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Abstract

Exergy analysis is a kind of scientific and comprehensive energy analysis method. By making
positive and negative thermal balance analysis on new type [I biomass briquette hot-water boiler, we
got the conclusion that the largest exergy loss lies on irreversible burning which reaches 69.93% , and
irreversible heat transfer exergy losses follows, reaches 14.5%, then the calculation results were
analyzed using the concept of avoidable exergy loss, the results show that the position of combustion,
the position of heat transfer, the position of smoke and the practical efficiency of the exergy are
respectively 42.6% ,86.2% ,and 92.1% after adopting the concept of avoidable exergy loss.
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Fig.1 Functional diagram of new type [l biomass
briquette hot-water boiler
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Tab.1 Relevant parameters of thermal equilibrium
test and computation
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F K= D /kg-h™! 513.5
FEIRPUKIE h /1] kg ! 397.98
FRPUKIE Sk - (kg K) ! 1.2501
AT /K] kg ! 2269.7
IKKE hy/K] kg ! 23.18
YKIR S /K] (kg K) ! 0.3563
28R to/C 20
HEXHIELE 6,,/C 196.7
FE S E VY/m® kg ! 3.63
Pt A S SRR« 2.0
TEAMAER Vo, /m? kg ! 0.74
SRR V%z}m3~kg ! 2.87
B KA TR Vio/m’ kg ! 0.72
HEHBR REL 92/ % 12.79
SRR TR R 5/ % 1.9
[ (AR 5 SRR IR REL g4/ % 3.26
BB BB g5/ % 1.11
TR YRR R B g6/ % 0.133
B TE P HAROR 91/ % 81.25
B g BOFA RO 92/ % 80.81
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Tab.2 Exergy balance diagram obtained by reverse-balance method
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Fig.2 Exergy flow chart
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Tab.4 Calculated results by using the concept
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of avoided exergy loss
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Tab.2 Submain and capillary pressure of calculation result by finite element using virtual emitter with average head loss
X BES B4 BE3 BH2 BE 1
hp5=8.5536m h19=8.482 6 m h13=8.4362m h7=8.4104m h1=8.408 7m
hy=8.5834m hyp=8.5110m h14=8.4635m hg=8.4363m h,=8.4234m
hy7=8.7202 m hy=8.646 9 m h15=8.599 I m hg=9.2620m h3=8.5593m
hy=9.026 7m h;=8.9514m h16=8.9025m h1p=8.8749m hy=8.8629m
ha9=9.560 3 m h3=9.4814m h17=9.4304 m h11=9.402 1 m h5=9.390 6 m
h31=10.500 0 m h3=10.380 1 m hyy=10.2956 m hig=10.2414m h1;=10.2117m he=10.200 6 m
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Tab.3 Submain and capillary head loss of calculation result m
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