DR Canldol

A olo 33T (i 0 Hlowls (k2 § ot 090 (s ) Lo (381935 9 pole

25 Lo ¥T g (8351 (Silwding 38 S3IF 19 @ (o 5 WUT 8 1

s Fole ol g W

boa, SbSes
m.khoshgoftar@qgom.ac.ir

A8 /VeYor iy g b AFNNF edl o & ,0
onS

el 59 (55505555 ol (5 el s ol 3 o 5 (>l 53 IS s, S il iy 8590555 ol 1 g dige
Jobs ot Jelos Ul 2 ogdle (55,551 50UT S0 Bk 5l el lil w53 pls Jols Ol ogdle o5 ol
S et | s See DMl (i 5 @lolid | s Fge e Slacend a5 o)l 1) Ul cnl s 5 o)l

345 T$5,551 5 g e T ol s b 55 il g, S il e (55,551 5T ol Csgaona gmzt GP9)
r llie (pl 50 S g0 @) 1) s, 99 0 SleCusguze by 99 0 ls Sl ool Lyl e Casoay 00 53 g, 50 oS 5
ey 3550 5 ololid jige Dol CPEA g, 5l olitul L canlllas 850 ol5's 15l s 5lsal cymal, ol'g 1 (3yme b el o
Dy 18

ogin 0,5 SuapV: jlasle a5 Canl oad oaliiul SlaS 3590 o598 (55luaiagy jolaieds 3ldny (Mol 5 )l ans laaLy
opeslaS jLed al-Y Sl )0 )l SRl

o9y ol oo A L Gl ey VIV sga )0 asdllas 550 o 5 035l Galil Sl vl o (LiS b 16 S A g Sy
2 o8V Job) o VY sg0 jo 295 sloilE el g el o CaSe VAP g Bras (e Gmized 0l 0929
(Steam Pro) I3l oy 5l olSg,m (silwdmd 1y wboo (2ol S i 926 4 boan ¥l adg 1 b o hals (el
el 0> ool Aspen Pinch J5él ¢ 5 5l CPEA Llos sl  Thermoflow

Loas VT ()l 089 15 s 5luaings o655 5 g (o5 5 Julos guulS slaojly

(D Jagme) Gl b o olStilo ( iigs 5 (S 005l (SlSo puwigo 09,5 ¢85 5] Sl 5 () pole Gy ylabinsl -)
2- Combined pinch and Exergy Analysis (CPEA)


mailto:m.khoshgoftar@qom.ac.ir

J. Env. Sci. Tech., Vol 21, No.9, November, 2019

Application of Combined Pinch and Exergy Analysis for Energy
and Emissions Optimization of Steam Power Plants

Mohammad Hasan Khoshgoftar Manesh '*
m.khoshgoftar@gom.ac.ir

Admission Date:January 10, 2018 Date Received: April 5, 2017

Abstract

Background and Obijective: The ability of Pinch Technology is related to design and analysis of
processes; however, it can’t be used individually for heat and power system. In the other words,
exergy analysis can apply for evaluation of heat and power systems. It can determine unavoidable
parts of energy systems and specify the maximum potential of optimization.

Method: The main limitation of exergy analysis is the lake of general and clear method for design of
system. The combined pinch and exergy analysis that using the advantages of both methods satisfy the
limitations. In this paper, the RAMIN Ahvaz thermal power plant as a case study is defined.
Furthermore, using CPEA the potential of optimization has been determined and evaluated.

Findings: Three proposed modification scenarios have been used for optimization of Power Plant as
follows: 1. approaching pinch temperatures 2. Increasing steam in boiler and 3.Decreasing pressure of
condenser.

Discussion and Conclusion: With employing both methods the efficiency of power plant has been
increased by 1.7%. In addition, the fuel consumption is about 1569 m*h and flue gases have been

reduced by 1.7% (20t/h). So, the emissions have been reduced by 1.7%. The Thermoflow (Steam Pro)
software has been applied for simulation of case study. In addition, Aspen Pinch Software has been
employed for CPEA.

Keywords: Combined Pinch & Exergy Analysis, Optimization, Steam Power Plant, Emission.
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Tsupp (C) Ttarg (C) Duty (Kw) o> el
ARINAYZ YAVYA FAV/TNE Stream
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YA-IYA \YarAdi IFATY/AN Stream v
ARATAN ] YYE/50 FAFAUTNY Stream ¥
YEV/PO Y8150 OYY VAN Stream &
Y8150 VEYITE IREEA AR Stream #
FAO/TA VagY FYOFIAYA Stream v

Vagly Va0/Y YEYYA/fY Stream A
Vao/Y VEYITE YAYY/AYQ Stream 4
\RA VLN VEYITE \EARTAINS Stream -
VEYIVE \PYIYE YYAVE/A Stream 1\
\AATAR! \WAIE YYAY/EN Stream \v
\WAIE \YV/E YYVAVA Stream v
\YV/E Y FOYAIYOF Stream ¢
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VD Y TYESIvY Stream v
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Figure 7. Combined Pinch- Exergy Composite Curve of Power Plant in base case
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Figure 8. Identification of improvement in combined pinch-exergy representation
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