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Abstract

The world is suffering from the depletion of fossil energy sources which are
commonly used in our time as well as the world and the human environment is
suffering from the negative effects that still affect due to the use of this energy

thermal Kaloanbas which led to the changing environment of the forest fires

and devastating hurricanes and the changing sea level and waves of the sun
and have led to a lot of loss of lives one way or another. And in the process save
our world is headed to the use of other human capacities in order to take
advantage and human well-being and in order to replace fossil energy Ktagat

alternative and renewable energies shop.

We in our project, which falls under the quality of renewable energies strive to
be our home in the future of the leading countries in this area, and we aim to
design a solar collector efficiency to reach the highest temperature possible for

domestic use as well as it can be used in industries that require hot water.

The present research in the door first introduction to the importance of
renewable energies and solar energy and its importance and its technologies
and components and the research problem, objectives, and deals with Part 11
Previous studies on solar collectors and types and applications and studies to
improve the performance and deals with Part I11 solar collector flat in all its
details and complex designer in this project and steps to be manufactured and
equations performance and tests performed by the fourth section addresses the
performance and efficiency of the solar complex accounts designer deals with
Part V and Part VI Cost Conclusions and Recommendations and Title V11

references and appendices.
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0.78 79.5 Cdlaall paal)
(10 ygal) and Ay all Adiagall giags (4-3) Jssa
@Al Juagill Jalas sl 53
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U =Upy+U,+Up oo (3= 4)

(oY) o)l )5 Jalna) Uy,(w/m?.°C) = =

(W/m.°C) Jilall gl Jrasil) Jalaa=K

(W /m? °C) slall )l olaid Jales = U,

(W/m? °C) eV (e ol (i Jalaa =Ut

-1
N 1} + o(Tpm+Ta)(Tpm?+Ta?) (3-5)
C [Tpm-Tal® ' h -1 2N+f-1+0133¢p _""\J~
om (€p+0.0059R,,) ' =
K3

daladl) Apdaey) 2ae= N
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70 > B > zero
90 > B > 70JaxuoB = 70

C‘Ecmnst::520(1—-&000051B2}
f =(1+0.089h,, — 0.1166h,, * £,)(1 + 0.07866N) ......(3 — 6)

e = 0.43 (1 - 100/Tpm> e eee e e et (3= 7)
o =5.66697 X 10°8(W /m?.K*%)

o) ganall (P L5l= B
2l 0.88=ciladll #5ll) Alavi= E
- salal) #ll) A= €
(k) Lsdlslsdlphadan =T,
(K)paldl zlll Bls Aajndasgia = Ty
5.7+ 3.8V = ¢lsel s )ha Jiu) Julxa =h,,
("M/s) gl deps =V
Db WS Ay Jeiiane plibag Aaiticns Ayald Aiis) o F ciilejl) 5ol caluaa £ (GIL)

_ [tanhm(W — D) /2]
F = QW D)z ....(3-8)
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F’ p— WUL WUL W rr e mms e omms omma mmmneeeeceeiaieaaaes (3_11)

I_IDih CbOl’ld D+(W-D)F

() alall 2l g daada ssaalgal) (3-3) a8, S8

1

F = o T +e+ ree ree mn eeneeee s (3-12)

MD;h D—(W-D)F

Ll 5 ))all Jal Jeles= R
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N, = J v36r [(Di/L> e Pr] 1

L 14 0.04 KDi/ L) Re Pr“

K = 0.552 4 0.00256 T — 0.0000187 (T )2 + 59 X 10 — 9(Ty )?

