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4 Thin Flat Heat Pipe (TFHP)
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Fig. 1. Dimensions of thin flat heat pipe investigated
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Fig. 2. Detailed dimensions and boundary conditions of 2-D model
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Table 1. Detailed dimensions of 2-D model
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Table 2. Detailed thermal properties
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Fig. 3. Maximum axial velocities for different mesh sizes with 10W heat input
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Fig. 4. Structured mesh for two-dimensional thin flat heat pipe
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Fig. 5. Investigation the sensitivity of numerical solution to time step
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Table 3. Parameters of flat heat pipe Ref. [24]
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Fig. 6. Comparison of wall temperature Ref. [24] with present numerical solution
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Table 4. Comparison of thermal resistance Ref. [24] with present numerical solution

(1) bz w0y KIW) ;5> cwglio (W) 599,59 s2lo,5 )L
rol go0e 5 [V¥] g2 e
1818Y /-y AN
1.0/4 YIfo fivy
1.0 \ZAR! fIvY

Y

0£4¢



DO-F 5 OFAD dscio Ve Jlo VY o)lads DY )53 ppsS yeal SlSo stige &y

350

340

—_—
—_———
—_—
_‘_O_ -
—_——

Q=2.5W
Q=5 W

Q=10 W
Q=15W
Q=20 W

- —>— - Q=30 W

T (K)

o= =D =D = D= D= = D> = D

330

320

310

300

290

150

t(s)

BlSw oloyS sl Wi glild yloj dy Comnd 0058 puded Widu bawg 40 41923 slod .Y U

Fig. 7. Wall temperatures in middle of evaporation section versus time for different heat inputs
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Fig. 8. The heat transfer rate at the evaporation and condensation sections versus time for the hybrid
and grooves wick
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Fig. 9. Transient system pressure operation for grooves and hybrid heat pipes for different heat input
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Fig. 10. The maximum axial velocities at the vapor core for the hybrid wick heat pipe
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Fig. 11. The mass balance of phase change versus time at the interface for the hybrid wick heat pipe
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Fig. 12. Normalized local mass transfer hybrid heat pipe for heat input of 30 W different times

0£4A



DO-F 5 OFAD dscio Ve Jlo VY o)lads DY )53 ppsS yeal SlSo stige &y

0.006

X Velocity: - | | | | | | -

00 07 14 22 29 36 43 51 58 65

Wall
Wick

Vapor

0 ) 0.05 0.1 0.15 0.2
X

ey Ol bghas g 9l (A

0.004 m/s
e
N oo SN
Wick % AR AR R A A NN MR N § \l ‘X
TLLLGAANNN AAAAAA AAAAAA4111101 100004
MR AN N e A AAAAATAAAIAAAIAAAAAAAAASA 444K
MMM NN S A AAAAIAAAAAAAAAAAA AL 4L
RARERRRR AR A wrm A A A AAIAAAAAAAAAAA AR
AAAMANANAN A AN
Vapor |10 eeenree it
FADANANNNN crmnaaa A AL
BALAAR N iy
AARANN N oy
IARRRR NNy A
AN )
RN gy
* LR NN L 4,4/
es

WO et

\ Y .

5.939 m/s
e ylop (@

Olg Ve (aloys 5L )3 (o5 5 Aid b (le)S dg) (1 S JI352 9 Ol Bogbas laled IY U

Fig. 13. Stream lines and vector plot velocity for hybrid heat pipe in Q =30 W.
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Fig. 14. Steady state wall temperature distribution of hybrid and grooves heat pipe for different heat inputs
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Fig. 15. Steady-state temperature contours of hybrid heat pipe for (a) Q =10 W, (b) Q =20 W and (c¢) Q =30 W.
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Fig. 16. Thermal resistances of hybrid and grooves wicks
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