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Abstract

A comprehensive energy analysis is reported for the west Azerbaijan gas company sport and cultural complex and
swimming pool. Energy analysis are used to characterize the energy losses in the complex and estimate complex energy
performance. The primary objectives of this paper are to analyze the west Azerbaijan gas company sport and cultural
complex and swimming pool components to identify and quantify the sites having largest energy losses. A computer
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modeling program using Design builder software is developed to model the complex. The results showed that the main
source of the energy losses is the swimming pool due to the surface evaporation. It has been demonstrated that in this
specific case the improvement of the sport and cultural complex and swimming pool and the optimization of the
performances of the existing systems can reduce energy consumption at least 20% per year and save on costs. Finally, the
authors have suggested using the solar PV system for electricity generation and solar flat plate collector for swimming
pool water heating in the west Azerbaijan gas company sport and cultural complex.

Keywords: Energy, Complex, Swimming Pool, West Azerbaijan, Evaporation

(W'T‘T’" 1 (9 P pertrt@ § b e e oo obdh HFHE (@ (( }

g



( WA Gl g 5ol ¢pg0 o )lad (pidn Jlo =55 5 pdyauass sla (535, GA:MLM}

s Ol Gl JI eS8 Sl g by (Kam b etione (65l Jelos g 4555

Yy

Sley slaosl o (ol 5 55 (30 meme 55 Kol

-

Ol S 8,8 el g LBy (S aeime silede @

Design Builder |58l 5 jl oolitsl b )¢ oyl 31

Sipl Bjlas (re jolaie 4 gaizme (65 Judoo g 4 5o plowl @

ol

Gl B pae ulS oo ol al)l @

5 ool paible e ola Sl a1 o0 )5 i o) 6)5153
bl )0 e ($2)9 BB pelme S 0 (GGl Brae dyg) Sty
2 99 phsass glag)pl jl eolinal gy eizmed 5 (28 olmb)dl

Slboe logeize Gz
by 9 dlge =Y

0550 ¢ GI= u“’“ 29 R 4.25‘.)).3‘ o) M}: 4 ‘u“’“ u.:' )
5 @bs @l (i) lzel Ll o g ilo e 4 by pe Laily; g 5l o

el 00y &1 (6 T g oy

eine pogi ~¥-)

6l 5 b o ol ST bl 55 2855 el s (o559 (Sae b peime
o Sl Wl 5390 5 Jol wdSod iy Sl )3 @y fe Yo Ve g0
oMo 4 VAT Jlo )0 5 008 4,5 o] cilo Sles VAR Jlo o
o Seigslopn Gl S (Sl S Gyl getzme (nl el 00
Se g 9lsSS Gl S S Gl Sty 5 B e wslil s
GBI lle GBI 15355 ¢l Ui St ligas Jolis Ll 5l asgocme
BBl ,55188 e Sy e Gl G hilog Ll clinas (L) LU
Olies ol L jgale 5 (2555 Sl S ((S05) sas 93 peizme Joius
3 e g Jols AYAF oo (35 ©Bg) moizne (555 YL B pas
eSiles sl 0355 sl Dl S VOOYY+ 5, g aSo 20 OFVY 2l
CrSilen 9 o5 5l dz y0 YAID 890> poizma yoel 5o T (slos VL
by GYls (eSilbos 5 o F il 4z 0 Y8 sgum il Jlo sloo 4¥Ls
o &lop 5 ol amdy el sod arulee ao ) FYID Sl s
4 5995 SOl wilon dag o3 (2158 5 ST Ll Beb oo oo

el odgy 59 loe Jols 53 l38le 5

Jol «aSod ¢ cpnp; Olids 10 paiome pape o Ve Ve by @

&l 5590

Alite gl yidy olul g o Sles 0500 ush, s wolue @

(et

GY glacagn Gilho) pazme ;o a8, )5 4 dlas olasis .

