A Sl Lgd g )91 ol (st ga ) il e J el ) sl
LY dy e A gl (e )
Ja Uy e ((simapa i) Qs e JWI Gl el lasl Yl
VR S LI S AP FRQEN- - PRI PRPR T S = |
P s Y g ad ) e Gt e Ao gana 0 Al
a3l O AaaSy oD Jalal sl el ) e petal) s3a i
oSl pn Sl Jgaalh B ) e Aa pa s JEd oy S sall Al
Aol A ahially > aal) sl s e sal Jishd uas il
(Sl

0 e dal 5l sV 0 ALl il el
s S G a e b s Lendt JBRIYT Cigok Yo (s ge S
,,,,,,, il e O geaall QS 3 Ay el DU G el
3yh i ) s Aa 3 83k Ol Lok A el Gl Cana gs
(AT s (g all e it Y s 8000 Y pYO e S |
2 s Jang Leie (s pad 1o Mlaal y "Lalaad) pll < el WS
LS s Jae 50 m Aan sal) Y gass Jadll dlew s s Al
e ! Jee 5 pa A Galind LY ool AahSl Aikadl b o

PUE

e 483 13 "l s () eds Adeed) ojladll fre Aliantul

Y- e

DF created with pdfFactory trial version www.pdffactory.com



http://www.pdffactory.com

-

e g san 5 Y Alac 5 Aok Al py Gl s ey
SYBE il elall aastin g (uladll (B saisa (e f stme i (aaa g Gl

N PO - PP [ - AP PP N PSS N
A8 el o) T Ala duebie 3ale Cpe IS 5D 3k sl sl el
Flass s s Jaall Bl s el 3 Jalall o el il e JS s
(35Ul laCl Ailaiall elal g e Sl 2y 5 b 50 a Aa 3y el
R LIPS N A

il O alee o sobal Jiatl b sadiead) Gl Yol
AL ) ¢ AR Alrbeas ¢ Jaeadl anall S s ol Aaleoy (S G

RN

i ALE o Jodlh A 5 8 i) Ae e of A el il oy 3
ol st I Jatall gl oall Gl salyy s Jladd A s g Al
Y S RUINIEL S R PO VI PRNTEP S CR 5SS NS UR RENC PR B

Jse b da b kil 3ol s 30 3 e sl e
o)t s Ol o 3ol 3 o SIS Byl il o jelad g oY)
By gl s oalisd ) o) AadiSH Aikiall sl o) 5 ecsoal gl
6l s dae die 4 Ui Sl e iy V) e 3l a
slo s m daly (ale)) ofoie b clauly B gumgr Qa3 adiiuaall
o) Tags Ak Sy 5 sal) Jane ouadl ofi (5Y0) Lol CESA 355
JofblgsS VA dsa sa Gilindl Al Al Jseas 092
Aidase gy s el A LR aieal Cpaal 28 Leall ¢ adl L
) Al ladd (ye Ao givan pla ¥ gale 1,05 abe ) relend) ddliae JiG

|

DF created with pdfFactory trial version www.pdffactory.com



http://www.pdffactory.com

S R

- These four pipes have the same;length (30 cm) and the same outer diaméter

(16 mm). In the first place, the thermosyphon pipe was tested at an
inclination angle of 45° and 90° for different heat flux values. Also, the
experimental side includes studying the effect of some paramcters on the
heat pipe performance. These parameters are; the input heat flux, the amount
of liquid charge, inclination angle, wick thickness, input coolant temperature
and heat pipe sections length variation (length of evaporator, adiabatic
section and condenser).

The experimental results show that the heat pipe performance is better
than the thermosyphon performance at the same oberating conditions. Also,
they show that the optimum amount of the liquid charge for heat pipe with
sintered copper powder wick is about twice the amount theoretically
estimated. The increase in the inlet coolant temperature from 25°C to 50°C
has led to an improvement in the heat pipe performance. There was a clear
decrease in the heat pipe thermal performance when the pipe was operating
against gravity. The increase in wick thickness led to an increase in heat pipe
operating temperature. The absence of the adiabatic section led to a decrease
in the heat pipe operating temperature and improvement in its performance.

Comparing the numerical results with those obtained from the

i experimental side shows that there is a good agreement.

W st aems

"
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ABSTRACT

is research includes a theoretical and experimental study of a copper

: heat pibe sintered with a copper powder wick. Pure water was used as a
- “working fluid.

T On the theoretical side, a two —dimensional axi -symmetric
performance analysis is made of a single component heat pipe with a porous
media wick for steady—state condition to identify the effect of each of the
input heat flux, inclination angle, wick thickness, coolant temperature and
absence of the adiabatic section on the heat pipe performance.

The basic equations used in the theoretical analysis are, Navier—Stokes
equations, volume averaged Navier—Stokes equations, energy equation in
addition to the mass conservation equation. A control volume approach is
used in the development of the numerical scheme.

The theoretical results have shown that the velocity of the liquid in the
wick structure is very small in comparison with vapour velocity, the increase
in the input heat flux leads to a clear increase in the heat pipe operating
temperature. [t has been shown, moreover, that the change in the heat pipe
inclination angle from 90° to -90° has led to an insignificant increase in the
heat pipe operating temperature. The increase in wick thickness has
improved the performance of the heat pipe. The absence of the adiabatic
section has led to a significant decrease in the operating temperature of the
heat pipe. When the heat pipe under analysis is put in a horizontal position
with a wick thickness of 1 mm and for a coolant temperature 25°C, the
maximum heat transfer rate that can be transported by this pipe without the
evaporator reaching the dry out state is approximately 3.8 kW/m’.

The experimental side includes m.anufacturing and testing three heat
pipes sintered with different thick wicks; 1 mm, 1.5 mm and 2 mm fabricated

' from copper powder in addition to a fourth wickless pipe (thermosyphon).
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