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This is a research about the benefits of using solar
energy in industrial applications by using water that have
been heated by solar collector to decrease fuel consumption

in boilers.

It studies solar collectors, specially flat plate collectors

because it has the minimum initial cost.
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G*C UL*F
Fr = U s [1_e G*CP
L

te JS Yl Cnd (g phal) Sl Jalae bl

G,U ,F

/-G =m/A,

m = 0.00582 kg/s A, = 0.56 m?

0.00582

=——— =10.01 z,
05E 0.01039 kg/m~.s
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Ub = = = 0.86 W /m?.°C
el daw 005
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U, = 6.12 W/m2.°C
» Uy = 0.86+6.12 = 6.98 W/m?.°C
-F' =

(6 — 3) sladl) (1o el 30 S Jalaa Cra

1
FI - /Ul
= 1 1
Yinmp+w —pyF] T 7Dk

Dl 3She p 2l = (W =5 cm)
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g_ul.r_)l\ e aS =F
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w—D
m[=——l
U 6.62
m = = 6.
KP6P

_ tanh6.62(0.05 — 0.00953)/2
~ 6.62(0.05 — 0.00953)/2

1
/6.98

= 0.999

0.05

0.05

6.98[0.00953 + (0.05 — 0.00953)0.999] + 70.00953 = 343.79

F' = 0.966
Fgr = 0.062
<710 >

<ta>=ta/l—(1—-a)pd

< ta = 0.8292
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P cos 0 cos(—6.18) cos(—22.6) + sin 0

c0515.6 cos(—.618) cos(—22.6) + sin 15.6 sin(—6.18)

R=1.07

53



*H-6.25kW/ ,
Qu = A, * Fg [HR <7ta > —-U.(t, — t,)]
Q, = A, *0.06[6250 * 1.07 * 0.8253 — 6.98(70 — 38)]

Q, = A, *317.75
Q, = 17794 w

Al A 4.2
e bl eVl e e 3 Camsall oLl iy
Dol WY adaa
P VIS il g Adee (b AL sl padig

Tvb;ﬂ k_il.ual.m;_g Ollaa e\d;:u.nl_i ‘dmyj EAAAS\ CJIA U}S:' 4:1»\.{: e‘d&:u.uh A U:t;.a.aﬂ a:u
sl s 57.2 Sm A e Jseanll 3 eloy 4bls &b Cum nsm ) AL oL jems

(A Gasall 31y zladl g Sun Taandl Gags ) leie

sl a0y wiad) b ala g ab Cua el panally Lellaginls A ce o liud] sa Cangl
AL Ll Laand)

54



Cun asl) PA il il e Jonys dalia Gl deld) b giaell & Jagad) i &y
e sy Jin Galal) el Hha dag @i L JS L Jend cilulall Gl e 40 oSa31 2

s Gl 9 gan 3 Lugy Jarg 43 6l ¢ Daae dusludl Aol 8 Jaal)

cLasy A1 54 @Dlginl Jasay il @y aladinly dasall Jasy

f Ol e ASlgional) 48U clilua

DAl e et 2860 Bayha e Aatiiall A8l A4S

Q= m=xc.v

[
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0.086 kg
= sl A Al LI AL

0.086 * 54 = 4.67 kg
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. mass (kg)
m=-————_—
time (s)

4.67

M= 50%60+9

—1.44x10"* X9/,

= U3l 4yl Al Jans i

kj
. v = 44800
c.v /kg
W Q= 1.44x10"* * 44800 = 6.57 kw
= 35 (o AU Slaltinl Ak Al e panall Aalise

A= Q by diesel
¢~ 31775

_ 645+ 103

= 20.30 m?
317.75 0.30m
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