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Wet cooling towers have a high cooling capacity. However, owing to consumption of large water
quantities in wet cooling towers, using them in arid regions facing a water resource crisis might cause
operational problems. In this research, changing the wet cooling tower of unit 5 of Isfahan Islamabad
power plant into a hybrid cooling tower using parallel path wet/dry configuration is studied. The hybrid
cooling tower with the recommended configuration causes minimal changes in the other power plant
facilities and has a low construction cost. Two different airflow control systems are investigated for the
wet and hybrid cooling towers. In the first system, the amount of airflow rate in the cooling tower is
adjusted by means of switching tower ID fans on or off. In the second system, an optimum airflow
control mechanism with high-tech fans is devised. The results reveal that the optimum airflow control
system is more suitable than the other system, due to less water consumption, preventing the sudden
fluctuations of airflow and consequently water consumption rates and less fan power consumption.
Experimental data and results obtained by the HTFS software are used for validating the simulated
results of the wet cooling tower and air-cooled heat exchangers, respectively. The results demonstrate
that the annual amount of water conservation due to changing the wet cooling tower into hybrid tower is
approximately 343830 and 348718 cubic meters for fan switching and optimum airflow control systems,
respectively.
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Fig. 2 Obtaining water to air mass flow ratio for the design condition of

the wet cooling tower of Isfahan Islamabad power plant
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Table 1 The main characteristics of the wet cooling tower of Isfahan
Islamabad power plant

12 (&% olass) 2 Jw olass
8.23 (m) o o kb
md, .
450 () 08 2 sy o
1450 (rpm) (b soasls 3 550 590
m3 R
3950 G) o el ol 0
96.1 (M?) Joo S5 6l 9n (6355 Coonnd Cmlins
155.1 (M?) Joo S5 sl 00isS Sas it Glin gxlans
m

4.28 () o9 52 Is2 ey
1600 (M) Lo mlaw 5l glis |
45 (°C) 50959 < sl
37.2 (°C) 9> ol sleo

! Cooling Range
? Cell

4 o jlosis 16 095 1395 L5 urde Suilke wiie

Wes S g 5 glagn 5l (55 A Glagn 5 il 4 azg b
2 oSl ¥sles plop o Lol WSl S¥sles sl & (g8 ST
g9 4 arg boaithioe Sittle gladas 5 5SS lagn
6&%4.5 Ja.g‘s) 9 SYoles » cs)LC (5{“‘\"‘ .]a.g‘s) Slaws ‘ddlfe.) zr uLAu\.A}
iyt 55 e w5y e
Sis 5 5 sbae 4 baye Lily, » ode PPWD lossr o
5l o)l a5 wigd a8 )5 Llas 0 Wb sasas Slla>dle
5 5 laciend 0 lsa 00 ggeme b plp oIS Sl o0 1
Obyz 90, sl LMl galaame U (604,93l Ign ,Lud cdl 2
ol s (0992 5150 Jeo @) Is2 535
Sl les «Sismlsn slaJowe 51 0T (20 pled jgue &jgo 50 3
Sis o )| k.$>5)> u] LSL“) L ﬁ‘).g » Comd & 59959
Sl glaus 51Ol S (00 5l S e Dygo 0 4
g dalyS Simlss laJare 5l (295
P sl (Sas slsa o> sl SYolee 513 IS8 4 azg b
ooz LM gabiaze sln 1) @55 sl 5 lse )0 S5z ge Cugh,
9] w50 (25) olae 4 omles oS 5 o2 b 5 4oy PPWD

Gwer —1_ Gper — hy —hy — Wy — Wy (25)

Gr Gr hs—h, w;—w,

T2 &l 0> 23 Gper 5 g2 sl (0> 23 Gwer of &

Oezed Wil oe A9 (S g sl S (0> (20 G g o S2S
sz Sl cuby ey ppate Ll G w @y s hy
sy Cod 5 pgate (Ul cip 4 w3 5 hy (Si3-lse glaae
5 ryare bl coi i @ @y 5 Ry g 00T S w25 e
Senl & d aes LW gabaizs 5 (295 lgp Cugb) S
3 5 Camd 85I Clien 85 g 3Shee il juip TET i
Sal9d gr Bl o plp Sl Gl ST S o0 i S end
S g S Spgo a ks jho pln ST 5 En SO g 4 s
el 58 Ceand 5o load wds sle)S e rizren 13,5 waly> Jes
& Oyl i 4 Q1 3 Qper Qwer 51 adbse 553 (00 Cand
)35 (26) cloles sl alss zy S 5 Sis oy claand jl o