(¢4

el a8l @ 4z bl cudld glog po ol cdled copo e

Ap el gog Jld e loy 10 5 ST )ld (eges 52,8

I ot oo Ll /0

JBles 5l aS meizme Gy Slp amesyl lgp 5 ol DSl e

el 0 Ls.:|5>|)_9

M) wnidE Jlo an 3 aeime bpas gl oLl e

Eoizme )1 0 5 5951 5 patizme Dlals 5 Slac

&3 Sl g 3o Y-

doddo =)
Hgopd 3w G plye 4,9t slagleile g lageizne ;5 55l S pan
el 00l plais| 53 4y Brae s idn 4 lS g )0 1) e (o i
il Bras vy Too gl Gy aVle 9iS 551 Al @ ez b
SS1aS el o s ol 085 se e ol basks el G o Lo
Q4 Bran Gl ool 5l se 5l Giee &5 oo o lid 43,5 plosl lallas
5 bpeizme Condy 4 (Soem, Sjpe )3 9 005 o0 BB ile LYo
5 2L G sl Gran sileaig sl Sal, Sl b g gl b
Frae S5 Ol al Bal Sl 26 L Oloe )l ne e 55! 3L
2 &3 Wl oga ool p ) plaislu 5 baeizme )0 )15 0)50 ils]
35 o0 B VL A, 3 (eges 5 (Hys slaplensle 5 bpetzme i
15 S e i bl 5 s ol ogdle wind ol Sl okes a3l
e S 358 095 5 (S 05Kl pae 4 dapleaidle 5 apaize 251
Eyoge Soedl 4 4255 bl Bpas ileinge Pl 6250 Gl
S8 Pl g (o855 (S b getzme 655 Jelod g e cadlllae cnl
Lo o Budod cpaiz 5 aelol jocwl ol alosl e ol )31 Gl 58
sl 0 03551 Egg0 ol b
Sran Jedyp die) 50 00 plol Sl (o) 4 ()Sen g tiggd
0t graz SOl s 5 WlazEls y baplozile ilisee glgil 1o 0,8 O
DT silos sl cows @ 0,5 OF Gpae j b 3515 5 00,5 Sy |,
Pl S g3 1 65 5 ol G il (GSen 5 (mlpaon e
Gk 51 s sla il )l sl 1) laiis, bl lesls plool L
56855 L] oo S alin 5 Llows 5 4525 0l 5 (551 Bpae tals
plsl ) 3508 6ol b sl sl el (6531 Sl g i ol Se
L] sslosls )l 65,51 & o 2alS (6l 48 o 4y (490 slo g, g Slosls
Slgaizme 55l 63,400 j5hate 4 (63 )90 axlllas ¢ S 5 055 Gl
(il San 5 Loyl il ola [F] wosls ploxl 1 olKasls S Slaxslo
Ol Lwss 550 o3k sl IS abo s 59, 2 GG S B
ot & e 5 a8 SHR5 (] ailos S g LI 531, (gagos
g Olygad [Pl wlaasls 595 Gles laplle 5 (6551 B pae amlic
ol b 1) o (o559 gaime o o 3l e sluaig (3 Sen
IVT wlosls ploxil CCHP (gl pitansns |
Obl JB eS8 Sl g 35y S peime aslllas (ol o
oo ol ol Qb5 s siledoe 1Al Bras Bl 5l 058 lmil)3
2 i Braey bl olulid g Sol o Sles S50 (b))l cnl 5l (el
e slare oy & ol o1 T 5 )| (sl oS0, ] 5 pano
el 0o plogil 3
e oSS 5 getzme addsl Sldbl ol 5 6 pSojll il @
9 oSl DMl (gatone (oagas DMl ol (555l (6 oo
S Ol 5 e slalad T consy (Sl
Solore loaldi (o) cile S g Giale o e (Sl
o oty o )0 o lgss Slasiin o)y aeizne Sluguli 5
oo s 55 (rae 6551 DBl (b pas )T Ol oS 5 i
5 S S 0jlal cpaime sondBl Sl ( Hlidy ) e (AB3S
(Sl Gpinas Glodily ) p croize adgl Sledlol oo
S Gle Caxdy (o) p i @ $358 192 Glie ()2
OleMbl ol iz JIs (alidy) Cundy (o) daojlux



