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ARTICLE INFORMATION ABSTRACT

Original Research Paper In this study, the integration of multi-effect desalination (MED) system with cogeneration of heat and
Received 09 February 2017 power system has been considered. Low-pressure steam in two case studies has been utilized as the
Accepted 17 March 2017 motive steam of MED system. R-curve is a powerful tool that can be used to identify fuel utilization

Available Online 18 April 2017 amount in different operation points of the cogeneration system. R-curve explains utility system

operation improvement procedure without capital cost. By deploying and development of the R-curve

ﬁ?:g;;{fgsr; concept, the freshwater demand of the total site and total annual cost of the site have been evaluated.
R-curve These curves can be used as a tool to improve the operation and economic parameters in every
Total Site operating point of cogeneration system and present comprehensive view about the improvement of
Desalination utility system operation condition at each operating point. For the first time, R-curve has been used to

Total Annual Cost identify the impact of cogeneration system integration with a thermal desalination system on the

cogeneration system operating point. The performance of the cogeneration system can either be
enhanced or impaired by integration of desalination system. As demonstrated in a case study,
integration of 2.2 MW MED system can either provide 52.765 MW energy saving or deprive 30.257
MW fuel energy based on the operating state of the cogeneration system before and after integration.
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Fig. 4  Schematic diagram of the proposed integration assessment
method for the integration of cogeneration system with a thermal
desalination system

g s iloaz Lo o)l golein by, Sled el 5L 4 S

Sl Sl 5 pleen

1 The Chemical Engineering Plant Cost Index (CEPCI)
2 Integration effect on cogeneration efficiency factor

4 oploits 17 0995 1396 Hu5 (o owe Suilfo wise

Fixed Q_heat and
m_distillate

Determine path priority

Pass steam through the most
efficient pass available

e

Calculate W and
Q_fuel and R and
trigeneration
efficiency

v

Has been the path No
exhausted? | Increase the steam

¥

Select the next No Has all power been
most efficient path [« extracted from the
and pass steam site?

END

Fig. 2 The procedure to construct the actual R-curve [6].
L6] (ox8ly o Jloga5 a3, 2 P

a1 60,90 adlle gly G Hloges o Glamlie M3 S o
o &l S5g5 aslllas 5 ooy &3l [16] ) SKon g (jiio liaSisgs anlllas
o plowl Cond gmmie Jgere iy pei wlaly aiglie ol aldl ool

ol

Ol 32 4 (g Comd e 2 bl (S 4 58 loge5 -2-3

Floe )l 4 (g s 2 53 )3 p0se aba e QL) 6ln
S 0 5 Sudidg Al (S anje W ogl Blod il 5 goladl
25 a5l g | aldle (S5 anse 0ed anule Wb &)l 4 Glgs
2,5 olee

TAC = Qpyel X Cp + Qfyerar X Cr + VVimport X CP.import
+ f % (Cst + Cor + Cmep) (40)

0.85

= Koshgoftar M, h et. al [16]
i Current Study

0.8

0.75

0.7

0.65

0.6

0.55

Cogen. Eff.

0.5

0.45

0.4

DL RS RN KRR ERRRE U RS LR LR R

0.35

T

03 L [ I 1 TR T S T N
0.2 0.4 0.6 0.8

R-Ratio
Fig. 3 Validation of R-curve for current study with the results of Case
study 1 in Ref. [16].

o &3l )] Cod logai by G9iS dnlllas (gly Cod logad (riwione 3 S0
[16] pe y5 1 (69,90 asdllas sl

230


https://dorl.net/dor/20.1001.1.10275940.1396.17.4.46.2
https://mme.modares.ac.ir/article-15-9142-fa.html

[ Downloaded from mme.modares.ac.ir on 2024-04-19 ]

[ DOR: 20.1001.1.10275940.1396.17.4.46.2 ]

0933408 Jue 9 ok puxe il ke G5 A b Iba 9 lgs Ulejed Julgs @i b 1A po3dd iy i T i G Wwa LS b))l
Boiler e e Ny . PR .
Efﬁciency muu)&ﬂywd)‘dfcRAMaofm A_))s..ow.;‘-s.?h.n@.u
92%

VHP 120 bar 550°C

13.7 MW L)
= ET_ 16.1 MW

Min 0 |20 20| Min O 0 20
Max 80 |120| 85| Max 80 80 90)

HP (25 bar, 342°C)

MP (14 bar, 292 °C
(14 bar, ) T
b R
LP (3.5 bar, 183°C) Min 0
Max 64.5
COND
r
Distillate
Seawater
Brine

Flowrate: th

Fig. 5 Schematic diagram of the CHP system of the case study 1 [4].
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