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Abstract Review History

This article presents a comprehensive analysis of an innovative seawater desalination and Received: Dec 29, 2024
transfer system, hereafter referred to as the "desalination pipeline system." This system seeks to  Revised: Jul 4, 2025
provide an efficient solution for freshwater shortages, particularly in coastal regions. The Accepted: Nov 8, 2025
proposed system is structured into three main stages: evaporation, transfer, and condensation.

Each stage is intricately detailed, elucidating the processes and formulations involved, while Keywords

underlining the system’s remarkable capabilities in achieving high transfer speeds and substantial seawater desalination
desalination capacities. Focusing on the specific context of Chalus—a coastal city in Iran—and  yp-atmospheric pressure
the adjacent heights of Kelardasht, the study underscores the unique geographical and climatic
conditions of the region. The interplay between the marine environment and the mountainous
terrain creates a potential opportunity for harnessing seawater through an effective desalination b
process. By exploring various pipe diameters within the system, the research challenges the —Sustainability
conventional wisdom that larger diameters are inherently better for maximizing freshwater output

and operational efficiency. Contrary to these assumptions, the findings indicate that utilizing

smaller diameter pipes can result in significantly higher vapor speeds. Nevertheless, it is crucial

to regulate these speeds to prevent vapor velocities from surpassing the speed of sound, which

could lead to inefficiencies and operational issues. The methodology employs pipelines with

diameters of 1 meter and 2 meters for the transfer of vapor over a distance of 15 kilometers,

transporting it from the Chalus area to Alam Kuh, which is situated at an elevation of 1,800

meters. This distance and elevation present unique challenges and opportunities, as they require

precise engineering to ensure the effective movement of desalinated water. The study reveals that

the efficiency of sub-atmospheric vapor transfer is primarily influenced by three key factors: pipe

diameter, transfer distance, and the temperature difference between the seawater and the

receiving mountain peaks. These findings provide critical insights into the design and operation

of the desalination pipeline system. Specifically, the research quantifies the performance of the

two pipe diameters under investigation. The results demonstrate that a 2-meter diameter pipe can

produce an average of 3,950 cubic meters of freshwater daily, of which 2,950 cubic meters are

effectively transferred to the higher altitude. In contrast, the 1-meter diameter pipe yields 850

cubic meters of water per day, with 710 cubic meters successfully transferred. These figures

highlight the balance between pipe diameter and transfer efficiency, emphasizing that various

configurations can still lead to the effective delivery of freshwater resources. This characteristic

minimizes the need for extensive pre-treatment processes or additional energy inputs, making the

operation both environmentally friendly and economically viable. In conclusion, the proposed

desalination pipeline system offers a progressive approach to addressing freshwater shortages,

presenting a cost-effective and efficient alternative to many existing desalination methods. By

leveraging the unique geological and climatic conditions of the Chalus and Kelardasht region,

this system not only maximizes the potential of seawater resources but also contributes to

sustainable water management practices. Future studies could expand upon these findings,

exploring long-term operational viability, environmental impacts, and potential scalability to

further enhance the system's applicability in other regions facing water scarcity.
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Fig. 1. Schematic diagram of the proposed system
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Table 1. Air temperature for the target areas

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
Min temp of Kelardasht 1.1 2.3 4.2 6.7 7.9 8.8 145 154 162 85 4.6 2.2
Max temp of Kelardasht 11.6 142 18 182 211 212 233 244 247 183 118 121
Max temp of Chalus 164 133 87 211 263 268 291 304 329 25 172 183
Min temp of Chalus 5.2 6.8 22 121 134 152 214 229 216 152 95 7.4
Wu‘ﬁ QL&W‘ A R QT 6#}-&5 \O L OJSV.LC
Sl Les il s osls OLis (V) Jsd 5o (5 CM) ajSV.Lo
A LSLAJ (JEU}) MLWT: 9 (J:S\J\}) 44")'_5) L;LAJ u,”itl:.a ole &:’.
Sy 40 L;.bl_..a L}'.'-l-.‘-'e\J& anij‘w‘ ol uju)‘ﬁo\ﬁ
[26 g25] Sl eJ.iveb‘DQm (/\) O)Lmi Jg.:& BE jla.' .
Makarud
mk -0 Forest Park
Syl basasg iyl e gart Jsl fse 5l acwle
M}Quwjﬁjwi\k¢g1)lﬁq&stw G sble Ll aer sl A JSS
S e ).m 3L 5 ysm 05l slas Fig. 8. Location of target regions
Slelis )l 5o Las 5 Jo e glos 28,8 Lo ys L Izl s qns = hggmg (\Y)

