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Study of the orientation of the building and the walls are made of solar
water heater performance using software RETSCREEN
(case study: Semnan)
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1- Graduate student of Mechanical Engineering, Science and Research Branch of Semnan University, Semnan, Iran
2- Assistant Professor, Department of Mechanical Engineering, Semnan Branch, Islamic Azad University, Semnan, Iran
* Semnan, 3519697951, nrahbar@gmail.com

Abstract

Renewable energy such as solar energy in the world of particular interest to planners and technical intellectuals, political and economic
located. Iran also due to the special geographical position in the exploitation of this type of energy has great potential. But a lot of fossil
energy resources, cheap energy in the country and also the high cost of new technology for the initial investment, a bulwark against the
development of these technologies is emerging. In this paper, considering the geographical conditions in Semnan, with a floor of an office
building located in the area check Azad University of Semnan, by software Carrier thermal loads in various positions, including for the
different geographical position and for two types of wall building materials were calculated and an optimum of them were selected. Then
RETSCREEN Software evaluated by technical, economic, environmental and analyzed. Based on the results of the optimal geographical and
wall materials, the savings in natural gas 2332 m3 / year and the reduction of emissions 2.1 Ton / year Co: is. Also, consider two scenarios
internal rate and rate of natural gas to the amount of the initial investment plan of 138312550 Rial and 4618 $, the profitability of 4.2% and
23.5% and payback period of 19.9 and 6.4 years, respectively.

Keywords

Solar water heater, new energy, the payback period, techno-economic and environmental analysis

dodio -1
Eroye il d”f” °5f 2l ol ez s L e Mf OB )5 (S slaslaibial Gl Bl sLalis 933l 5, 5,
3ol @l AldS slojlE el canl lgn g o Dl 9 S b3 B osd,S wgo ohanmme o) Mo olis )0 5 cyma) 0,5 4> 5l oo
(8iliS (JB g Joor o aiile golatdl Galize sl s coled
o)z of) Ll 109, (o0 sloite Sl Rl S oy ol slivs g (S

hend (551 @olin 5l ooliial (591 8 ainej o 2letd iy dald 59, ,8
il sogim b e slepssl 08 4 il el plasl lsil
Slp cwle Jo ol je bl wles age 1) b i cpl 51 oolasl

Dk oo 98 sle 651 alex Iy o e Sl ool oo Jilcs 5 S sl 00,55 &Ll gy o Sogll oarylys IS


mailto:nrahbar@gmail.com
mailto:nrahbar@gmail.com

ey 5L ol g ol

(Olioms 2 (5990 dallla) RETSCREEN 131 g 5 b s jo5 S0 500 0 kos 10 Lo )lns iz 5 platdlo (6505 g (o)

4 Sy 158 sl daz 5 B Lo 005) 115 35 4y 5 wims oo 18
&l alo o iy o Jilid goly Lo S a5 ams oo |, oIl ol llS
o e el il L+ aige b syl o s
Sl Sl 35 Lo L1531 o el iyl e o 1y Sy b 0

A5l 1 055,y 3] S s 3o JaS sl &g 5]

& bgygolge -3

5 @l adls S gl GlesSle S asdllan 050 lesSle Gudss ol yo
ol Bl slaxi g a0 e 92 JS slo 55 b ol 0 olj] olfisls abgoe
£5 35 Sl G5 6 e S I3 o L 230 o 85 5L
oo b Sglite il Cez 8 izes 5 dilise Jpo >
Dguh

ez Sl s adllas 550 plesle (B M I ales 1SS
QTLsJ.’.,MdLoJ2J&Z)aj(a.i..‘o;;)ao@mb()wslwldb)
Dgd o0l uled plaisle

