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Study on the Cooling Performance of Piezoelectric Micro-aperture Atomizer
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[ Abstract] In order to study the spray cooling performance of the micro-aperture atomizer, a spray cooling test bench was set
up, and the effects of the parameters such as the atomizing rate, the spray height, and the atomizer driving frequency on the cooling
performance were studied. The results show that the micro-aperture atomizer has a good cooling effect, the atomization rate has a
linear relationship with the cooling performance; the atomization performance decreases with the increase of the spray height; the
driving frequency of the atomizer has almost no effect on performance. The research results are helpful to the cooling application of
micro-aperture atomizers.
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Fig.1 The heat transfer mechanisms of spray cooling
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Fig.2 Spray cooling experimental device
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Fig.3 Spray cooling test device
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Fig.4 Atomizing rate changes with driving frequency
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Fig.5 Atomizing rate changes with driving voltage
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Table 1 Physical properties of saturated water under

standard atmosphere
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Fig.6 Spray cooling curve
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Fig.7 Photo of heat pipe surface at different heating
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Fig.8 Spray cooling curves with different atomizing
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Fig.9 Relationship between atomizing rate and CHF
3.3 W R BRI % A KNk RE R
W% 55 1 JEE 0T ¥4 A0k RE ) B e 3 A S 5
T 1 SRl G 0 2 v LI N, 58 25 Y )k L
BE 2 I/, B AN R R T T R 2D
MRS T W58 55 v KD e B e e LR, |
T AR (W5 %5 N A E NI 10(a) BT 7 9 6B
HERISMIE, DRI AEmE 55 3 R vh oA F 0 T A 42
ity B R AE RN AN BE ™ A2 R4 JTRCR,
T 5 5% 55 e 2 P08 0 e 08 e o A AV L)
FACH Hd b .

“ﬁﬁ@ ¥
AD

B 10 BHURBESMEMEAREVER
Fig.10 The relationship between spray shape and heat

(©

pipe position
B 11 450 TN EZAE T, A S
BRI S A EIPERE . ANEI R AT LR B BE A 5
R, WIEAERIEREIEK. N T o hlE
& F R P A D RISt 1A P B D e AR S S
T EUBEAR EE N E R E (B 10(0).
SR FH I 5 25 AN 3 R i R FAGET K BE TR D 2R



°226 - il ¥4

751 2019 4F

AN = R 5 AE . ARSCEEII RN
A AR AR P 5 R R AR A . BRI
JEWTF

(1) [ 5E =108

(2) AR RERINLE, R PR
PR HR o R R B AL 2% DR RR B TE [R] — B LR I

(3D S S FAE 1) vy PEE A 55 AL A8 N R 3
ol 2 TR) F P B A 0 R A

(4) JAshZ Ak as TAE 55 J5 R S50

(5) M5 R AE Bl 55 A VRO 2 1 K

60 | —=—i=5cm "

—e— /=10 cm

h=15 cm E/

= —0—h=5cm " . 0,=1.41 ml/min
24O ——i=t0em A, 0,~2.56 m/min
1 h=15 cm -
= /
b
B

N
A

40 60 120 140 16

%Ei’;gz i 75‘11;0(‘@)
E 11 T EEE TSIt rhLk
Fig.11 Spray cooling curves at different heights
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