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i Collector Performance E valuation
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Length [m] Width [m]  Arealm?] Kpleim el Thick[m]  Slope  m'[kgdfs] Inlet Temp [°C) (&
| 2 | 1 | 2 | 4510 | 0.2 | 45 | 005 | a0 0
L
5 [m] Plate Emit  Alfa Ch Mwfm e W [ [ [m i [ L L
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E
Cover rInsulation . ‘'Weather T
M Emiittance  Tau K fdfdn o] 1 Thick[m W mds] BadMw/m2] TalCT ]
| 1 | 0.88 | 0.85 | 0.045 | 0025 | 2 | 1000 | ] E
OUTPUT DATA
————— om0 -~ W —e . W
O ON-—0
CASEI
CASETL CASE I
EFF_ Factor FR EFF_ Factar FR EFF_ Factor FR
| o7re |f] 0.6964 | o794 [ 07143 | ngesa f] 07383
(A Caollector Eff (il Collector Eff (A Caollector Eff
| 9sza3w || 4315¢ 100797 w | | S04% J104297w || 5215¢
kean Mean tean Meat tean Mean
Plate Temp Fluid Temp Flate Temp  Fluid Temp Plate Ternp Fluid Temmp
|4333c°C || 3129°C | 43682°C | | 38.345°C | 4a188°C || 38847 °C

G el el ol 4l 3 Jle 3(33) J<al
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INPUT DATA

|

ASSUMING Tp =T
ASSUMING UNIFORM FLOW

|A

CALCULATE UT, Ue, Uy
CALCULATE U,

CALC. F

CALC.F

CALC. Fr

CALC. Q,




IFTom=Tp

' Tp: Tpm

CALC. h

|

WRITE THE RESULTS.
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(psf ) Lo llgisddl AL L3S = m

[4186 = e Lll] (s danaans/ Jsa) e gl sl all = Cp
(Rasie da ) ald el s ) mdan = Ty
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T a5 Y 5 X Plalaall 5 f Jalaad) (g 3Dl Sllia
f = 1.029Y — 0.065X - 0.245Y2 + 0.0018X? + 0.0215Y 3

X =[FRUL* (FrIFR) * (Trg-Ta) * At* Ac/L]* [(11.6 + 1.18T + 3.86 T -
2.32T.) / (100 - T,)]

Y =Fgr(ta), * (Fr/Fr)* (ta)a/(ta)s* Hr * N* A/ L

Where;
Fr/iFr=1+[(Ac* Fr*U) /(Mm* ) * 1/ hyy] ™
(ta)a / (ta)s = (0.94 to 0.96)
O G
(Rasie) Aamall o) sl 3 ja Anj0 Jae = Ta
(7 °100) Lsde d8iia A ja Bl a da 0 = Tret
(o) Aradd Ll gl dalue = Ac
an) 0 sl iall Apasl) i) gl e Akl Lelasy) i) S = H
Colds)
(AUl & i) Jalaa) asedll B 30l Jiaie Jue Jale = FRUL
Jalag) aball jomall g pedl) LU 5elS it ohls Jdee = Fg(ta),
(AansSall 45

S5l o elyeSIS Al AUl o el dead iy Lasie) Jiall o Lo o5 fded
(DAL ol Jan) Gl A8 ks Lasic) aal 5l 5 (s saY)

e Il B3 sane Sy ddlany) U Bk e bl &GSl Gl ) )
Cinrs i3 90 530 o U Pl dug s esadll sinll pad g pall 1l gl L Aaaia
e e O 1375 G ySly 0300 g B (0ALD oL 33) Al ¢ 3a) aaa o5
el LW (e

oiadl) ) aanall cila ke -3
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() Jead) dn 3315 + (el ad Aoy 5= LW (Pl oy = |

/ 510.020 = forced Systems i judll dualyl 8 el LU QL) 385 40 - o
ge e 1Al

Al 1) slll e a e i JSI 55 )l (3lAd aan - 2

dpadl) Al Adaud 5 Leands (Ko ) A dus F-CHART gy aladinly caua
5 dasn bag ele il 200 () s3ne g sie 4 Liabioe sl Jail o) Jlasiad i
Ausie da 2 60