e oy aslllan 5 g0 oloziles bl ol 1 IS

(':?JAC»JB)OMJUGAQ)}QQL&Z}L&&MMGL&}ZM

1394 5L 3 o)kt B oy50 wlales ) 5 SilSle usiiige alone

O Oliee 09 Vb g (bdla (el Caxdse o Gll j5aS 50
ol Olse ) oot ye 551 OlE oo e 92y 50 sund e
31040350 4l & azgs L ocd)S 5 50 ed Gleisge sl el
Ol Sln primen il ot (S o 4 5988 55l slasls
S3yg> 55 5 IO sgam e Gl pleisle (leS 5 0 K]
B A 0550 g ooy Srd e slo Syl 3 )l g e oslial
ool T3l g masyyr Ao 5 (6l 00 i Sliios o3 sl o 0l
5,5 bl Slalllas 55 sl 455 ool (it y55 S K] (Gl s
% 40 Sgd> a5 WS astie I2] EU JCRTA S WP DLE I VIS
o5 ySel s Bk 5l ol oo 1y ol Gle S sl (Brae 55
o e Jlove Lasgs ool ploxil GoBizd )0 (rizres 0,5 el (G55
sl oS S Kl emiilSel 2014 Lo 1 [3] TG ekl 5 o
S ey by (Sl a5 50 g jer SleiSe Kl s b (S Sl
b oy ol b g 6lp @il And b gy S5,
plsl at 9 (2L, «Sosd ¢ b oo Jold it LSl Slatke
Ss b 5 Qe Criteelie adey ped I Llpd o ol plis a0
OSSNl s 2] sl B S i Ol 5 e bl
bugi a5 6,500 Biod 0 Cal gogme Gliags jadS 50 (Gond et
51 oslil (8,5 ol 1390 Lo o o SKen 5 [4] e onyyb wils
a2 Sy Yl o alg 05 e 0 Gyt Syl e
30 b 38 Gras jo allle pex 48,0 e a5 ol lis bl as
i o A Gl bl e gaize 5 (D (FsSews slo Gl
s> 40 Sy S 2a168240000 5 e e 66960000 i,
L .ol ;Yo 41520000 4 ,¥s 16560000 L, s 5 4 aslils solasdl
S8 3)lp0 51 oo a5 a0 y0 485 plol Slidiod g Sla (o) p
b s 5l 5 Sehe 9 e 4 » o o sl 23 Sug, 4 ead
097 Sl 31 eled (38,5 Ha3 0 b adiod ol el eals o)Ll (gand )55
a0 pllas Gz 5 Gl Ldlar Gl gt 55 18
By o e gl )l A s SO Gl 5 ol e ojlas o
S 297 Mo o ol Cge 4 g odd (gand g3 G lade yiSTas
G5 alopu Sk ey a5 b g onye 5 leisle )0 (g5l Bpae
@ jskaie 3550 ool ) 9t 85 e sl sle 4 el
Jilize slo cuzr 0 Sl byl Sl 429.)5 SRy S
oold Jolodi (yaizmen 1] (6lo oyl iz 5 leisle (55508 Cuadse
Coms 5 gobandl e 28 ool 4 25y 38l oy dansgs oaal sy o
2300 (0 039 (e

ot Sy 5380 o5 Sblje -2
4 o8 ail oo S A Jalo I g S 28 I ey
b 58 e Sy iz 058 (e 18 plike LSl o IS, )50
oolizl 550 ez 5355 222 1o 15 250000 51 i o5 sl ° ]

1. Abd_ur_rehman H.M
2. Al_sulaiman F.A

3. RETSCREEN

4. CARRIER

5. EXCEL

31



ey 5L ol g ol

(Olioms 2 (5990 dallla) RETSCREEN 131 g 5 b s jo5 S0 500 0 kos 10 Lo )lns iz 5 platdlo (6505 g (o)

2L 9 398 (o0 (AT Cob 5 eed 4 1 Sy 9 00d oS SE S
Sy @l 09d (oo ghul )5 13 e 5l ez o b bl (Sl
el 00l o3lo L)MJLQ.J4 Josz o b cdb oles &lp ool

Cundgn oLl i Gilite slo Su slp 2,8 B e 5l e @l 4 Jeus
ol 5 )18

Lol bl e bl ez ol JS 5l b
1 S > SE 5080/32 kcal/hr
2 S | 2 E 5068/22kcal/hr
3 S » NE 5082/84kcal/hr
4 S > N 5080/82kcal/hr
5 S > NW 5084/35kcal/hr
6 S | 2 W 5079/82kcal/hr
7 S | 2 SW 5110/30kcal/hr

s ped Sl po 4 0gh e disde 4 Jgar mli 4 azg b
olsie a4 cplply ojlo 1) 05 Jlade JBlas ezl 5> L E cys
e e plexslo Db 5l oled 3 JSs 0 1098 (o il aige <>

