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ARTICLE INFORMATION ABSTRACT
Original Research Paper In this article, after the design of a CCHP system for office buildings in Tehran, a mathematical
Received 06 November 2013 analysis of the CCHP system following thermal demand management in comparison to separate
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X X system is presented. In order to have a comprehensive evaluation of the performance of the CCHP
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system, four criteria including primary energy saving, COz emission reduction, operational cost

Keywords: reductionand rate of return are employed for a typical office building in Iran. Also a sensitivity

CCHP analysis of rate of return based on increasing natural gas and electric price is performed. Results
Office Building show that the CCHP system with selling electricity to grid has much better performance than
Multi-Criteria Analysis separate system when all of the criteria are involved. Also without selling electricity to grid the
Thermal Demand Management CCHP system achieves morebenefits than separate system but these benefits are less than the
Sensitivity Analysis . Y . . . " . _p ; Y e . .
benefits of the situation with selling electricity to grid. The sensitivity analysis shows that in the
situation with selling electricity to grid, with increasing natural gas and electric price the ROR will
be increased but in the situation without selling electricity to gird, with 40% increase in natural
gas price the ROR will become less than Interest Rate.
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7- Gas engine
8- Thermal Demand Management(TDM)
9- Electrical Demand Management(EDM)
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- Separate Heat and Power (SHP)

Primary Energy Saving(PES)

Carbon Dioxide Emission Reduction(CDER)
Operational Cost Reduction(CR)

Rate Of Return(ROR)

Heating coil
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1- Heat recovery unit
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2- Prime mover sizing

3- Cumulative curve

4- Maximum Rectangular Method (MRM)
5- Aggregated Thermal Load (ATL)
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1- Heat to power ratio

7 ojlods A E 0993 AYAY ooy ()30 Swlo (wdiio


https://dorl.net/dor/20.1001.1.10275940.1393.14.6.19.8
https://mme.modares.ac.ir/article-15-10777-fa.html

[ Downloaded from mme.modares.ac.ir on 2024-04-23 ]

[ DOR: 20.1001.1.10275940.1393.14.6.19.8 ]

Rl el 9 8 Hxe s34

PO 30 @i Ay i OT 63Laidl g loazxovians ) (SSaolisdg0 35 (LIl 9 UlMG 2 Bl s Yleidlw sl 3 CCHP i Al

wlsbns By o Soolus (b)) il Tore E5 5 e Soie
52 5l obeien adgi i (golaiBl Sbj 1 jslaiedy cadlllas ol jo

59 o Slee dnje alf wsys jlae 5o el ool eslanul s, g0
s 5 (Seelas 5 Sl byl 6lp g alopw ciSl

Lloals

S Slos &y 3 GwdlS o yo —V-Y-0
ol dplme BB (YY) Al 510 Shas iy ialS ao o

_ Cost™" —Cost P
Cost™"P ")

CR

o Slee duje bueolis ol e CostMP 4 CostS™P (YY) dbal, o
o, 8es dje aiilie plojen adsi g 5 aAllos o piew
95 Oloje Sl w95 lp aD 1 Gy g ek S5 0 Jels
Slp 8l @ B Gh,8 Lo rizres 09,5 o0 Al wlg el
sl Blod 55 45, & iyt it ) e aaT,5 et st i
Cost™ =Cost E ;1;113 +Cost;™F, ¥t
5B a5 Baimo il ool e Costhhp Cost, (Y¥) i, ;o a5
Aoz il Olnl o 6yl slaglensbe gl (oaeb 5 0 5 5 aSn
Ao g aSed @ Gp Gy pae Sl o plojes wlgi el o Slee

ool dsloe BB (V) 5 (YO) Lasly 5l o i S a0 30 (g8

cchp _ cchp cchp

Cost —CosteEgrid +Costy " Fy ) Gie o)
cchp _ cchp cchp _ cchp

Cost ™ =Cost E g d +Cost; ™ F,, . ~Coste Eql %)

Ay, 88 ,s5 buseo i 5S4 Cost gy 9 CosthChp (Y8) 9 (YO) Ly, 4o

bl ge 4B 4 B (P98 9 Oloyed g piaen Sl (b 8
SlaghsS’ 1o il (G105 E 5 gy @059 VY Jlo (158 ell
S 4 &5 Glopen wdsi ples bawgs oy (S0 S 6550 el
o odleas [VY]asb o YYYRials/kWh Sl ol wgh s axsg b
Al iplozon ol s Sl sk S @ bsie sloan e dloe
wd)S iy j5i8 (s el sln b S5 25 LB Srae

Dvvlsss o

oo Sl £ -T-Y-0
2958 5 @IS wle s Jsare Lylpl b avnlie o 1) )b Sy goladl
sekiieds amd o Hlid 1) (6 I8 ke e Sy, caly 0 5 5] Cewoay
TP G arleye 255l 25 canlioo b S golall iy
25,5 0,00

et 5 el T sl o5 ol o9 &5 il S35
el dle BB (YY)l 51 5 05,5 o yao ol alls

n

Zcfl(unf‘l py=
& (1+ROR) xY)

4- Interest rate
5- Net present value
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