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Table 1. Number of coolers of each type in each area of the table.
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Number in area 4 Number in area 3 Number in area 2 Number inarea 1~ Cooler power (W) Cooler type
3 3 3 3 18000
3 3 3 3 19000 .
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Figure 1. The map of Gorgan city by study area.

GASeIul Cgr sdidlaminl Ol Jol cois
b s oy 30ty Lad) g LT 5 S s el
5 ke Of b oeddesls piis SKiled Sl eslizad
et Slag ey 3l al JZJL<>_- g..JT I
Gla eyl (6, So3lll s o Jlie T L eddosls
uL“S L C)J}A LSLA&‘}) &)"'L‘"‘J’ CLQJ:A‘)L.{ J.<.3_J 9
oske ol Kils (LT laelislesT 55 e 5l

uT LgLAe&ZiLG)T 9 dgﬁ ‘_;‘:Jﬁ C:’L"‘ 3 LS)J}L‘:'S

Vo)

s L] &_Lﬁeb}bu éJaLw )‘ fUSJ-“ BE

31 Oldlae Laes gies U‘i| BEEE on'"\rg.JLidJ\ < me
rL?L}\ AT Jle ole g 1ol U clgussl Ll
LY Sy u.g_\ OJMLJS.} &b) a)'L.: ub:';:‘ J:j) A
Lol 5l sy LIS Sy o3l opl 5 il
ool sy gi&sw)ﬂcﬁ@q-.zﬁda oslal
cilie Oloj a5 Wgad 4wtk a5 b JS

Lo gl g dd clls LSS a5 (6ol 04 ges



VY€eo (\)b)w c(VA).\beguiUbLﬁb duuﬂ”sr’ A gl

o) g 38,5 Clebe sl (7 S
Cgod 8 Y0 ades o D) L8 Ve sl
b g C’)’Uo\ S s S ol (sl
S U5 pSlke 3,5 k50 LSS el
Mg aupa (5H San a5l Ol e ls

1(00) A arwlons V el illae O 2 s

_ ExTx+M

§ \'%

")

Shostial b ol ) o Ay ause 8 0T 5o &8
A5 S $3A e B 0Lg) s GGG
(esle) o&aws 5535 0ly T desle , &ly)
L) 2 M () JsS eddad s ol Ul V
(sl oly o bl
2 oedhe (gi5l S ol el S5 o oY
B D yae (Gl Jol Gaa L ol W
RPN TRN
gips Aoy Voo O WS age Olpes oS

35,5 auza Aoy 00

Lol A e a5 ol woss (od 5 Dol
IJ{J;MB‘-AV abal

(¥)

Shostial b ol ) e Ay ause 8 0T 5o o8
A el g SpBbes) S IS
(0l ) 55 G 5l aslizal b T 2
ras slaaza b ol cpl Ay wuse OLL
L) sope et ol 5 a5 aelal O
Sl $a5 b 5 Lol sl e 5l eslind
5 i S s amlis (AR5 Sawlal O
Sl Coadl Ol ol S dny
IS 558 cele s JS olg ol s 138 56

Yoy

(V) 38 el (5858 Syl 5 glaak
b JsS 5l sdelcwsay of e ¢, Soslul g
sl 5 (IS VY adkeis ,8) (glo ey J S EA Sl
el (684 slaws 4 adleis a) S5 Jsm
e,\.';d)ﬂ@;_- ;.j sl odal V Jgd 3 &S NURY
gt A A Sa b by wliy, Lol
Shedelcasay Ol aSepliasl i (g Sl
ISl BSme Sie Lok LIS
uT S G ana abee ol o Ll
sl 2 O pelie > Jilas Sl el
el Gl b e bl
Ods &S Sogonn i ol Wy gl ela]
Ll o 5l ol Ws olan] glaelans 1)y
5 s Gn osle 0o S RS R
Sp sl hops Vv Sl S L ) (5osliS
ST Wy olast] Glaalans Sepl 5 (S
S5l SeS @A S b O e Oles
s s a8 5 +/0 u b doles W S
LLs Cmdly 5o 580 ls 3Ly o ol &Sy
Aoss NVt s il 5 ke bl 508 e
A5 Gl 5 Soslaer aups S
qug(aJpJ:J;A{jg:Jpw\JA;);éma)f
Aal g dos Vol 568 Sl 3018 Sl s
Sras Sp s hops 00 B8 s Ly
o I 5 e e ST Ay e LS
Cd SOl 5 Copde S (Bpae S35
5 okd sl IS I Jol O 2 s sdples
L3S awlis b ol 5 gdelal Of cad U
(S sla Se 51l CL?L}\ 5 SRS S R T
NV S Ll s plb el
(o5 e v 51 OBl o b aslilin
a3 0l (o JS Ol bl lal il )
eslial Glg e b (Sl b Slom) 655 g5



