20114 12 N A1 =S 42 % 12

BRBAHRABERABEURES EEHIH

FwmE #FFF KEMN EHEKR HOE' O KLE

(Lo AR R A A0 e DL 3 280 AR T AR S0 3, B 2500615 2. IR R AR LS A IR SR A 7, 7% 274000)

(HZE] URATRAB s I BAL R Aspen HYSYS HfF, BEi /N BIE A i v 500 WAL 18 T A, 0 2% 8 7
HEATBUE AL AR PR O RIS R R R S R R DA RO AL R RERESE o 7T R A BT A SRR BT ROR R A
B g, J0 7 A B A B SR O SRR, 4t AR U A MR 2R 1 O 16 o AR IR DL 25 SR, 3 S 3 - B X AR
PR T TR EAT IR, 45 R W /N ADIR A v 300 WA TR AR B AT AT P R R RE RO K R KA 8 A 2
45 AL, A i 94 DA 28 ATV IR A o ¥ 0 B D i T T 4 AL R A o M A8 K 4 0 el 2D 12.29% Fi
27.2%

XEW: BT WA RAHIRH Aspen HYSYS  Hifik

FhE 4 ES: TK6 X EFRIRAG: A XEHS: 1000-1298(2011)12-0138-05

Exergy Analysis of Mixed-refrigerant Cycle Liquefaction
Process of Biogas

Zhou Shuxia' Dong Yuping' Zhang Yulin® Wang Weizhen' Guo Feigiang' Zhang Tonghui'
(1. Key Laboratory of High Efficiency and Clean Mechanical Manufacture, Ministry of Education, Shandong University ,
Ji’ nan 250061, China 2. Shandong Green Energy Gas Industrial Co. , Lid. , Heze 274000, China)

Abstract

The pint-sized gas mixed-refrigerant liquefaction process was designed to analyze the exergy loss by
using Aspen HYSYS software. The temperature and the pressure of bubble point and the dew-point were
obtained from the PR equation, and the liquefied rate and energy consumption was calculated.
Subsequently, the exergy loss was calculated via the thermodynamic analysis, and the methodology for
reducing exergy loss was approached. An experiment was conducted to measure the exergy loss. The
results showed that small gas mixed-refrigerant liquefaction process was feasible, while the largest exergy
loss in the liquefaction process was compressor. With flash evaporation pre-cooled freezing medium on the
top of storage tank, the reduction of exergy loss for compressor and chiller were 12.2% and 27.2% ,
respectively.
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Fig.2  Chart of mixed-refrigerant cycle liquefaction process of biogas
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