e oz Uae 5 s0g0me e Lal 0,8 Lol conlpde o8 ylay 3 edems LT Jels ol s conly Ko oy

YO+ plp &5 mpere co p Bl ghao) Ap (JBbskS cos )
el Jo cash 5 oo o lgp o O b Sz JLid Prg (col qupo o
Sipl el g s @ bgye Ly, plo col (JSobghS o )
plas Jolis a5” wlowds owilgs1 .3 Design Builder ,l58le 5 a5lbols” 5l aoione
Eoime S b Jro it slaana | peize 5551 Wlge 4 Lo ye Ll
e sile)S 5 ehilope Gt (glone (peize las)
Sl S5 a3V sl o & bgrpe Slsie (oles A5 pskar 5 2l
Slae plantle Liale s 5 (chale S )b il QUlg Sl38la 5l a8
ctbeds ssiele e (ol S 55 Gras bl pleitle 65 5l Al
Silwdie (52 5 59y by, Ol dmlone o Bpas 05 ST S pls)
Jad g S e 5 LEE o (S35 Led @58 0925 CFD
laosls & lsiics 153 5 ol Sy e 31 o) Iy plezsle s
sloosls wlul 5 losls cpl a5 0,5 o Lal 41 jo soliul 8,90 g2 g ]
J o g g ons adlo 5 (b Jlaisy0e ailate lse 5 ol Al ¥
el Bl 5 50 Giledoe el 000d 5 agas )5 1 (ool
5 Ol 5 il o Sllos o]l ilieo oo g canlil 6 5l onlizul L
plonl plaisLo (550518 Jone (goall Lulps ool 2 TaBs 1) 6531 B e
goizme §jleJow Joli aS Design Builder 38l 5 (5 )5 Jasws a2 o0
54525 Lo Baw (e adllas ol jo cenl oals ools las V IS s el
B S0 Fl g (SR S peime) d9zge peize 6561 Sl
iz Sl g (6 laxe (a5l ool b gy (Lot olomals,3T oyl
iz (goges DILI Jold gotome JS 4 gy o slaosls 05 35
ke 5 GRS 5| 4 apog)| i sanldl SALI) goizme (arddl e
e LB s dw 53 b pas 65,0 Sl (sl o la 3
2k Gl l38le 5 metzme (51 10 00 95U 5 eime Dlanl 5 Shee
5 4325 cul ()l ajlge 5l eslatul b g ASHRAE (glas lasbwl ulal
e 5 o0 (6 vt xdly sonldl Lyl )5 aaioma g o bl ko
P 7o @l S oo )15 A8 coally )5 a3 0 00 aeime 45 0y S
az 5 ol o sl (6995 SNl 51 ilie Lodiitne (g3ladae JI33l0 5
S i Bkl (28ly polie b g 039 yiivy (6395 DMLl (pl Cons g 233
FSeo5 (Mg polie g oo 5380 il (5755 @S wl il
OGS 5 o F e ly oot O aslllas (nl 4 Loz o (55l e 5 el
Obl B eSh gl (B SR peize 4 bape Sl

B9l oolaiul oy¢ b3l

Slogeine plo b goime Ko 51 Bpae Olie amlie jolite & L
aS" 05 5 oo oolatul ganie slajasli 5l labinl Lyl 5 b L 5 095 alie
5laws,)le

25 Do 4 &S G5 QL ale b @il oy Brae a3ll
el 00l iy a5

AEC

EPI =_A QD)

S
o gy sl SlgglS” s (6550 0, Slas 2 LS EPL (348 alal, (o
:@a‘omg&,{)ﬂﬁ)'b)y4.345&,25“6‘)‘)3“:}.35&)@045@
AEEC
Ag ™)
o geizme AVl (SO Sl (6550 B pas AEEC (368 akal, o
SlyghS e 2 (oS 555 029 B SECe (Jlo p cel Slgols

ol gy o s o coluw As g Jlo p mope jo p cels

SEC, =

ol Ly 125 O )jg0 4 & (S ) ) 6551 S pan a3
|

ATEC
As )

> g meize Yl oS (655l Brac ATEC (5g8 alal, o
SlgolS s Sl 655l ey B rae SECr (Jlu p cele SlgelS
el o fo qenz p laps Colas As g Jlo p @y o g il

SEC; =

elmlr p5lSe g aliwy @ oailisy e gLt sla el o s

s g @ 00l obml slop (byr s @ )bl plnlr 5 b
b b s b sl aal) (5 e 35800 plonil Pl g
5 192 ases (Gle S QLS o o8 cul ikl anb plnl el
25 Syge g Sl odel Cews 4 YooV L o [A] 6,80 godas auges

:w‘

SER =Yts-- X £ X V-7 X Ap(P,, — P)F, ™

P rerb lele amS )0 (e p5S £5 SER (@gb bl o

slos o gldl Glon )5 O ) iz Lad Py el o S6lS o
s los poloe o OF by Sz LadPr g (JSalislS o ) ol gl
o>y Pl ga) Aol (JubishS s ) Fl Jlo Sugh,
lp o5 sl Fal cdled o po Fa g (ol @y e YO 2l o5 0 20
0o U Gloj 109 ) plp el g JUd (e )3 (i sl
8 S8 (s (e gtz il sl [NV el 418l
e bmgie jlade Fal 3,5 Ll 4 4295 b 258 ol Gl
2° b P drloe (sl alail) (5 e Bl e 1PVl ool
Slakal) (355 o0 1o 505 Gayb 5 @)l B o a5) loo dy505 s
g 4 g el odel s 4 YT Lo o [A] 6l pl 1) o Lawsgs a5 cundl

