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Numerical Study on the Heat Transfer Characteristics of
Inclined Thread-Hole Jet

XU Liang"*, XIONG Yanhong', XI Lei', GAO Jianmin', LI Yunlong'
(1. State Key Laboratory of Mechanical Manufacturing Systems Engineering, Xi’an Jiaotong University, Xi’an 710049, China;

2. Guangdong Xi’an Jiaotong University Academy, Foshan, Guangdong 528000, China)

Abstract: To improve the cooling effect of traditional circular impinging jet, screw hole is used to
replace the round hole. The complex flow and heat transfer performance of the swirling impinging
jet with an inclined screw hole are studied by numerical simulation. The influencing factors
include jet inclination angle (¢=45°-90°), impingement distance (H/d=2,4,6), and Reynolds
number (Re=16 000 -24 000). The results show that the inclination angle and impact distance
have great influences on the size, shape and position of vortices in the jet space. Under inclined
screw-hole conditions, the impingement cooling effect of rotating jet is better than that of
circular-hole jet, but when the inclination angle is equal to 45°, the convective heat transfer effect
of the swirling jet impinging on target surface may deteriorate obviously. When Re=6 000, o¢=
60° and the impingement distances H/d are 2, 4 and 6, the Nusselt number at the center of
swirling jet target surface is 139.9%, 107.2% and 27.3% higher than those at the center of
circular-hole jet target surface, respectively. When the impingement distance is the same, the

average Nusselt number on the target surface of the swirling jet is higher than that of the circular-
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hole jet. Compared with the circular-hole jet, the rotating jet can significantly enhance the heat

transfer capability of target surface by increasing Re in the range of Re<(18 000.

Keywords: swirling impinging jet; inclination angle; heat transfer; numerical simulation
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