /M SAEFE(M] « MR D) SABFE/M]
e 15. 28 113 061. 6 145 433 N 22 840; K48 17 855 880 314. 2
i 3.37 137 142. 15
P 37.99 1546 003. 1
it 56. 64 40 695 2 563 459. 4
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Table 5 Source consumption list of pipeline
JERA A 2 LI FERE /g HAHAER ke JE B R 44 R AL FER /g R/ kg
ek 1500 61 042.5 BeAi 24 976. 68
KA 1700 69 181. 5 H=f 14 569.73
=) 680 27 672.6 A 13 529. 035
JE 150 6 104. 25 7K 34000 1383 630
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A R GEIR S HE AL A5 1 W A3 AR A B BT T L RE
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Table 6 Total emissions of piping system
i ) , - A1 kg A 4 T A Az L RE AR .
BT HEC Y 4 2 5y . V. e Hefik i ST ke
7 o S HERCRE g A R ke R ke e
CcO 110 4 476. 45 677. 84 5 154. 29
CO, 8 200 333 699 279 059. 6 612 758. 6
SOy 51 2 075. 445 2522.1 4 597. 545
% NO, 16 651. 12 1275.58 1926.7
”
=
iﬁ Waia Y 1.9 77.320 5 77.320 5
F e 18. 008 732. 836 732. 836
H.S 0. 087 3. 540 3.54
HCL 0. 874 35. 567 35. 567
BT 120. 54 4905. 38 4 905. 38
ff NH4 0.99 10. 288 10. 288
K COD 0.282 11. 476 7.6 19. 076
s
?g BOD 0. 005 0.2035 0.203 5
;}%
9 i 0. 005 0. 2035 0.203 5
Na™ 0.38 15. 464 15. 464
il ik 3980 161 966. 1 0. 004 161 966. 1
S
% Tl iR A % 870 35 404. 65 35 404. 65
B
7] Bk KA 295 12 005. 025 2 334.59 14 339. 62
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Tab.7 Type of life cycle impact
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Table 8 Calculation standards of life cycle assessment
RS A b o1 AT Ay s 12 L
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Table 9 Calculation results of life cycle assessment
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