[9] o500
G
Qwcr —1_ Qpcr _ %(M —h) (26)
G G
e O s TR
Silwdnd -3

&bt lahal sLldlul o555 D waly 5 (T SiS g et 65
Sl el ool "1 gz 0z ol ol Glastie Ll su
i el 43855 el 9o (00 S Oglite s 90 sl 5 @0
3,90 Sbledul o ,5 0 Lol Jb jo aF Canl catiiw ailie a5
B 5o 08 sl G Basb 5l (0 U @S o 518 eoland
G035 b by oo 3l sl (135S & s (nl o Shos el (b))
slos b e 5o oo J2S |y (2e 5 ol sles g 0955

22


https://dorl.net/dor/20.1001.1.10275940.1395.16.4.5.4
https://mme.modares.ac.ir/article-15-1249-fa.html

[ Downloaded from mme.modares.ac.ir on 2024-03-29 |

[ DOR: 20.1001.1.10275940.1395.16.4.5.4 ]

LS s3eal s 9 Bl Ylis Salb

199 3 JHHS s 93 b a3l9S 7 53 &y Ja s Jaangs 09 a8 53 () KB 79 T L8 3100 )3 1934 0

dga 10 LualS L o, 0 451754 %3 Sie 4 i 4 SCSlen
52l Glyz plp yd Coglia Lil3dl gaoge cnl Judo cils salgs 4.7%
oot 3,505 & a5 ol 0T b ool w ] Gl o8, Y ams o
Sz Lulid )0 Gy pleaily 5 00 jlne 2alS (liee Gl w0580 bsa e
@0 O Gl (nl 45 058 az gl b 0,8 e 58 slre (gedgaze o
sl alS gogas U oadSs 5l ouds &85 O)lym liee a5 053 0 Sl
B Gl 05k 5 Gl a6, Shee slos 5 JLad azi jo
Db 583 Slpis &S pl 4 azg b (S cd o aldlal tels
ol S Geys 5 00l sl o Sl el b e s
Al Jloged g ey hattine g 4 ST j0 ol pals ) ol s
an) waz A g ol a3 OF 395 s sl (20 T3l @ wo
sl 00 03,91 (S 33,5 i Ll pae CIle yo b Joe cuaid

@ Sl sledam (95 Bl G eud (B8 gk ol o
Lulyd )0 a8 058 Mol (GligS @ Of (a0 s < g lezle
g ool &85 Ojl> a0 9 008 odg LB oo ples s
b s o5d e alimdle "4 USE" 3 a5 jsbolen iS5 s sutlS
o ) Cad game e &) s Cunglin o500 o Joe
ol azb,y 5L LS

Of Jukxi g i -4
Fan) 550 g izt 5 5SS gp lp @l Cend ol o
ol 00 &l g o S Cglitin pima 90 (5l (ol (g3lwaslE g0
Aol sbos (5 Klo (pizron 9 Stz Gl alizes slales cuns s
Sl o ol alas . anls )l Jlo Jsb  olaiol s (s930)
03,5 apslome ekl sLledll 89,55 5 axly 5 @y S 12 ggazme
Ol Brae 7 9o g bowe ol (Gudos ol Lol Bua 4 azg bl

oo &)

o ylael - 1-4

u] ‘é)‘“"“ C)" ﬁélin ) JS..'L" 4 d>g5 l) C"L"‘ )L..J-‘ Yo L5l)'.‘

30
I = = = = System curve- Main
| ecccccccee System curve- New
Pump curve
20
E |
g
£
- .'. Vi
.
’
101 *
0" 4
- ,'. ’
.'o 4
L .
o
O 4
- o...’
oo’
| S
2 i
ob—mge® |
0 20000 40000 60000

Water flow rate (m¥/h)
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Table 2 The main characteristics of the air-cooled heat exchangers used
in hybrid cooling tower
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Fig. 7 Variations in water consumption rate, number of operating fans,
water inlet temperature in the wet section and water outlet temperature
of the hybrid cooling tower for various dry-bulb temperatures- fan
switching (on/off) airflow control system
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Fig. 5 Comparison of water consumption rates of wet tower between
simulated results (for two different airflow control systems) and
experimental data for various dry-bulb temperatures
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Fig. 6 Comparison of water outlet temperatures of the air-cooled heat
exchangers between the simulated results and results obtained by HTFS
for various dry-bulb temperatures
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Fig. 9 Comparison of water consumption rates between the wet and
hybrid cooling towers in 12 months (for monthly average temperatures)
during a year- fan switching (on/off) airflow control system
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Fig. 8 Comparison of water consumption rates between the wet and
hybrid cooling towers for various dry-bulb temperatures- fan switching
(on/off) airflow control system
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Fig. 11 Comparison of water consumption rates between the wet and
hybrid cooling towers in 12 months (for monthly average temperatures)
during a year- optimum airflow control system
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Fig. 10 Comparison of water consumption rates between the wet and
hybrid cooling towers for various dry-bulb temperatures- optimum
airflow control system
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Fig. 12 Comparison of fan power consumption in the wet tower
between the two different airflow control systems
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