Jale Ao 5 (5 oal oI daais (0a0Y)) Olee dikie (8 el landl 138 &8
P o Ll sl i) s of Lale 9690 43S 5 )

54 = FRUp

0.63 = Fg(ta)n

s dad)

gl plaai il elld g LIS Aaully jed JSI Jalaad) Gl Bilae (37) a8 S mia
A &gaad dasl S el (g mali (4l st 5 o)) F-Chart
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FCHART

Totalload  Energy Suppliedby  AUXENERGY
MONTH I.?ijaun?h Egﬁéﬁm E?J?“;funtﬁ G fmarith F

Jan | 13 | ne | 047 | osd |
FEE | 117 | om | 046 | os |
MARC T 42 [ om ] o® | om |
APRL | 123 | 09 E HEEE
May | 1% [ 0% | 03 | 0w |
UM T2 7 o ] o ] om |
Jub | 1 | | o0& | oe |
Al | 12 | o | o | o8 |
sgp | 1 | o | 0@ | oM |
ocT | 1z | oe | 039 | oes |
Mow | 1@ | os | 043 | e |
Dec | 13 | o7z | 0H I
e | 1498 | 1058 | 43 | 0.71

() oad Jeall/sadall dusedd) 28N ke (37) JS

Sl s3s3 b b Ll maas me e 6 ) L dalue 535 Ja

Glo i danesl Lad) ) olasl g Jadl sl Ml du 3 o ass SlIX(38) A3y Jsl)
c el Gl e 3alELY) (sae
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FCHART

Totalload  Energe Suppliedby ALK ENERGY
ik Elij.ijDDnath Eg;laé%tlnr E?Jall'ﬁuntﬂ G fmanth 7

Y RE | o EEE | o7 |
e 1 | 07 | 039 I
MAR T 929 T e [ o ] 0]
APR. | 123 | 0% | 0% | o8 |
May | 1% | 108 | 02 I
UM T e ] e [ oe |
Jue | o1 | IE EE |
AUG | 12 | 18 i EE |
sEp | 1A | 1 | oz I
ocT | 12 | 0@ | 03 | om |
e N RE EED I
peEc | 13 | 07 | 04 EE
i | 14.88 | 1166 | 32 0.7

C(F) dad e %6 D 4 e LU dalia s il (38) Jsal

g N A QOB aaa

B ) 10 e ppe e IS0 70-40 o L sl () pan 55 ol
e I 5 U5 g dagl aal U3aT ae i 3 = dacsadtl L1l Al il 1308
FA yudl) SJJﬂM‘}d‘JM‘ﬁM:

Soad OIAY e el el Aime ) Aalay s 4l 1 pudl) 5500 Jleid Ja 3

sl all 3 pm Aa o (580 Ladie Jeally Adiaall 5 L3y Jany ali aSa5 lea g Lol gl L)
ceoal ool 8 eldls s da (e e Ll Sl
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100555 ) GaS b a5l s i Aalasa Ladl
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Qe=1.41* (3.1+4.1* V) (P, — Pa)
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e

s 2 ] U laga il iad 5y 5258kl 5 a5 Qe
Sl acelsdde iV

KPa ¢ (Ts)elall Lima 3 ) ja day die sl jlas bt Py,
KPa sl sl & el el iy laa: Pa

(el ddand g3 ) el Jlasi) -2
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Q =0082*h*(Ty—Ty
Ts=Ta—11 for outdoor pool
Ts=Ta for indoor pool

h = 2.268* 107 [0.5 *(T,, — Ta) + 273.15]°
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Where:
LCC : life cycle cost, JD.
Quase - @nual auxiliary energy, GJ.
Pe : energy price, JD.

hax : auxiliary system efficiency
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PWF : present worth factor

Csys : cost of the solar system to combined with the conventional system, JD.
foem : Operating and maintenance fraction

fav : Salvage fraction

r . interest rate (which is equivalent to discount rate ).

[ - inflation rate.

N : system life span, year.
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12.96 = PWF

.Js> Lo 189 = Q(solar)

¥ 5212150 = LCC (with solar sys)

¥ 5219421 = LCC (without solar sys)

LCC - LCC (without Solar sys)= " Life Cycle Saving " Jezll 3 514 Job b g
(with solar sys)
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