VSER = -.‘AXAP(PW—PT) )

> ) lod dye0d azs o odaw p5ud F 5 VSER (568 alall) )0
ol o slos ;o glsl slga jo O By S5z JLad Py (el 3 p,55lS

(W'T‘T’" 1 (9 P pertrt@ § b e e oo obdh HFHE (@ (( }

YA



it bl Gl I8 w8 8 Sl g 55,9 (Sae b peizme 655 Julo g 45

VY/AY FOYFAVIVA YYVOvY Olio

y/ay VEYA- - \FAF - o fad 5

( WA Gl g 5ol ¢pg0 o )lad (pidn Jlo =55 5 pdyauass sla (535, GA:MLM}

Y

2 Silede s prieed azlge ool aSle Juo S L &Sl 4 a2 b

3959 0 4z glalas g2y Jm| I ooy jeome Sledlsl Jow ulal

b Jel5 ek pae 5 gllan 55 Slyeeis | 30 slallas 4 5 AU
Sl ges LAl 5190 adsl )b

199 21500 5 b o 31 o805 (5,1 ST -F-Y

ap s lee gl 5 (xhaw 23 5l LA6 ()l Bl g ¥ Jgor o
ey g el £ Sl lawgie codlad ploj b 5 55, ailits S yo o] b,
ol 00 &3l )] 9,5 Wl jo cel YA Lavgio codled pus

iy w32 5l auses 5 i i 5l (AU (Sl Bl Lasgie ¥ Jgu
55y dled G o bag]

ek bl Sl G86 pSS 2

00

(Kg/hr)
(Kg)
YAV Is# 4505 5l (20 e €5
(Kg/hr)
OYV/¥ (Kg) lso 505 3l (oL yuses
Lol 5l b s &
/v b @bl G g
(Kg/hr) Isa 43505 4
Ll 51 56 s
VEYY 9 b bl | (86 s
(Kg) Igo 4,505
ol 5l b 1 b ,S
FYYIA iz 28 S s
(Kwh) el
O/ lgo as545 3l (AU (ST sbe)S
(Kwh)

oo 45905 51 b 31 clo S
AAF/D 52 4585 5l (AU (U gL ,S S
(Kwh)tjda..»).:ér.fjj
i ol 95l ele S b, an;
SABIB/A 3 sBb (Bl sle S b anse
(b)) sk bl
i ol 956l ele S b, an;
YOO/ 3 sBb (Bl sle S b an5e
(Jb)) Iso 4545
CAEE 3 PO 4 L, 4
AV VEAN b (Bl sl )5 I b, a0

(Jl)) s e g 1o 21505 5]

GW g jused Hlado ol Jb bod g youw 1ol sbos Jdi 3G -Y-Y
&35!
Sade gl Jb gles 5 Sl ;.)ul Glod xS D LY Gl S o

el oals ools las el Syl Bl uses

Design Builder )|33le 5 )5 goizxe (g5l Joe ¥ S

=W =Y
540525 5l Jeol o g gl s 5 @l (ot Lel ol (i el jo
Olmbyd il 5 o8 s Sl g o)) S b geizme 6550 el

LS (2w Ll =YY

Jelos s s Lo Baw ez w55 Jedod g e mls (oLl sl
Obl B 8,0 Benul g (2859 (S8 peizme) Sgzge pelze (5]
Hly Bras onins ol a5 5 g 5 slo Al Sl (o olmbyd]
bl e Lol Vg ) sla ooz .l ouls oolitinl cakiwsd poizns (555
A oo lis |

JPley s el ool p peime 5 By @l (i Lzl V Jguar

Bl ssys geize Gy Span GpSyan Jab
N38ley ool 2 ool 2 g
(kwh) (kwh) la a3
V- IVY BOYNFITY ZA\YYVS )LQ,}
\YIVY AOFY /04 AYARA Obals
/7 ¥ YYYAYIYA INAZ ml.a
VWisa O¥VYEIVA $.¥.q s
ARVAZN YVIE-¥/-Y ARAIA A b fad J5

