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Fig. 1. The layout of the new devised biomass-driven multi-generation system
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Table 2. Energy and exergy balance equations obtained for the evaluation of the devised system.
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Table 3. Investment cost equation for each component of the devised system [12, 24].
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Table 4. Validation of gas turbine and modified Rankin cycle subsystem between present work and that devised by [12]
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Fig. 2. Indicates the effect of heat source temperature on electricity generation and energy efficiency of Stirling engine
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Table 5. Validation of reverse osmosis desalination unit between present work and that devised by [19]
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Fig. 3. Indicates the impact of PEM current density on cell potential

2l oilopw Mg cd)l 15 ode by5 & rimen S (0 My
53 ok Y V¥ gamme plad )b 1) 4 yd Lao YL YYD KW L
Kloas 65,551 g (55 035u WY/V 74 g ¥VIY 7o liod 4 yoio Culs
5 M P i WS o0 I Sl j9i9e (g s o Sle
Ol Lol Sl oo ol 5B (g5 4352 sow S 5 (g8 bawgs (Span
903 el 5 (g bawg il Woly (668 5L oy (sl oY
ol )3 .ol 00 YOIF KW 500 @ it a8 g5 LialS sl
sl iy g5l cdbyy s 4 ol by g Sl s
ORIl oS s )3 sdg Gllepe g g GMF Gl (295
el ol s laly )8l 55 Iy s S5 &S s 55 Lo
IXIAY i 0 535 oAl oy ialS o &) s (5551 0330

Gl a8l gals

il Jde gl Y —f
ABdz Mg plese me @ 5l Br oieon S iSe ol
g0 3 oalil 13l oy Ui jelate 4y Caliseo gy yliwgd 43 o 1))
Sls & Jotr b Billae .l 0ad (55 5 Jgir ) Sl
Olg VUKW 5l i o )5 Sad il jg50 b olyod i &S
5 95dis0 Bpas 2 jgu S by VIAKW 5 )5 cidg
5 1) LAl ol Y0/00 KW ag obly 56 Sl jgige a5 >
M/ g oss (S inped o 2oy quay (Bpan ) el yo oS
ods Mol (:Sly a3y b ol 5> WS o Mg s O] AR
g pdate 4y oS 5y 1 LSS ol VYA KW alg Lblg
ol 53 g spYepsll Gy pY olg omeb Bpo gy
0B g AR KW S il ygige b L8 cdls 1 ooliiin piamms

V5.



Wee BASYY dorao AF ) Jlo oV ojlasd Y 090 ¢ pusS yuol SOl wiins 4 puis

oo g2 ylaw 95 53 0 &l B diar Mg s (53 o (S il 51 (B2 & 9o

Table 6. Some key performance metrics in two different scenarios
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Fig. 4. Exergy flow diagram of the proposed system operating with Stirling engine
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Fig. 5. Mass and energy balance diagram of reverse osmosisdesalination unit
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Fig. 6. The impact of gas turbine inlet temperature on the system commodities and perfor-
mance metrics of new devised multi-generation unit
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Fig. 7. The impact of air preheater temperature on the system commodities and performance metrics of new devised
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Fig. 8. The impact of compressor pressure ratio on the system commodities and performance metrics of new
devised multi-generation unit
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