Dol oo 00l iulad dige

iy Carnge il o aalllas 550 Lozl a8l L 3 S

ssbie 4 )8 58 e 5 el Censy gl 4 az g b cand () o
ooliiiwl 0y )y 381 a5 5l o595 (haetme Cuy 5 ooladl (5 L)
Slp Ol b oolil 5 QL Sladie & a2 b elS (oo
£ 2l Glime 5) o1y oS Lo ol 3l olass @ a5 b 5,550 lezs Lo
adl jo pleisle Sl b 85 Sl 0 b fpizmen dllyy) (S pas
S 0ad (92 adyo o anie g (b I ALl SBrae plie g
b gl Sy IR e 5l s ye (S ST e 51 0
G ok 5 Sz le 5 s 3 g 8 L 0 b ol 5l
5 ooeldl Slazin 5 Jgam wos aisls Ll 5l odnel Cands ol anslie
otas 1y el ool Cawsdy Sy I8l eyl aS lews 0l oLl
V-5 <?

1394 5L 3 o)kt B oy50 wlales ) 5 SilSle usiiige alone

el 03l 1 Jgaz 50 o o ymiy olal

b oy slel 1 Jour

0 iy (cm)o iy ol
Win1 25x140
Win 2 50x140
Win 3 122x140
Win 4 250x140
Win5 200x100
Win 6 70140

cadl oo b A S S8l eyl e S
ol 2 Jgaz 5o C—’L“) & Sz 3 pleitle g (Jyens Jlpo i 1 >
( Gl 00 0ls

Al o lexdle 5 (Jsene jleao slp 5 V5l 5 5l (29,5 @l 2 Jguar

&z
o5 5I08CMt Jgeno ,>1 12/7cmt &5 3/1cm S wllas
L ,>15/08Ccmt S Sleao yo i)
1/508w/m?k Conglia
s Syl
05551 B Lolyen o jlazgs ades £98
Js, 0/16cm + S i sk 25/4cmit &5 2/54cm S s
it i o a3,
1/014w/m?k Cnglio
i (5>
8234/35K cal/hr JS el b
olezle

( EI PRI UL--J 3

5 olaisle g ond garile Sl sl S 58 e 5l s @l 3 Jeux

oy 2l
S oo 254 CMt 5,115/24CM + &5 2/54CM S las
Ls ,»1 5/08CmM Jlges 5o &b,
01255 w/m?k Canglio
Jlgs Sl
RESIBLANEISEISIRE Aol g9
+ Sew 55 20132 CM len alsls + 28 2/54CM 5 llan

Rl jO A8,y

St Js, 2/54CM + sl 2/54CM

0/376w/m?k Coglis
B Lﬁ)‘)—"
5110131 keal/hr 55 Sl ok
Oleisles

)15.39) YA [ESERL S o abde 398 clb g0 bl anlis b

Jp) Ll 5l eS Slhe @ glaislo U5 5yl b ((end ganile
ooliiol o otaile gy 3l som gl Sl 45 iy sl (( Jgane
S pleile (6505 18 CumBse atge Sl bl gl 058 e
slo wie Cpr M 0wz s laz 045 sl da Sl )

@ Jgl 43,045 08 Cum dged Glgie 4 am0 oo Sz pew celo

32



7285 530 el3 el slmns

(ol 5o (59,90 axlllane) RETSCREEN 1381 16 5 asgs (s jon oKa, 00 o ,Shae 0 o )lgrs iz 3 laislo (6,8 Caa (omy

aalllas 5,50 ozl )0 5l 9590 5551 7 Jgux

Sbeitle ,3 oud )5 UGS colas 68m?

oleisle sl sale)S L 506/22Kkcal/hr
87w/mZ

£S5 Sl ibesS caz al Lol %43

JEEN

Il 19Mwh

oolaul 8 )50 S g g9 M )’Lf

b 2 %80

Al cige s 2332ms3

s S sy oSS ool ool ) i &

Gl 5l sy lis 50 adllae o5 pleisle 3 5l 5,50 0 S
Sl 5 515 (518 5 b s K R g 3] oslizl dagg i
I b golamsl - Jlo oledll 8 Jpoz .ob 425,540 xnbs 55