JolS b s Jlasl SVsles 4 a5 U Jlasl ) ot (il
Sl g Jsb 2 jbe s 2,8 o J1E Lol gy 2 5 50
3,8 e o3 e Las 5 e 518U Js ol uws 5b cou
S Sty e 3 Sy ol 52 o 31 s
S e 25 e ) el el (Sl e 5 Vsl
Sl el it e 5353 d0) UK sllas
o o JWE E S (Sl se 5 Slasiie (e e Juld
Al GlodiS pas
tmaloen Qs & (JLEH Aol by SVsles > L
2 SebiangnF S (Shis s s F 5 R s el
L Seeliunge 5 gla b ol 5 o 015 o Ol (glaz!
S3bwdis Ol s ol 23 S ol st e s LU
03 e S g o3yl gl ) Ik s b s, 53
JLazl &) &8 ol S30LLE S o Ll Jlaml aol b (g5luang
03 ol Les Ol is oS il sl |55 s ol
Sl s 325 3 ol o slize il Laul 5 e 5L LT

OA

g e el (VF) Jse )b 51 q acsles (sl 5

q = h Ay (T — Ty,) (V¥)

GRS L (oS LS O s ilS pKs 3 oS s B
Gl slis malS ol el e bl 30 Jais 0 OF 51 Ol 5 o

5o o dwls (V0) aaly 31 S 540 4 § b3 p5 2l s

[26]

AP. = Zn(Pc/pc) (mS/Ac) (\O)
‘ ac{l - (1/2)(Pc/pc)\)}

dé)}é 4}.‘&.‘ —f

MW}r;)Jﬂtm&duwaJwJJjﬁ

Mé‘ﬁﬁ.k_i QLSA\ijA LS"J{)LS elf.libgg.:nobjg
b 4 Ll (o glgl as ol BT Doy se 5 el (ool
))‘)_ﬁ Q)HJAJJ O .\.ﬁ‘f— st CLGJ)‘ Q‘J:.A ‘L;TL;-LQ-G‘}
3o aalae KAl axils gl S b Ll e el S5

3 5B gy d s et O I s isaals, kb



\f¢b dLﬂ sY O)LQJJ nY; 0)’3

o3 Ulyes (pwdige ool alone

Solgig (s (Sl 0l sl 15 Y g
Table 2. Result of the proposed system

July (tir) D=1Im D=2m
Transfer section
Transfer rate mg (kg/s) 1123  48.92
Vapor velocity at the first (m/s) 2843 244.1
Vapor velocity at the end (m/s) 361.3 3239
Water transfer rate m, (kg/s) 1.1 1.8
Vapor temperature at end (°C) 19.9 214
Evaporation section
Vapor transtfer rate m, (kg/s) 12.8 48.9

Number of evaporation chamber 4 12

evaporation temperature (°C) T, 24.3 23.8
Deaeration temperature (°C) Ty, 255 255
Pumped water percentage (%) 25 25

Deaerate pumped water (kg/s) 100 100
Distilled water on site m; (kg/s) 3 10
condensation section
Number of condensation chamber 4 10

Heat pipes diameters 10 10

Condensation chamber dimensio (M)~ 4x4x4  4x4x4
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Table 3. Comparison of the proposed system with other studies.

reference L (km) D (m) h (m) m, (m*/day)
17) 160 2&4 2200 48 & 278
70 2&4 1500 48 & 278
(22) 160 2&4 2200 54 & 324
70 2&4 1500 55 & 354
30 1&2&4 2300 33&211& 1063
(29) 29 1&2&4 2000 26&169 & 1085
This study 15 1 1800 850
This study 15 2 1800 3950
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Fig 9. Monthly production rate of distilled and transferred water,
mj3 (L/s).
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