Sl s Jaee = Tp
Jdskll =L

dgyy o8y = Re

m?/s Jld dail=v

v = 1.779x10 — 648.1x107°(Ts) + 0.6x1079(Ts)? — 2.6x10712(T;)3

(Kg/m3)Jld) 466 = p

p =1002.31 + 0.0191T; — 5.9 x 1073(T?) + 15.5 x 10~5(T3)
;}h.tb.a ?§~)E Pr

B =C,V p/K
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(U .kg/°k) el oall = Cp
C, = 4216.85 — 2.31T + 0.03485(T#) — 0.1554 x 1073(T2)
Csysalall S il = Dy

: FR 8)ad) A Jalaa il :(Lasald)

(ol ie 5 Al JlEE) Jane ) adlal) W8 )hall JEEY adal Janadl s Dl 5yhall A1) Jalea Ciyey

A Al sl cibn Sirg Jamally alal) o)y 3hall 4n 0 38

Fr =2 [1 = exp = (ACULF /GCp)] v o o oo (3-14)
CVYL

. (kg/s.m?) LU e alsll ) jiall Bilall 385 Jaes = G

A0 Alaal) aladiali(Q,,) ganal) Adauil gy LgladiS) a3 Al 3 aial) ABUAY) ciluaa :(Luwaley)
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LGl sl Ales T
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n=7 &Q, =7
Qu = A, * Fg [HR xta — U.(t, — t4)]

OsENUL sFp o) gl 1305 dasae (3585 ) Il manall o A8l Ga2Y) alans sl 13)
S et (U * F )genall Jae 288 3 0 Olalall 03 (b genall Joe e b e IS
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Fr = G * Cp 11— e—[lél;zl;’]]

1-G=m/A,

kg
m(?) = prump

m = Jorasinli, Ll

G(kg/s.m?) = LB e aslgl) el jiall Blad) (35355 Jase

m = 0.028734 kg/sA, = 1.42 x 1 = 1.42 m?

_0.028734

— 2
T4z - 0.02023 kg/m*.s

2-Cp,, = 4.187 kj/kg * K

3-UL =Ub + Ue + Ut
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U, = Ki/Xi

ki = 0.048 w/m.°C (D) diliasa)

Xi = 0.07m(Jla) clows )

U, = Ki_0.048 0.6857 W /m?.°C
b= X T 007 e
U = -1 o(Tpm + Ta)(Tpm? + Ta?)
t = 1 2N+f-1+0.133
(e, + 0.0059h,,) " + 22 ®_ N
€g
N 1
K= c [Tpm—Ta]e + E
Tpml N+f
N=1
C =496.132 ........... CONST (&l (i) 3 Adaledll plasinly)
Tpm = 80 °C
f=05155
Ta = 38°C
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e = 0.308187

hy = 21.66 W /M2.°C ... oo s oo ( Jalaaliils ) allals 1)
€, = 0.97

o = 5.66697 * 1078

€, = 0.88

U, = 7.9938 W /m?2.°C

4-F' =7 ranall 5c 1€ Jalaa

i

1 1
[Ul[D+(W—D)F] t nDihfi

FI

(D; =D) o) &

sysuldl ,hi =(D; = 0.953)

el 3Sha o 2l (W = 10 cm)

Dadsally =gl Jaally 5hall Jl Jalas =(hg = 343.79 W/m?)
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53— F= il s

tanhm[w — g]

F =

w—-D

m[——]

GAE QL & Jghaal ahasiuly sl dSkl) Cilual S M olaa

((3-3) &) Jsax (30) o) prlandl Al =

(Aslin olane Aad)  aldl) sl o= 6,

m= |-t = gog........ 00
KP6P
_ tanh6.98(0.1 — 0.00953)/2 0.968
~6.98(0.1-0.00953)/2
1
, 8.6794
F' = 0.1 0.1

8.6794[0.00953+(0.1—0.00953)0.968] 10.00953%343.79

F' = 0.898
Fg = 0.858
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T
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Ll T = 0.86
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Ta = 0.8392
_cosB; _ cos(s — @) cosé cosw + sin(s — )
~ cosf,  cos@cosd cosw + sin@ sind

P o) G

(i8sall Gl 4353 ) @ = 15.6°
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8§ = 23.45si 360(284+N)—848
= . Sln365 = 0.
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H= D3y _ 06944 KW /—— = 694.4 W /m?/Day
9 hr ' Day '

Qu = 1.42 x 0.898[694.4 x 1.2 x 0.8392 — 8.6794(80 — 38) = 426.865 W /hr

= 426.865/694.4 * 1.42 = 0.4329

n = 43.29%
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