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Abstract Based on the finite volume modular, the coefficient of convective heat transfer is studied, when plasma
coefficient of convective heat transfer is too small, 1.01 W/(m?* +
pumping speed. no considering of thermodynamics requirement. By pushing the pumping speed. increasing operating
heat transfer is enhanced prominently, which reaches to 8.02 W/(m*+K)

— .

electrodes Pockels' cell is operated at conventional pulse mode. Considering requirement of thermodynamics, the

discharge cavity is redesigned to enhance convective heat transfer. The results indicate: at conventional mode, the
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pressure, augmenting pipe diameter, and redesigning arrangement of inlets and outlets, coefficient of convective
optical devices; heating effect
temperature distribution; repetition frequency

K), because of low operation pressure, low
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Fig. 1 Configuration of the plasma electrodes Pockels’ cell
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Fig. 2 Steady state velocity distribution in discharge cavity

Fig. 3 Steady state temperature distribution
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Fig.4 Temperature distribution along x axis in DKDP
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Fig. 5 Temperature distribution along y axis in DKDP
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Fig. 8 Fluid velocity distribution in discharge cavity
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Table 1 Simulated results of coefficient of convective heat transfer and temperature distribution in DKDP
Let arranging Inlet: 2 Outlet; 3 Inlet: 3 Outlet; 2
Calib Inlet 2 mm 3 mm 3 mm 4 mm 6 mm 2 mm 3 mm 3 mm 4 mm 6 mm
aliber
Outlet 3 mm 4 mm 6 mm 6 mm 8 mm 3 mm 4 mm 6 mm 6 mm 8 mm
he/[W/(m*+K) ] 6.79 7.10 7.25 7.31 7.72 6.71 7.00 7.10 7.53 8.02
Tou /K 299. 81 299.17 298. 98 298.71 298. 05 299. 57 298. 84 298.72 298.17 297.73
T../K 298.69 | 298.21 | 298.06 | 296.73 | 296.33 | 298.85 | 298.27 | 298.19 | 297.55 | 295.53
Tun/K 297.53 | 296.98 | 296.78 | 296.20 | 295.03 | 297.27 | 297.14 | 297.03 | 295.66 | 294.40
T /K 2.28 2.19 2.20 2.51 3.02 2.30 1.70 1.69 2.51 3.33
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Fig. 9 Coefficient of convective heat transfer on

fluid-solid coupling surface
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Fig. 10 Steady state temperature distribution
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Fig. 11 Temperature distribution along x axis in DKDP
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