134-131 yoyo (Ywslrais Yl Acgozo aolio Ju9 (13 o louk <16 0,93 (1395 4o (w30 SWlo (S Idgo Alxo

F391 9 P Dbl 9 goabedaged el uil )05 (yao9d Vlie dcgezo
1395 yi0 7 96 (3 a9 oS (3 o

0

i g A
,«)/-'né/u
b

mme.modares.ac.ir

4 Olg MY i SO Wl & oo Cud b owud saliied (g SFT sl S LI
Bud W (S Hlwdng oS

4 . . . " 3 . 2 . *1 .
3P Slasud o gin Subie G Sy gald ) a T Sla g e

5 ssb il dslgd into oK W SKlSn pigee b)) (ol S b gl jiila-1
5 ¢ osb il algd iniao oKl W SlSn it ¢ ol geoeiils =2
O ¢ eosb s a2l taio oSl (Sl uiige il -3

5 s s dnld inino oK1 (Sln ptie b Ll goomils -4
asohani@mail kntu.ac.ir 19395-1999 ., ssois o)l *

oSy

3 S a8 o oalitnl (lud glacdguw 313,55 (ol oS wib o ot lodily 00 YU jd b )lS oly oy 5iise I (SO gy g Oyl g e lojen Agi (slbpiumw el
degazzo Slidyge ol S (sliayy S cul Jgomo ysb 4 oS sl ol eaima LS5 (sl slad 5 adsl S ome byl st clojon A5 (Slapiuns 1 odlitiul 1 adsl 5 oo sloplS
On plaindy (g STyl @biadia (giludinge l edlinul 5 235k VLo (1Slke 5 AVl eudg5 (3)T 283 Egeome yos 432 Sy Egoome (85 JS 3 L OpS (e g
b sy SaS & i s o] 5l ales s ISl g dtagy bl 8l sl 00 b ymo il diis 7 pleilo 72 ol ) 14 )3 lojed dlsF pisms (S dlal 5 S oo b o
ol 3 45 590 bl e 390 (S Sl L At 86.6% (e Sy b )b yeeni 48 Cansl (s algy s ool Candey gl Gubo sl 4 )5 5 j90 TOPSIS g NSGA-II
e a8 Jbo 55 b o 39u0 %037 9 14.3 Ly a4y S o cudybs s Jgeme b 4y o 235k AVl (pSbe g 4Vlo (055 (32,5 1S (63 Egeime B @y jlude s
25 0 949) Gl H154 | jos 52 (sladisjn gg0ono

oo 42 lodiy 1o pgacie bdadix (gjludisy Sy Cd )b e g Sl (39 9 il g Gl Olejen Mg et (BTl 7

Introducing a novel strategy for sizing the prime mover of a CCHP system by
multi-objective optimization

Ali Sohani’, Sahar Rezapour, Hoseyn Sayyaadi, Yaghoob Khosravanifard

Department of Mechanical Engineering, Khajeh Nasir. Toosi University of Technology, Tehran, Iran
*P.0.B. 19395-1999, Tehran, Iran, asohani@mail.kntu.ac.ir

ABSTRACT

Using the combined cooling, heating and power generation (CCHP) systems is one of the most efficient ways to improve the performance of the
systems which operate by combustion of fossil fuels. One of the first and important steps in implementation of CCHP system is the sizing of its prime
mover. It is usually done based on the maximum power demand. Considering life cycle costs (LCC), annual carbon dioxide emission (ACDE) and
annual average of efficiency (AAE) as the objective functions, a novel strategy for sizing the prime mover of a CCHP system was introduced for a
residential complex including 72 same buildings each consisting of 7 same units. Pareto optimal frontier (POF) and final optimum solution were
found by Non-dominated sorting genetic algorithm 11 (NSGA-I1) method and TOPSIS. The results showed that the best strategy for sizing the prime
mover was based on 86.6% of maximum required electrical power, which in this case, the ACDE and AAE improved up to 14.3 and 0.37%,
respectively, while LCC increased 15.4%.

Keywords: Combined cooling, heating and power generation (CCHP) systems, Novel strategy for sizing the prime mover, Multi-objective
optimization, Total life cycle costs
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