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Economic analysis of the solar assisted triple co-generation system on a Hotel in
Tehran
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ABSTRACT

Small-scale cogeneration systems, by using the micro-turbines, have provided required electricity and heat in Hotels and residential complexes over
the years. Hotels with CCHP system has higher energy efficiency compared to other energy systems, since usescogeneration waste heat for heating
and cooling applications. The main advantages of cogeneration systems are reduction in fuel consumption, lower greenhouse gas emissions and
environmental pollutions. In this study, it was tried to further introduce these systems, their function and economic analysis at the national level, in
order to extend their usage in different places such as office, industrial, commercial and residential complexes. One method is to use solar radiation to
provide part of energy required for water heating. Energy consumption pattern in a large hotel over the years was considered and economic analysis
was performed for different energy consumption scenarios. Payback period were computed of each scenario, in order to make a positive attitude
towards the use of cogeneration systems utilizing solar energy.

Keywords: Co-generation, Micro-turbine, Flat plate collector, Economic analysis
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Fig.2 the comparison of electricity consumption in during the year
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Fig.3 Comparison of energy consumption for heating of the Hotel
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Fig.1 schematic of a solar assisted triple co-generation system
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Table 1 The comparison of initial and annual costs of each scenarios
Py B sl goybew 5o a¥lo g adsl gloasy 3o anslin 1 Jooor

po sl pod sl sl syl (5l )¥0) a3
28519 Gr sl ane
18280.96 14563.74 45356.64 58 slle a s
4162.2 4162.2 4162.2 ol alle ause
6970.83 12197.93 6T 5 Sl 4zp
4099.31 G e VLo i
16402.81 2391.09 Bt e VLo g
13011.88 32632.09 78037.84 AL sloan 3o sox
697083.43 625374.54 - 90,k adgl a3
6.245 6.798 ---

(Jle) ale oo 2utS3L 090

S35l oo ALl 5 Al gl an puin @ piler gl 5o
2S00 lisyse (Grae eS0T el Cazr (S8 gand s
S 5l oads 8 wledlbl 4y azgi Lol melss W65 gard 5>
w85 plxl slagsle Joo 5 lns @8l adlaie )3 wed o> U
o ey ks b cwliie sad 5 S T-501 1580 5 lags
losls )3
el il s [7] (b Jlre b 455 959 Lo l 5o
L sl Jolro a5 il oo el I8 10 s 0 Gl a5ls o450
s e Jlo o i) 3m 12775 6l e 5 39, 2 i) 35000
ST o ailed S b 5o 0 e sl )l Gl ol e
0aiiS ol S 51 (Ssles "B S 0 uizen el sad 00 4]
loyeiSIs 5l oolinul b %65 gundygr S Sl Brae p S

Gl 00 00l U,M;Lo; o8 dmae (Gowd 95

0
0 2 4 6 3 1012 “4 16 18 20 22
Fig.4 pattern consumption of water in Hotel for a day
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