Olionr e (lidl iz 5 olil laseina 5 Jgur

= Cugley S L e e g
5o oyl e il & = iy iy
s rn
'.i‘;_
e
C E] Evhim'd el sl m's C Cd Cd
gl ) VY E YA [0 18 v
A_‘H._' Yia YriY YFY i b} T By
ke FIV FYR EFE ¥ b} i Tay
Bl VEY A 5F T W e ira
an (L3 izl FIF ¥ TE- YA
5 T TEF Ya * w5 Tar Err
4 YF A rE FINE ¥ LI e an
en®l TE ria FITE o L - ae®
peals 4] Yoy Y F ¥y YaF o
=1 a7 #E TiAa 4 [T T ¥ 1FE
s A s [N 4 5 [ Ty
g E VEE T g i ¥ Ear
aldls VR a1 e + e Wi ¥ ¥ TrvE
yglail e
g

Lgi o555 0590 (S30d )55 (S Sl s (8 Slasein B Jyur o
s 5l 58 5 (28 ol,l izme 5 oals QSN 1y S5, 18l e

| =
ook solasdl - Jlo Sledlbl 8 Jgur
By ks
g o 1000IRR/m® 0/364$/m°
OESIPEIS 2332032IRR 849%
(wlit)
adglayss Js 138312550IRR 4618%
ok
Sals sl 9145478 IRR 9145478%
GHG
(wliL)
PRV 11477510IRR 9146326%
SLIL sl
B Sgm Culil %Y /Y %YY/o
Jb
i ol va/4 7%
(JL) by

ool 00l 8,5 M5 1 Lo 25 035 ee 5 15 055 ¢ 5

Ded oo 00l Gioled (ol 9> u_ia]iﬂ

G55 58 S s (8 (25l 5 Slasiie 6 Jgus

Gy oSp S ol

sl syl sl ey 581 eyl odal sy @ oolel

Bpo Gl (b B Sl g S0 25 GBS S 3 besd Ay
el 8030,5 0591 Jlo j0 caSayie 2332 ks 55 Gpas 0 o9
o Jobee o5 201 (ol WIS slagls Latl galS &) joeie e cpl &S
USE el 0 Gyae 2y i) 906 L olae a5 Jlo o 00, S
b b ey 1y (o515 (S by sl loged i 4D o sl

1394 5L 3 6 )les 6 090 wlales ) 5 SilSo soiigo alono

&y O ladesl azs
oS oy Solcan
Ja  2100.00
amio o pletsle s & e YIAN
S99 5
I 4 G o e e M
s> SIS e
(tau alpha) Fr . > <14
UL Fr cu,e  °Clgye yxdoly) £[Ao
FrUL glpls cupe W/(m-°C)? ol
L ,3SUS” olaws ¥
Soedgs SIS cols @ MU
bk olyeks o8
Koo slacal %)/
Sl jite 5 s Jols3
0yS =
Sl Jae ;15/514 pocs
Ko slacal A %e/+
Colan | ooy &y08 e daly Mo
R IT=X
(a0 2SN) G 25 Boelo clygls UARK

anllas 5550 leisbe ;o LS 0 )50 6551 (cyp 4 Cwend Gl yo

oxh 4y ipme 0,5 5 L35 lesS S 3y9m sl ol
D5 oo oadlie T Jsoz 43 odel sy il ol

33



ey 5L ol g ol

(Olioms 2 (5990 dallla) RETSCREEN 131 g 5 b s jo5 S0 500 0 kos 10 Lo )lns iz 5 platdlo (6505 g (o)

Sl b &S el 2 clls dajlgs pllas o 4 <> -2
il 1 2l 51 28 50 4 oozl

oS 5o 2832yl gl 5 S g 0 a5z dye (e -3
Oy arlg> o yo

aeST 60 Jolee o5 211 iy ean¥l layls pals ol -4
s a8l Jla s o8

S oy (lime xemb S Bl 5 2855 Sl 0 b D
0,99 9 %4/2 B3 dgw ColilB J.,138312550 ook adyl
A 0yl b 1919 wle o cosS5L

SIS wloyw Glie ormb S5 Sl g5 85 0 L 6
Sk o0 o %2315 P dgms CublB ¢ Y3 4618 b oyl
b 8,90 Jle 6/4 ale

&lw -5

[

Tabatabai, SM, computing building installations, Tehran: Ruzbehan, 2009.
(In persian)

[2

Clean Energy Decision Support Centre. Solar Water Heating Project
RESIDENTIAL BUILDING / RHONEALPES,FRANCE,2003.

