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Article Type This study conducts an exergoeconomic analysis of a single-effect absorption chiller integrated with an ejector and
Original Research powered by solar energy, aiming to reduce production costs and enhance system efficiency. The novel incorporation

of the ejector — absent in prior research — targets improved performance and reduced operational expenses. Analyses
compare configurations with and without the ejector under steady-state conditions using Engineering Equation Solver
(EES) software. Results demonstrate that under identical conditions, the ejector-integrated cycle delivers the required
cooling capacity at 50% lower cost (from 11.63$/h to 6.06$/h) and approximately 50% reduced collector surface area
(from 27.92 m? to 18.69 m?). The coefficient of performance (COP) increases from 0.777 (base cycle) to 1.167 (ejector-
enhanced cycle). Exergy analysis reveals the collector as the primary site of exergy destruction (67.2% of total losses),
attributable to inherent limitations and low efficiency in solar thermal collection. Given the single-effect nature of the
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Table 1 Sample table accepted by the journal

Tgen 150 °C
Tomb 250C

- 100 kPa

5 0.8

. 35°C

Taps 350C

. 10°C

Qeva 10 kw

Iy 973 W/m?

i 12%

n 20 years

) 1.06

w 0.5

N, 7446 hours
- 5570 K

i T16+5°C
Ty 25°C

P, 4xPg

X4 X1 +5%

e Ty +5°C
Tiq 25°C

Tis T4 +5°C
Tz Tgen + AT1,gen
ATy gen 20°C

Ty Ty —7°C
Chwater 4200(1/ (kg °C)
Ceoll 150($/mz]
Ugens Ueva 15(kW/(m?°C))
Uan 2.0(kW/(m?°C))
Ucon 2.5(kW/(m?°C))
Unex 1.0(kW/(m2 °C))
U, 0.5(W/(m2°C))
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B 3 5l @8, slowe sl pj 2 4 dilolws (515 g,
b Jae Bly equey g jLid (L8l 51 Gag 9 ssdise
090555 31 e €15 oz wuba Jsle ol (Jase 53 35d50
O3 53 3950l Hg3l)5 w9 035 D,
O Jlo0 (aniygd ,5iSIS baugi osid (yaali (sloyS 1 eslaianl b
S 35d e )giS2] 3ly (V) b Gk jl 5 0l 13z Jalxe |
SSee 395 P31 4 |y Hgilnlsl 51 2 e 5 s I i «Sye
3950 y9laiS 4 Jiol> (oS53 gl comp (W b ly2)

Urte SyilSo udige sole doliole



vy ey (5358l 4l 31 (509552 03l ST DTl slog sy pgatd (e 308 JSaw Sy (g3LasBlgayt Juli

Q + Z mhilinlet = W + Z mhi,outlet (\’)
390 didsh 35 ego 4 35 (55,581 i dalee
ExQ + Z Exilinlet = Exw + Z Exi,outlet (“)

65))5' exloT)b SEx=mx exlg ol t;j)}fl &y Ex oT)J as
st a3 515 S 1 s 53 4S8l 1 el pogiate
5338 s ol 31 b gdoe 3l Ol-legy pgaitd Jolxo
25 wnge 4 pegaie 551 14 e o3 (65,551 whule
g0 iy

ex = ex,, + exg OV
wosate 55| exen 3 Sad pegaie $IS1 expn ol 3 &S
5 @l o 5 lead 51 et johiieds il (legds
[V5] @2yo 55 o 2pho (g, jl Wl-tlogy eoxid O Jslro
dbgipe wislee a5l Jlais! cale) jshiie 4y g 390 o3liiul
olwis e «S el S3 ‘ojll sl 004 (6519363 cawd (il 43
St e i g 3> 1 oy (5lwesl 4 2o (lesd (53,55
A g
sl 6351 dalxi 5 6500 e sl g9t w¥slee 4 dazgi b
e didyi ¥ Jgao gille i) SIS

P alide izl sl 65,51 9 63l ez sl Y g2
Table 2 Mass, energy, and exergy balances for the various components
of the cycle
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Exergy Continuity Continuity
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Exz3 — Expp Tiy, = My3  Solar Collector
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= mgh . .
. . . . A Tig = 1y, My Heat
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-1, ~ " Exchanger
3
€HEX =
T,-T,
- - Expansion
Exs —E, hs=h ms = m,
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Table 8 Ouiut values for the two cases: with and without el'ector
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Table 5 Comparison of the results of various parameters between the
resent study and the work of Alexis [38

%0 100 100 Evaporator Heat Transfer (kW)

%0 106.7 106.71 Condenser Heat Transfer (kW)

%1 1.058 1.045 Coefficient of Performance (COP)
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Table 6 Properties at different cycle points in the baseline case without
ector