Il 5 Logadd bl p geime I8 S pae gl i el ¥ Jgox

Mjlfd)_m Mjlfd).m

B e Hley bl w0 lagad bl et
(kwh) (kwh)
—eIvEY ¥oYOFYIVY rovys e
-vYs AAATNNNEYS VAFOSY s
BNy FFAVY - /FA FEYERF b



e oz Uae 5 s0g0me e Lal 0,8 Lol conlpde o8 ylay 3 edems LT Jels ol s conly Ko oy

Sl ) By g Sl sles il 3l B S

e 5T e e el o sles (i3l 36 & S

J3s O (glos ialjél a5 05 o ooalie B B Y (glo JSi 4 azgs |

Ol Az )0 9) (ommb bz b 0T 5l (alE o Sl
I2 43505 b ol yoie o Gal3dl 5 (remb lomlr 51 G565 > SO0
slos Gial3l 5 955 oo (159 4us5 3| (B (G BT ial58l a3 5)
xS )0 9) b ol b Ol A e el G Sl o
Lol s e 2805 5 (a (sl | 25 35> 0l ol
2 O9bse (I3 gt 5l (U ()l BT ol ais )0 9) loo gt
3y ol S sl az 0 VIO S0 aS matizme sl Jlo slos wub ases
Sl @z L) cwl gleasle Bl b el b o lastin] el
ol 5 5les a0 YAID Sg0 geaizee ol J3Io 0T slod AVl . Kkeo
g o F ile 4z )0 V8 dg0 meize ol Jb glos a¥le Sl 4
&S Jo o cenl 5o )0 FYID paizme sl AVl oed Cugby 25k
o Ve B YYO e cpeiome ol b sles Wb Vg b
Lgl.a:).é;‘;...;l f‘)b 4 bgye 6[.0:0)‘..\3&..,;‘ G ogds 61-591-" ).'56....;‘ Jéb
Lilyd 4 arg b priomen 090 Sole) geime Sl o (glestla 21
olats el O slos welats sl o3 lehidl el )5 5 Jsad
dga0 b o lasbiwl sogass j0) Sl Cogls ) dais § Sl o gloo
Sylasln) b e a4 bl cpl 0,8 SGop g (o) £ JIO
)18 8929 Bl AulS (S0 ;0 I )5 eaied 48 dae 90 ez ol plxl
il i Zaghoy g Bl O gles il b sled Wigd so G 45
2 el ol glos (il a5 sl 5wl g lg Laalp 4 Ay
&P i (o F le YAD) el )5 g5 b el 2l cl>
Spao Jds ees a5 08k Y Jlo 0y slaole o (ogaday (g i
wloole 3 5 Fal Jlo sles (rmizman 35800 fliny b goine (5551
Erd9m nad 5 (% G 42,9 106 ) o sy ot JLo 0
les M o 4y g ol Sl )5 o iolal pae peles] sl
YAID 3905 13 Ygone 4) 5l J3ls Ol g aeiul b o 00l sl ol
g ol 5 Bl Ol pd (liae (S oo arils &S5 ol F il 4z yo

el 5yl 1y s O gles iliEl il Y Sl

e3P RS SRV PRS- [ R PR ¥ (RO ) g L

(W'T‘T’" 1 (9 P pertrt@ § b e e oo obdh HFHE (@ (( }

—



( VWA yliee) 5 5l e ojblad oiin Lo =53 5 pdyagand gla o3l G@Lcmuas>

P

s Ol Gl JI eS8 Sl g by (Kam b etione (65l Jelos g 4555

P 7o Joily etz S5l See @l & a2 b pS el
Jlo 2 7Y+ BBz (o520 slapimms 3,Sos (5luaitn ) aeione 551
Syge 3 Si e begie Ol (rizmen el o 005y
odiyslo,S Sl ooliial 5 3 g lp Syl by gk I oslinul
TE0 sga> peizma Sl Ol Gl (6lp 8 amio gad )
He b g ol 5l eslaxal 5 (glalely 51 8 Lol 098 g0 (Somion