3

Abd-ur-Rehman, H. M., & Al-Sulaiman, F. A.,Techno-economic
evaluation of different types of solar collectors for water heating
application in domestic sector of Saudi Arabia, In Renewable Energy
Congress (IREC), 2014 5th International, IEEE, H.M, 2014.

[4] Etabi, F, Solhizadeh, M, Moosazadeh Namin, E, The feasibility of using
solar water heater systems in Yazd, the first national conference on wind
and solar energy, Tehran hamandishan energy Kimia, 2011. (In persian)

[5

Etabi, F, Kabi Nzhadyan, A, Musazadeh Namin, E, Analysis of the technical,
economic and ecological use of solar water heating systems in residential
buildings, the Iranian energy issue, Volume 14, Number 4, the Committee
National Energy of the Islamic Republic., 2011. (In persian)

[6] On line courses and references of retscreen website. www.retscreen.net

[7] Kalogirou S. A, Solar Thermal Collectors and Applications, Progress in
Energy and Combustion Science, Vol. 30, pp. 164-223,2004.

[8] Harvey LDD. A handbook on low-energy buildings and district-energy
systems. Earthscan; 2006.

[9] Iran new energies organization. What do you know about energy? Solar
energy. (In Persian)

[10] Clean Energy Decision Support Centre. Solar Water Heating Project
Single Family Home British Columbia Canada. 2002.

[11] Zhang Q., Residential energy consumption in China an itscomparison with
Japan, Canada, and USA, Energy and Buildings , N.36(12), pp. 1217-
1225,2004.

[12] Dong B., Cao C., Eang Lee S., Applying support vectormachines to predict
building energy consumption in tropical, Energy andBuildings, N.37 (5),
pp. 545-553,2005.

[13] Haj sagati, A, The principles and application of solar energy, second
edition, Tehran University of Science and Technolog, 2000. (In persian)

[14] Taheri T. Review the feasibility of solar energy in urban areas,Tehran:
Islamic Azad University Science and Research Branch,Tehran, 2003. (In
Persian)

[15] Biswas w k, Barton L, Carter D. Global warming potential of wheat
production inWestern Australia, a life cycle assessment. Water and
Environment Journal, 2008.

[16] Eyvazi Z. Sun water heater usage in the residential/commercial areas of
TEHRAN 22nd area of municipality and its effects in the environment
improvement. 2003. (In Persian)

1394 5L 3 o)kt B oy50 wlales ) 5 SilSle usiiige alone

(P33 ) sk 5 Slez 5 L 5 (Jsl 92 )b (ol 518 L3 &5

e e ol

oS A g

200,000,000

150,000,000

100,000,000

50,000,000

0 f [T
123&557ﬁ9101112131415161%0212223242

-60,000,000

+100,000,000

(IRR) (5155 3k o>

-150,000,000

-200,000,000

Jw

sk S5 1 5 L e e Ty (S o g 4 S

5 e S
120000
100000
80000
5
3 wm
El
9
L)
&

200 /
0

123 45678 9101 1213141516 17181920 21 223 24 2

20000
e

b 5 Gz 25 b o ey (0515 (S plyr Jfoge S S

p9 gyl 38,5 I 50 L oS 095 o0 csalive @l (pl 4 azg b

Oles 5% 2315l o590 (Jlo (23 35 Sl (el 5 Sl &)

E5) ped syliw S 53 23k cnl calply el Jlo BlAayle s csSL,
el 4810 4y (g9 50 (b 55 e

S -4

el glas 3l eslainl 5 adle b aS aoo o lid Badss ol s
GrlB CamBae 85 L o b izes 5 pleitle glajles o
S35 2SI 05 o Sl celie ol e e plesle
Shle 55 Brae 0I5 50 g JB oo U ol e 08,0
a0l ooy 5 3l sle Jelo e il ST L rizmen 0508 pludl
aloyus iS5l 090 5 yins aldle Sl w5 sl (Sl cwld
Sl ojgn fiin 4z 8 (39 430 4 (9 ke 42T )3 g 39 walsS alisS
Syes walyS ey 1) (J9ud BB golall ez g o sl 555
3l ole sl s 4 gl 3 et

Sl b cwl B car (Gldlir caz s ange <l -1

Byl 1y e e JBlas (lesle

34


http://www.retscreen.net