I

1 35 1.228 0.03214 0.2312 76.13  0.5219  467.6 13.91

w

127 22,52 0.03214 0.798 276.9 0.5219 513.7 13.91

5 4295 2252 0.02933 0.2521 109 0.5719  529.1 14.06

7 150  22.52  0.00281 8.313 2782 3583 16.47

9 10 1.228 0.004215  0.5206 146.6 46.05 2477

—_
—

10 1.228 0.00281 8.9 2519 79.65-  24.77

13 1034 5.629 0.004215 8.733 2695 145.5 2252

15 15 100 0.239 0.2241 62.98 50.78 1.101

17 30 100 0.5137 0.4364 125.7 50.23 0.35

19 30 100 0.3745 0.4364 125.7 5023  0.203

21 163 100 0.2914 2.03 688.5 1379 11.76

23 1725 100  0.2914 2.141 730 146.2 11.76
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Fig. 2 Effect of generator temperature on cycle performance

lod Gl ol 0aib 0448 paguat 4y ¥ IS )3 o jsbles
ot )3 9 03 ol 31 5295 Gl oMb S U e il
ool 33560 sl e 9 3l yly VL sles b il
b ool s 9315 53 83938 e @ jls Lals @ il
Iy 35Slae ol 395 g5 ) 45 (A0 K (paniio (sigloyes
4553 10 slod ;3 LYA @ ¥ sles 53 LY 51 casdicx dgup
coluo g (HEVY a4 o LVA 1) adgs sladinie g (Qugamde
WJo ol b sese ials 0BT a1 TE ) 1) oIS 5LS 390
(S golaml g Saelindgeys 3ySles oS canl S5 a4 oY
S ame plid yilnlsl led Wil 4 5zl cowlus
s IS (6 jLodings 53 ol 3995 30 51 S £9890 o

olyitel)ly ol b duglie )

128 175 0439 - 0625
- 'S
274 V4 0.438 0620
17.3
264 043y | 0615
S 1 0.610
N 17.1 043 - N
< 17 S 0.605 3
o | 0,435 O @
169 0.600
168 0.434
w224 0 0.595
16.7
0.433 5
1.21 166 = 0.580
1.2 16.5 ¢ 0.432 0.585
5 7 9 1 13 15 17

Tevaporma "C)

Cilideo (slayielyl 0 ygilplsl slos uili ¥ UK
Fig. 3 Effect of evaporator temperature on various parameters

O cap (53l JSuw 53 513580 (slayially 51 S
Pl (S0 50 4 (IS b 392 5V el (0) je52
sl (a8l (sl ygilyiy 4 yieS 5o g 48] bawgs ol
9o dhmNo JS 51l joudlaiS jLis 4 93101 )Las Sl
Sl jeisel Ghle 4 b wsde o5 e8! 5 & Sl
Lol 3850 S35 +/A 43 (COP) Jsase 3Slae cuyd 3950
4 8las cuyd 950 Ul /A i 4 IS o ps i8g
Slgi oo y5i8] a5 3350 lid ol 3gb 50 S35 /T oo
Gl Ny e 23 dgupn |y 3Slee b s wopy Voo U
9155 53 S @l Gize 4 ol sl ewdy BB ea SCOP
ghw 5 ¥S2sS il gladie 4l amid S cwl
& d9de dhxde Jlo glgis 4 g wlss (S SIS
asdly Lol 5 @iy e 10 U @ape yie YO 93> 1 5oiSUS b

VEoF (5335958 ¢oF o)lad (¥ 0593

Ghglw daze g ober Loyas Y.

Lol (o i3 45 39050 alam Yo 53,9551 g 9,955
a5 035 lag LralS joiSs! 51 ealastwl wiygo 43 3lge (oled 5o
ol 03ly ol s dinie 19| ealiiwl sodse olid

3958 g JSow (3LaiblgsyiST (slaysiss & Joao

Table 9 Exergoeconomic Factors of the Cycle Without Ejector.

r f ¢ G) Nex Ep(kW) E,(kW E(kw) Component
442 0.027 0.1116 18.46 0.4034 0.09138 0.4948 Condenser
3.22 0.682 0.05012 24.19 0.3027 0.09656 0.2661 Absorber
211 0.67 0.09973 32.545 0.3574 0.1724 0.5298 Evaporator
363 0.8 00119 7169 0.777 1968 2.745 Generator
- 658 0
2.73 62.54 0.00842 61.33 1.066 1.691 2757 Storage Tank
242 0.02753 0.1116 18.46 0.40342 0.09138 0.4948 Heat Exchanger

14.08 22.088 3.622 25.71 Collector
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Table 10 Exergoeconomic Factors of the Cycle With Ejector
r f Cp (%) Nex Ep(kW) E,(kW E (kW) Component

3.53 0.07265 0.1116 22.07 0.3115 0.0883 0.3998 Condenser
3.26 0.8134 0.05012 24.19 0.2018 0.06437 0.2661 Absorber
2.12 0.8461 0.09973 32.53 0.3574 0.1724 0.5298 Evaporator
132 2192 0.0119 88.6 0.2033 1.58 1.783 Generator

- 1.261 0 14.06 1479 2419 1721 Collector
2.87 62.54 0.008425 91.63 0.1545 1.691 1.846 Storage Tank
244 252 0.02048 80.88 0.3498 1.48 1.83 Heat Exchanger
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