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[ Abstract ]

Based on the research results of waste heat resources of ceramic construction enterprises in Jiajiang County,

Sichuan Province, the effect of organic Rankine cycle system on the utilization of low-temperature flue gas waste heat of ceramic

construction enterprises was analyzed.Using Aspen Plus process simulation software, the influence of system working fluid,

evaporation pressure and superheat on system thermal efficiency, exergy loss, net power, annual net income and CO, emission

reduction was studied. Finally, through the comprehensive evaluation index, the best parameters of the organic Rankine cycle under

different temperature sections of the waste heat of building ceramics flue gas are obtained.
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Fig.1 Ceramic tile firing process
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Fig.2 Temperature and flow rate of flue gas at the outlet
of drying kiln
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Table 1 Waste heat grade classification standard
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Fig.3 Temperature and Entropy Diagram of Organic
Rankine Cycle System
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Fig.4 Aspen Plus simulated organic Rankine cycle system
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Table 2 System parameter setting range

RAESH M AR 36
JHSN DEE/C 150~200
JHA R B /m3 bt 275000
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R IEJ1/MPa 0.5~3.5
I/ C 0~15
AR/ C 30
AHIKEH DERE/C 25/35
I/ C 25
(RIS &S 0.9
TERRCE 0.92

BB RN, miEHEar S8R 2,
AR FEES . AR R R
% (AND K CO, i HE & LRI bR, B9 R 58 TR
Je iz BRES S WX RGERIR M. AL
BTGB LA LA JLAER: [BIOscRIr, &
EIORR s AR RWERRLE, AR EOR: AR
JIKPE R RUEFEE SRR e, &
BE, WAL 2T UL R ULR I SRR
TR, Aik$E R227ea. R245fa. R236ea X R123
PUFp TR, ARG S H R 3 frs.

%3 ANIROMESK

Table 3 Physical parameters of organic working fluid
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. 288 - Hil7A
/MPa /C T

R227¢a 2.925 101.75 -16.34 0

R245fa 3.651 154.01 15.14 0

R236¢ea 3.502 139.29 6.19 0

R123 3.662 183.681 27.823 0.012
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Fig.S The influence of the temperature difference of the
pinch point on the ANI of the system
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Fig.6 The influence of the temperature difference of the
pinch point of the working fluid R245fa on the ANI of the

system
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Table 4 Evaporating temperature of working fluid under

different pressure/°C

HRESMPa 1 1.5 2 25 3 35

R245fa 89.8 107.9 121.8 1333 143.1 151.6
R227ea — — 83.5 94.1 — —
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Fig.7 The influence of evaporation pressure on the
thermal efficiency of the system
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Fig.8 Effect of evaporation pressure on system ANI
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Fig.9 Influence of evaporation pressure on system
exergy loss
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Fig.10 The influence of evaporation pressure on the net

power of the system under different heat source
temperatures
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Fig.11 The influence of superheat on the net power of the
system
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Fig.12 The effect of superheat on the thermal efficiency
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Fig.13 The effect of superheat on system exergy loss
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Fig.14 The effect of superheat on the system ANI
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Table 5 Criterion-level weight coefficient

TN Bl B2 B3

EEL 0.345 0.367 0.288
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Table 6 Parameter selection of organic Rankine cycle system

IRIREC T FeElzEC W#ET JHACH R 2/ C TJstift fkg/h # K J1/MPa
150 R123 15 0 110.3 23.1 1
160 R236ea 15 6 110.0 24.6 2
170 R236ea 15 11 110.7 33. 3
180 R236ea 25 17 110.3 37.8 3
190 R245fa 20 12 110.9 36.4 3.5
200 R245fa 25 18 110.3 39.8 3.5
#8 &M FL THENBERERRGEXIER
Table 7 Related Indexes of Organic Rankine Cycle System under Optimal FL
IR Z/C KW R &S AGBURW ANU/S COJEHFR () /10%
150 613.92 12.26% 863.71 377245 6.02
160 780.76 12.27% 1181.81 507830 7.66
170 917.15 12.23% 1527.64 616031 9.00
180 1081.41 12.27% 1923.06 743080 10.61
190 1394.98 13.93% 2159.50 979909 13.68
200 1592.35 14.01% 2598.47 1135035 15.62
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