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ARTICLE INFORMATION ABSTRACT

In this article, after the design of a CCHP system for office buildings in Tehran, a mathematical
analysis of the CCHP system following thermal demand management in comparison to separate
system is presented. In order to have a comprehensive evaluation of the performance of the CCHP
system, four criteria including primary energy saving, CO2 emission reduction, operational cost
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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

E::;;Eiig];’?}i?}ira"agemem CCHP system achieves morebenefits than separate system but these benefits are less than the
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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1- Combined Cooling Heating and Power(CCHP)
2- Prime mover
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7- Gas engine
8- Thermal Demand Management(TDM)
9- Electrical Demand Management(EDM)
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1- Separate Heat and Power(SHP)

2- Primary Energy Saving(PES)

3- Carbon Dioxide Emission Reduction(CDER)
4- Operational Cost Reduction(CR)

5- Rate Of Return(ROR)

6- 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)

\YY

oeized ileas 4 S s VY] e 5l esel sy slaasls
oads oolial (V8) Ay 5l Cypmns¥sS oo cms O3 Amslms jslateds
1y silopms 5 531> 5k ST s 54 Citemg Haem bl o0l 50 [V] e
Ao o sl
w =0.005max(H g, ,Cyen) O
@l oad @S s Slejes ulyps g sl (Pras lg ) Jgox
a2 oo las ) (S Sl Sl 5l plas e

Gk bl pleizle gl (oS Slpges 5l oolanal &ljs, Jldg
Al Al jlatedy (izen 5 oad wdS s [VF] ez
Oreddl 3 SdiygB gy g skl Slebe Gululyy (olidg) (e bl
oy oy DVOF el sas eols Badss e 0 sl ok o 3l s,
SFRWh/m2 s Ls oo lazsl 8L S0 oSl (65,0 b pme sl
Sl Gran pasls buge [VFlampe Gl a5 Sl 5l ad acule
aile bwgio 6550 3l b alagged 50 Bl laplersle BVl (S STl
3 olesle S L clasbs I il e SYKWh/m2 bl ol
p5 el ol bk polie YOS ol loye5 s cmlie <o
A plas ) pletsler (o8Il b g Grale s b (B yae

58U o |y plosen oy wias blie o5 Jelse et 5 S
Py 5 & Sl cadlaibio g 4 Ol S a3
o glizle Glg 4 Ol cond VS bl oo VEYD il ewslS
olis 5l a8 e s oLid Lo il slacke 5 RHP ¢ 1) 5505 sige
sl e VIO L V0 854 o

Lo (ol ol S0 38 Slygas laseia ) Jodr

Sloyed o po Slows W) B yae ol Sl g9
R Voo ¥ s,
IV AY VY- SaeealS
<10 e VY. Jravge
N A 5. e
) V. v S
<IA Y A AP
\ Y. Y0 Jeex
\ ). £y OS_\,,.“J
100 -
o | eSOl
COsbyw )b -
0 -l -
O e s L
. 60
=
2 50 -
=3
40
30 - M —
20 I
10 - H
0 - L

Jan Feb Mar Apr May ]unu]ul Aug Sep Oct Nov Dec
o

il glaobe o el Bpae o F g tale s ol 5 oSS sl L Y JSC

1- Heat to power ratio
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4- Interest rate
5- Net present value
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1- Primary energy consumption
2- Static analysis
3- Dynamic analysis
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