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3 Ozone Depletion Potential (ODP)
4 Global Warming Potential (GWP)
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1 Reverse Osmosis (RO)
2 Organic Rankine Cycle (ORC)
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1 Multiple Effect Distillation (MED)
2 Absorption chiller
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1 Single-stage flash water desalination
2 Process heating unit
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Fig. 1. The schematic of the tri-generation cycle.
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Table 1. The values of the cycle components

lade bl
(V] sgotew (o y35 59asLs
o OXY/A L Jsb
e b W oy
Ao VY F gls alobs
Ere S OXTA 4 o
YY/VE C e
e 55 D, oty tsls o
s D, c3lz dy )5 s
JEORYARE ZJL'L§4J%$tJL5% JES IR
CRRIIRY D, sl sy oo
" Ep Shg P ys
A T by y908 o pd
g A > Cd oy
AT Pe 8 i p2
e 7SI iy ys
e Mo 655 oloal g 5L
‘ K(6) 5,55 sl ool
DAL IT (S a5 52
e Moumpris = Mpumpris s Sang sl gloasl,
v Myumprmee = Mpumprmee vt Sl ool
A Mruris 08 Sewarsn! plendl,
v Mrarmee 28 S plosdl,
e Mrur-gen 355155 52 xS Gload],

(ALY R RNROV | pYe

. q & 1 ~'~“» .
/ Ep OSippo! b ey

oS TN T o555 T sboo

1174



[V ] lojod aos 4 o 4 pad Ll JT OVl ©laaseain ¥ Jooia

Table 2. Characteristics of selected organic fluids in the tri-generation cycle [20]
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Fig. 2. Temperature-entropy diagram (a) and pressure-enthalpy diagram (b) for selected fluids and
their three-component mixtures (mass ratios 0.333, 0.333 and 0.334)
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Table 3. Thermodynamic relationships of the organic Rankine cycle components
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Table 4. Comparison between the present work and results of [25] for parabolic solar

collectors
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Table 5. Comparison between the present work and results of [9] and [26-28] for the organic Rankine
cycle at x =x,=0
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Table 6. Comparison between the present work and results of [19] for single-stage flash desalination
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Fig. 3. The solar radiation on the horizontal plane and optimal collector angle on 25 June and 25 De-
cember in Zahedan city [29]
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Fig. 4. Ambient temperature and wind velocity in Zahedan city at (a) 25 June (b) 25 December
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Table 7. Environmental conditions in the two selected days [29]
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Fig. 5. Power production for different mass fractions of selected organic fluids at (a) 25 June and (b) 25
December
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Fig. 8. Pareto front diagram of the tri-generation cycle, for power, fresh water and heat at (a) 25 June and (b) 25
December
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Fig. 9. Distribution of optimal mass fractions for R152a (a), R1234yf (b), R600a (c) in a three-component mixture
in two selected days
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Table 8. Optimal points for the three scenarios considered for the two selected days
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Table 9. Comparison between the desired outputs, overall energy efficiency and temperature of water heat-
ing system for pure fluids and the optimized three-component mixture at 25 June and 25 December
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