i oy Sl o b i (5551 b pan (093l

SrSamis -F
el metzme aildle 6551 B pae 3Vl Je
Iy 3l sbos oS ssalign J S See slapias | oolizul poc -)
o riie aiile) Lo o Dl5ep 5 00903 Soome meldi o5 slod bl 2
Saled )3 99,5 )G Hrelae eelass aladi Gululp | (g laJoes g bacasy
oles G5 Jlows) adais 4 1) 3 ae 58
los b 3l Jlo slos aSul s 4y 3l Ol ol (oelaws y5es =Y
Syl glas o 5 Ol 4z j0 O 1Y sg0> )b 2>
o &5 Bl AulST (SGo3 ;0 10 S5 odies 8 dus g0 g9 -
ol oizmen S o 0 1y 65l BT 5 oads el Sl O s g e
Gk 5l (Sush) 5 Lo Ll ) outs Joows (550l s 99)9 el b
b 33 Olee Gl (et 5 00l Pl Lo 4 ladiie 5 a5
S o oyl il 5 s o |y il pae el ol g 55 G o s
G59y) Pl G Jlb d (e 40 Bl (45 51 0SS eslil -F
Slge Jals 5 ol Grae ol ol g 5 ol poes pals sl ol
sloan 3o o1 5 ooliiul b g 05d o Bl Ol 0aisS Ssheads oleands
Spgo 53 e g e G s BB ek a4 el bl S
il 5 s 03I 0lS a4 155 (S5 b iale S s ] o8lic
25 Se)lSal, cratzme ;5 (655 Bpae alS jslite 4 (25 aalys S
gdn dlgtdey
Sl aeize G5l e Ol A st 608 S o
5 55 Okl o Slals 5 alad sl 5 S o)l
win
il Bpan b bpe & O Brae Copse gyl o
75031l Julog a5 ol 5 (o5 ol Logase) el
e S9y 2 JFES e e g Al glad 5 Ol gles
Sz 6l ygige wielisn 08 alele jloslital 5 0,5 O]
T o b clize 5,5 T (slod wlass
el Sy, 5l eolasl e
051 akais oelas g Lo jlisy 510 051 (Sloj aslipy (g5
ooy
AL pleasl) b sluenls 5 glaislo Oljpzs jloslinal @
Dol o &l e VA Come JulS (5,554 o
@toipgy 9 Slaosli lojso g plate gy Sl oslinal @
gome Sl plo 5 L Koo
S IS e b Gle Sy aldy) ilasiedsn e
IS 5 s nSosll Gl ceai 5 getome (s ilusietisn)
SNl ol 5 5551 B )las dua) § Ko ygiilo i poke 5

Lol 5o S8 ol pee 2 (5550

G 9 gl (alo)S (Do o5 Of AVl B)las apulxe —¥-F
M
¥ dsaz o geime G g Shiloy sohile S (Bpae o5 Ol aVls B las
ol 00l a3l
aoime G g Ghlers (ol i rae o5 ol AVl Silas ¥ Jou
Srae oS 2l 65l G pas

SLAZEN
(kwh)
YRATYY (kwh) ale 5 (55,1 B yne
Y-o- gkl Ghale ) (5551 S
(kwh)
FYEVYIV (ewh) _ale o (65,0 5 yne
¥LYOVY (kwh) &y 55, G e

33l 55 5 B d Lol 1 aasizxe (655 &Yl Byl dunnylio ~¥'-0
O Jgoz )0 )38l 5 s (ulul  geizme (6551 ¥l B jlas anglie
el o )|

¥le s 5 o ad alul  poome (55,00 AL B las ailie & Jguzr

wLu|)aé.q;.7mL§)n_$).a.a

YeYov)
(kwh) a2
YYVE €Y N3le i olsl y gaizme 30 B pao
(kwh)
Tevasy b bl s 5l 515 Gy
(kwh)
JRpR— 53l ol e 8 G5 me
(kwh)
VEAS -+ wblf@:m)lfdrm
(kwh) s a3
VEYA- - - SRl s bl 5y gotime 55 By

(kwh)

Sl G luilin! b goize 65551 45Y Lo B jlas duwg lie —Y-§
ool Sl b i) b opeizee 65,5 AVl OB las anglis

] 00 A.ﬂ)l 7 Jg.\} 5 fd‘)).»l J).A.n 6L®‘PL~J

Sl oo lailinl b potzme (55,3 a5l B )las awylie £ Jouo

(kWh.mzyr1) Jaie sl
#5 - IN EPI
ARRY(N SEC.
OF-IY SECt

odalie () Cawsm) Sz oo bl b b asls cpl anglis L

3 i o1 55l Braa 5 3l 1B G os) j5 gaizme (55l 03, 250
3 eolail 5 (gilwaige olladl a5 ol g3V 5 0og o lailin] Ll
e 1) a4y Sl 5 955 JE G0 azsT 0 )50 plyan slag
I3asme golping Ll 15 (sl 555 Slonlons § 395 Al aoins ;5 35390



e oz Uae 5 s0g0me e Lal 0,8 Lol conlpde o8 ylay 3 edems LT Jels ol s conly Ko oy

S g g -F

sxes 1) ooy il o calem & (28 lamlyST bl 5 28,5

(1

[2]