Oly)Sed g (s0sx0 auol

S e b el ol Sl Jols il

A O ol Los 5 o5 (S
s,y Lol 4 &S ol (8 gla JS 51 asl
53 odkdady O Ol ar s bl 53 03 el g
258l aalllaesyse ailate £ 0 (38 gbe ) S
sls S b 0L ol mls Y K 4 e L
Gble 5 sddads O Olpe o (glala>dle LG
Oy Sl adeie e G sy andllaes ) ge
5 4 0oy Grte 5 SYL L gLl o &S
oS LSS adlaie nl s I g b e S
3 ol gl e sy bl S
I 5 e adlas I fol> el b sk
Sl e oS Gl S a4 cils Sl (YY)
GVL ples 50le L) 50 8 (slaele 53 ol A5

OV 2 S

Cowd Sl Olatlo gliile) bl ey sl
P G Co Camer 5k S RS
Lo glew) B30 G a8 (i o adb
e el 3 5 ebE B (02 2l S
Slao o bl ol 5l oS a4 Cpaal er )
£ ooy &S i Soply A esls £ 5 ¥
2L A RS e e s AL S
ool s 1 S s SO el 5 Olg ol
A s ol L8 Ve slaws Bl & goa
oS bl 0 5l S s e e w8
Olg bl 53 Canl a5 w1 8 B v 60
Wlea S Sl s S Ol m s IS
sdialows £00 51 L a0l oS el gl
(oS Cad bl feliga s shea AL
5t ool ol 5 SPSS 16 sl s
Olgeay P<o/ro mlaw 5 eddeslinal ANOVA

A ol (gl pme c\a.ﬂ

(595 33 A edsad g Ol Jlads

Amount of water prod-.uced (I/day)

region 3 (¥) «>L  region 4 (£) «>U

region 1 (V) «>L  region 2 (¥) >t

® [ th period
Jsl aable 4

m 2th period

v}: 092

m 3th period

[Eadie3M

OB 5 Cilisee bl 53 el g O Hlie -Y IS

Figure 2. The amount of produced water in different regions of Gorgan.
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from coolers (mg /).
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Figure 3. Hardness values in different study areas of Gorgan.
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Figure 4. Alkalinity values in different study areas of Gorgan.
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Figure 5. Turbidity and pH values in different study areas of Gorgan.
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Figure 6. TDS and EC values in different study areas of Gorgan.
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Table 3. Qualitative Comparison between Water of Coolers with Different Usage Standards Based on Sensitivity.
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Table 4. Results of the survey.
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Table 5. Comparison of the cost of 1 liter of condensation water with other types of water.
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Abstract

Background and Objectives: In the northern provinces of Iran, in many areas, the relative
humidity reaches more than 60% and in some cases even more than 80%. On hot days of the
year, gas coolers in these areas, produce large amounts of water by condensing the moisture in
the air, which in most cases becomes unavailable regardless of its quantitative and qualitative
management. Identification of new water resources will lead to the use of various uses and
protection of existing resources in order to sustainable management of water resources.
Therefore, in this study, with a managerial approach, the quantitative, qualitative and economic
potential of water produced from gas coolers in Gorgan as a new source of water was
investigated. So far, no comprehensive study has been conducted to estimate the quantity and
quality of water produced from condensate of gas coolers in Gorgan and to estimate the existing
potential by considering the energy consumption. In this research, the management of water
obtained from condensate of gas coolers in Gorgan has been studied.

Materials and Methods: In this study, Gorgan was divided into four main regions. In these
areas, the quantitative and qualitative conditions of produced water, the effect of cooler power
on the amount of water produced, and the influence of various parameters on the choice of
cooler power to be purchased by users, were studied over a six-month period. Also, with the
average power of 21,000Wh and the tariff of electricity consumption, the price of water
produced was calculated. For statistical analysis, t-test and ANOVA were used and the level of
P<0.05 was selected as the significance level.

Results: The results showed that obtained water had a neutral acidity, low turbidity and
alkalinity and hardness. The mean water produced were 25.5, 29.8 and 22.67 for split and
13.79, 18.13 and 13 liters per day for window coolers, respectively, in the first to third periods
(Two-month time intervals). The water produced in the splits (Double coolers) was more than
the window type and with the increase of air conditioner power, the water produced in both
types of air conditioners increased. Also, two factors of area covered by coolers and building
insulation had the most influence on the choice of air conditioner.

Conclusion: According to the results, accumulation of cars and overcrowding affect the quality
of produced water. In this city, on average, a considerable amount of 3542 m’ of water is
produced daily through condensate water coolers, which can also be used for sensitive
applications (such as washing the body and face and contact with the skin and eyes) due to its

* Corresponding Author; Email: mhesam@yahoo.com
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high quality. Applying some assumptions and considering 50% of the cost of consumed
electricity, the cost of water production per liter will be 3173 Rials, which is approximately 25%
of the final cost per liter of market drinking water. So according to the results of this research,
by creating a network of water outlet aggregation of home air conditioners using a simple piping
in apartments and towns and considering the storage source, a considerable volume of water can
be used for different purposes in each apartment or even different towns. Therefore, solutions
such as forcing the creation of water collection network of gas coolers for buildings under
construction in cities with high relative humidity and creating sites for the use of water
production devices from the atmosphere can be an appropriate solution.

Keywords: Air Humidity, Condensation, Cooler, Water Quality
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