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10 Proton Exchange Membrane Electrolyzer (PEME)
11 Energy Utilization Factor (EUF)

12 Carbon dioxide Rankine cycle

13 Waste heat recovery

14 Refrigerant (R32)

15  Transcritical
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Fig. 1. Schematic of the combined power and hydrogen generation system
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Table 1. Chemical characteristics of municipal solid waste [16]
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6 Internal Heat Exchanger (IHX)
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Table 2. Ambient conditions
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Table 3. Input parameters in modeling of the municipal solid waste gasification [9]
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Fig. 2. Temperature-entropy diagram of the transcritical CO2 power cycle

_J (YA)
H,0 ,out

H,out — 2F

F iy A" ol J& glyed s b ol poS
N 110 o 355050 ez WIS CMOL & g0, 88 el (316
5 N i 5 MOUS ol s 258 STL Jolize Jso o 5
ol MOU/S 13 (39000 58 Jge py by

23 Oopo ) Seign Lid e pSIl Sl ol ondpal 3 (655
)55 analows i

Epee =TV =IV oV i Vst PV s o) (V)

Vira phcaiSy Joaiy Voo S iy Vo]
Sl Vo 9 958 (3loleb Sty Vo, il gl Jlb Jrilsy
Sl gl zel)ly ol olyen 4y SYgrome ol ol onl (g5l Jld
dlons [V ] @250 53 008 iy yoi SWoles 3l Sgign sLis )3y S

Nigal o0

ooyyY

h16 — h17
e, = 28— %)
e h16 - hl7s
WTCOZ = ”icoz (}716 - }717) (*v)

YV Sy st 0 op)S S8 ol g a8 e Tos g

Cawlodds ol w’[‘”

P slis idg sl =¥ =) ¥

Jie ¥ (Gl Jae @V (il Jwe I w5 bglsee (65 5]
23880 )38 g 1y 50, 518 A (sl jlinyge ) b 3gd
5 @B Sl sk (aliondsy Sl b e Gl 5l Ggign Lis
B les et 53 g o D dhase (glod U g ooy basro 4 1) )l s
33,5 g0 3y clao (Slod b g a5 )5l Sl il s 55 (551

INV] g p5 Oygon oo |y G3o)kn 5 Jge 2y



000+ b OOYA domio ¥+ + Jlo VY oyl DY 0,93 ¢S yual SilSo  puwdines 4y pui

V] 99 L )59 80 42 bgsyo Oluis 8. F Jooa

Table 1. Input parameters in the modeling of PEM electrolyzer [11]
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Table 5. Assumptions for energy analysis of other components
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Table 6. Comparison between the modeling results of this study and experimental results of
Jayah et al. [23] for gasification of wood (14% moisture content and 1100 K)
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Table 7. Comparison between the results of this work and those of Khaljani et al. [24] for
thermodynamic modeling of the gas turbine cycle

E,(MW) Ep, (MW) P(kPa) T(X) ol o

[vfl ol 5 [vf] JUCIPEN SR | 4§ I PU S | 4 4 O P L g [vf] B

VAAY O VVY YAAND YA lsa )

YAIOYY YAIFe+ VY NNy £oY/0 §-YI5 lsa Y

FYIOF- FYIOF0  AFY/E AsY/f A AD- lsa ¥

SYASD SIYAE NSOIVEY VSONEY VEY AVEY NS WY gl S sae f

SYALD  <IYAE FVAFY FVAYS oY Vo Vevg Gleel SYgase b

<IYAD <IYA-F Y¥/oY YE/NFY VWYY VY/Y YAQ/s YAQ/# &l SY g 14

AVIOYR  AYIEVA - [50¥ - [50) Wee o AYee  YAAND  YAAY g R

il o &1 Y IS s ]

Gl il IS gl &S 30 e st @b &l Sluylis 5o
5l 1y bgye galye gl b (awlie jlens
s JS (Seolidge 5 gl =V ¥

OlF Mg cadb b e IS (Seeladge s mli s ool
ol Bl ¥ S5 9 VY JIA Johs o ahb 4l b jo alylKe Y/AY
Ll

oiles (ALl 4l b 1) gl 5 (63, Sos @l VY Jga
Suid Al 3 Jgaze I oS 39500 oamliie ) Jodo Bib 0300
i glesily g 039 p)S5hST 2 JoiobS VYR (Sl 35 b
Ay g Sis B a063 e oitmed (Casl Mo yd FAINY lys 50
b 45 e ot gl ol bbie pySekS  caSayio VIAA
013 Job sy0ed slaally SileilS sl (s o 290 2
i 4 e (SIS pg3 g sl (98 033l ) Josa b

d));l °3jL39L53)3‘ (£)9 o %)..4390.)9.3 Loy Y‘/;’a 9\"\:/7\/ )gl).g

00¢)

Jde (s lasl =) =Y

> oS S )3 B (i g 2 (il i
ol yor &y laciomd (ol 00 2wl bylyy ol cous 2l o 9 oAb
5 Ll el o odlatwl pols I 0 (i Sl L) byl ol
o35 Sy Ly gl WY e slod b ooge (055 (653 [YY] e
58 mylis] JI8 500000 ploxillga bawly Jlw b g gyl S yonad]
s g 48,3 plool wlus 8 las g Cogw loa b g (g5lw Jie
lods dus o o0 )f.) é.’?‘).o C"L"’ L Jols

SIE O S5z ped 9 Jol 098 @S L p2l (5B yg 2
ol 0l &)Y Jod> 5o "j =l 5 00 ovwlael [YF] a0

il Jo @mls bl )00 ples 3 Segn slid 5yl
alosd SIA Joi 50 ol glis g o0 (et Lol [V V] 2 yo 550980

9 Jol 0ol @l b pal )1 0 st (63 ()8 (Sl)lS &2
@l g ord (e Lol [VF] a2 yo b1 (63 ()8 (G705 48 2 pg



DOO+ 15 DAY dxbo MY oo JL» AR b)‘.o.a.f} QY 0)93 ‘)....S).‘.al L_iu&p ww 4;)..“5

[NV ol Son g (d gl b pols ,I5 13 Foigp Wi 5005 SN (g luoto gl dmmliio A Jou

Table 8. Comparison between the results of this work and those of Feili et al. [11] for mod-
eling of proton exchange membrane electrolyzer
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Fig. 3. Comparison between the results of this work and those of Shu et al. [14] for the modeling of transcritical CO2
power cycle from the first and the second laws of thermodynamics viewpoints
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proposed system

Table 9. The results of the mass and energy balance equations for each stream in the
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Table 10. The results of the exergy balance equations for each stream in the proposed system
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Table 11. The results of the overall system evaluation
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Fig. 4. The exergy destruction rate within the system components
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Fig. 5. (a) The effects of the inlet temperature of the gas turbine on EUF and exergy efficiency, (b) The ef-
fects of the maximum pressure of CO2 cycle on EUF and exergy efficiency
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