B3]

(4]

(3]

(6]

(7]

(8]

(9]

B9 50 (6wl dag )l olRiils gt Coglas g sl atils

&le -V
E.Fuentes, L.Arce, J.Salom, A review of domestic hot water
consumption profiles for application in systems and buildings
energy performance analysis, Renewable and Sustainable Energy
Reviews, Vol. 81, No. 1, pp. 1530-1547, 2018.
I.S.Marinopoulos, K.L.Katsifarakis, Optimization of energy and
Water Management of swimming pools. A case Study in
Thessaloniki, Greece, Procedia Environmental Sciences, Vol. 38,
No. 1, pp. 773-780, 2017.
F.Zuccari, A.Santiangeli, F.Orecchini, Energy analysis of swimming
pools for sports activities: cost effective solutions for efficiency
improvement, Energy Procedia, Vol. 126, No. 1, pp. 123-130, 2017.

Jun Guan, Natasa Nord, Shuqin Chen, Energy planning of university
campus building complex: Energy usage and coincidental analysis
of individual buildings with a case study, Energy and Buildings, Vol.
124, No. 1, pp. 99-111, 2016.

Gian Paolo Barbetta, Paolo Canino, Stefano Cima, The impact of
energy audits on energy efficiency investment of public owners.
Evidence from Italy, Energy, Vol. 93, No. 1, pp. 1199-1209, 2015.
Wolfgang Kampel, B.A, Amund Bruland, Energy-use in Norwegian
swimming halls, Energy and Buildings, Vol. 59, No. 1, pp. 181-186,
2013.

M.ghafuoryan, 2nd International Conference & 3rd National
Conference on New Technologies Application in Engineering, Vol.
49, No. 1, pp. 306-309, 2016.

Mirza M.Shah, Improved method for calculating evaporation from
indoor water pools, Energy and Buildings, Vol. 49, No. 1, pp. 306-
309, 2012.

Ashrae Handbook, HVAC Applications. ASHRAE, Atlanta, GA,
2007.

S350 638 05 Olesbe J6 0 el lo 50 @ (5551 S planl slocal, [ -]

W) ol

[11]Lund, John W. Design considerations for pools and spas

(natatoriums). GHC bulletin, September 2000.

pas g goime slab ()l 5l b cwline hlog Gl e
Sl eslinul 5 oslinal BB 8 slaliad U bagll igle 5

aog)l e 2l92 g ol Ll b cosliie Slaals

=55 solle o Lt ole S sle wlelus jleslizul @
Slugwli 8 Shoe alale (Y1 oo b wljg, 3)155 <os @

Slals )55 Ll p 5 0 Shoe (o) 0 polate &

sl 5 CCHP (5edesss b 5 o8 slasiyl ) oolinul @

ez o Wl oS5 5 5 s JB Slas) s

ol GaleS 5 3p s Glp oandyes 55 Logasia

olBlasle Ll slacs g ol (555 £95 cl Pl

9 o) 055 sled Ll azes 1o g (S nSlgo clale
) 1) (ame Cas (Sogll g olse g T Sl ks

e Cawgd -0
(KWhyr1) gacoms a¥ls S50 65, B yme  AEEC
(KWhyr1) gazzs 4l 55,0 Gyas  AEC
(KWhyr) sizme sVl ole)S 655 Gpas  ATEC
(M%) Lopj ol As
(M?) il s Crls Ay
oSl i )3 (5551 9215 BTU
Ol 5 GbeS (Giabop plajen wdgs CCHP
(kWh.m2zyr1) gl o Sles ozl EPI
S e
iy f

).7;....;| C,\_Jl;d u.r).o Fa

celw  hr
Jdos J
PSS Kg
sl Slgels  kWh
TR
Fe m
s slos o gldl glon jo ST e (S lad
(kgm1s2) 1 Pw

