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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
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Fig.4 pattern consumption of water in Hotel for a day

)5)5.51.\":&)&&)*&&_:»‘\_9)@‘5@‘4‘}&&

145 x EURO C 20 AR

Total gross surface area:378.33 m?
Azimuth: 0° =]
Incl.: 30°

35m3/Day

60 °C t_
4
¢

Gas-fired boiler
5 MW

i)
7 x Dual coil indirect hot water tank
Vol : 5 m?

Fig.5 schematic of the DHW supplier cycle
hran o5 ol oaisS oyl S 3l (Siles 5 S

G390 9 S Sluwls 5 g sabodygud Slallyn (uil jaiS (jae9s wVlie dcgozxe 13 o )leuis 16 ©)93 1395 Mo )30 Sl w e 250

[ww.SID.id


http://www.sid.ir

Vbled 9 sgmge B Sumw

MG 03 Jid 3 590 22 SIub)gd Ko (D39, 9 L 43 1) WA Ylojod Sulgs @iuuun K 5 3baidl juIUT

8 ol CiF b 0j90 > plaS a5 8,5 8591 g5 o (JLo 10 68)

5 eoliinl Wil il Cond 4 CSgw Fp a5 olayens
Wyo & g o3laBl Ml Wy oo s )5 pled )3 Gudyo5 slagss sl

sl el 0 e 555 sl el anzn alS 5o 5 asl

&xl»-6

[1] Khalig, A. 2009. Exergy analysis of gas turbine tri-generation
system for combined production of power, heat and refrigeration.
International Journal of Refrigeration 32:534-45.

[2] Alanne K, Salo A, Saari A, Gustafsson S-1. Multi-criteria evaluation
of residential energy supply systems. Energy Build 2007; 39
(12):1218-26.

[3] Wang JF, Zhao P, Niu XQ, Dai YP. Parametric analysis of a new
combined cooling, heating and power system with transcritical
CO2 driven hy solar energy. Appl Energy 2012; 94: 58-64.

[4] Syed A, lzquierdo M, Rodriguez P, Maidment G, Missenden J,
Lecuona A, et al. A novel experimental investigation of a
solarcooling system in  Madrid. International Journal of
refrigeration 2005; 28: 859-71.

[5] Torres-Reyes, E., Navarrete-Gonzalez, J.J., Cervantes-de Gortari,
J.G., “Thermodynamic Optimization as an Effective Tool to
Design Solar Heating Systems”, Energy, PP. 2305-2315, 2004.

[6] Luminosu, I., Fara, L., “Determination of the Optimal Operation
Mode of a Flat Solar Collector by Exergetic Analysis and
Numerical Simulation”, Energy, PP. 731-747, 2005

[7]1 Book of computing facility,chapter 3, seyyed mojtaba
tabatabaeii, 1387 (intration)

[8] Country Website Department of Energy http://www.iranhsk-co.com
1395/6/1 (intration)

Table 2 Economic analysis of the forth scenario
oz g2yl golaidl Jolo 2 Jgao

65% DHW olez 51yl
54510 (Y9) s g2l adsl 4o
6.329 (W) alo o ciS5l 0490

679884.54 (Y9) s syl alsl aiyse
6.758 (W) alo o ciS5k 0490

751593.43 (Y9) pyes g3l Al 4o
6.223 (W) alo o cuiS5l o490

& 5 4o -5
3 ol lp ploen oy pians S (2lib b ol (o cpl o
obes (ol 5 CE g Bpas (gileaigs Ol (ol o e S 635!
Sl s saw el 00y T pald w55 g G sloan e
5SS b (e p S0l as ln Sl 0yse 5 5l Send el
o Sl Sl calize sl Sal, solaidl o L cpisren
ol 0030,8 1Sas Loy8 15 dilo yus g Bud (e bl Sg0 )8

Srae 535 05 2 S o eandye 651 5l eslanal I 9w
L Glhe oui s> b SIS 5l oolaul 5 wib oo lowd S gu
& pan Ib)f‘_j 5 b ks 5l gaue,0 causS el J.u‘y@ odls Jol> C.tl.i.t
anjd e 45 ab oamlice (golazdl 3JLT olo el )b 4 azgs b Lol Lol

O Joine slole s S5k o) b Jlo Jsb 5o @51 4 Lo 5ls 038

251 3902 9 S Sluwl 5 ¢ sabedygud Slallyn (il paiS (yue9s wVlie dcgoze 13 o )leuis 16 ©)93 1395 Mo )30 Sl w i

[ww.SID.id


http://www.sid.ir