Jo cugh, 5 les ol o O b S5z Jled
(kgm1s2) Sl
(kWh.mzyr1) 5l o3us Spae  SEC
(kg-hr) olmle f o (=l 55 €5 SER
(kg-hr1) 5o 4135 51 > (baws yox5 &5 VSER

oy W
Ju yr Y
oy sip
cdls @
el o T
Lepy S
ol W

'(Wm o0 (9 ) eirrkeR § o e e e oo B 6 (e Ly 4| }

Y



i OlmbydT Gl 8 a8 8 Sl g (b0 (Kaeb eetzme 651 Jelos g 4328

D] ol loyoS 5o ploxsbe 65,50 o Il G pae (a3Ls 5 cons (ool Y Comgay
. . . . . . LRy
G ojly ok ok ok ok sk ok o=l sl bl ’
F E D C B A e
Ve Yo-1\ .oy 80-F) Y AB-Y Veooh$ Sy & Lty s
&
SE8- | FAe-¥YY FreYY) YYe-10) 10+-4) 3420 Be- KWh/Y/m2 atd audlp
55
S .
TUA gamesy b+ — 0B &g dgims KWhyY/m2 atd ol
55
& 1S, o]
Vehe oo = o il olST gl e iSTas Btu/Y/m2 o e
55 (L3, Jl5)
&) IS el
WYY =0 lastia) ClucsT gl lxe iSTas Btu/Y/m2 atd “}A.
s (lay,518)
) Lg%y
Voo = o lulis) olassT gl jlme yiSlas Btu/Y/m2 ad ""4
63)‘” <‘5)5i9-:-;)
YR o ks €0z g Wl
YY- ) Lty
YYo\AD AO-Y00 VOB-1YO \a-Y - - Yo Vo-- KWh/Y/m2 rae 8
> S5 (k)
V0. ) Lty
VoY W)y Vye-q. LN Veoo b= KWh/Y/m2 atd
> 55 (s,
\§. ) Lk
\PeoAY VYeq qe-ve Veode Be-Y- Y- KWh/Y/m2 ad
> &5 (1352
G s IS Wigas
Voo oo, lzST 6y e iSTas kWh/Y/m2 =
&5 (25)
G IS Wiges
VYo A os) olST il slone Sl KWh/Y/m2 -
55 (Jo)
oo gllae (b sl Sy 5 llas iz ¥ Cong
S ohg sboS Sl &)l JlEl g o osle ol
(Kg/m3) (i/KgK) (W/m.K)
V4. ATy SIATY rals YOy
VAD - AYY < IVAD el Yo 2]
Vo YA VY- Sy o5
- £YA NG &
Vo Af- -I¥E (e 4553 b 029 S
\We- AVA VAD o 5 anle 5L
YeoeoYYV40 ING \IY ey K
YE.. vao YIY- s o
- Yoo [eYY s b &l
Veoom1) Ve AV RN
YE.. A4 v ( camtes 48Y i) 5055y
Voo V.- A RIS

( WA Gl g 5ol ¢pg0 o )lad (pidn Jlo =55 5 pdyauass sla (535, GA:MLJ.&}

\al




e oz Uae 5 s0g0me e Lal 0,8 Lol conlpde o8 ylay 3 edems ‘Ll)T Jels ol s conly K 9y

S B )les Slarie ¥ Cangy

oY ey () Cwoles oY olaws
&Y el S ey >
Olosw e Ry
= YO
y | o 3L ey
Y
s N 0
(Slid &S) Sl aiw Slasiie F Cawgu
ay (o) Cunlses Loy Y olows
Sl s IS “le-0
Y oYL Olesm e -y ¢
038 S a3ls Sl -
Y ook sl L)
(Slid &) (sogos Slib Slasein & Cawgay
aY (o) Cunlses Loy Y olaas
oY oy o) S5y S [+ Y
= [+
=
-y
Sy gs :
-\
e AN
9,0 Y
e L 1D
039 S AL oy 4
/Y
Ol Mo
/Y
Salise
ol ety Slasiie £ Cawguay
Y () Ceoles laasY slows
Y oY b b e Y
N

Y oniomb

(W’mw 1 K09 o perirte® § do e wrrdh oo cbdh §FH 6§ (o }

¥t



2 Ol bl J eS8 el g (b5 (Kamb petione (65l Jelos g 4555

( WA Gl g 5ol ¢pg0 o )lad (pidn Jlo =55 5 pdyauass sla (535, GA:MLM}

o

slols bl (W] & o o odd &l glesle U3l szl (olhb o3V (slas laslwl ¥ Cangn

"American Society of Heating, Refrigeration and Air Conditioning Engineers"
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