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Abstract. The energy released by cavitation is a new method to make full use of energy. Based
on this, a new type of cavitation heat generator for heating water is designed. A conical core is used
instead of the traditional throttling element to build a set. Closed circulation system device, the
performance of the cavitation heat generator when the cone core with different cone angles was
tested in the test. The temperature difference and pressure difference before and after the three
groups of liquid medium flow through the cavitation heat generator were measured experimentally.
The results show that the cavitation heat generator with a 30-degree tapered core has the best
performance and improves the heating efficiency of the feed water, which has a great reference
value for the further study of cavitation heat transfer.

Annomayus. DHEPrusi, BbIAENAEMAas KaBUTALUEH, SBISETCS HOBBIM METOIOM JJISl ITOJIHOTO
UCMONb30BaHus d3Hepruu. Mcxoas w3 3TOro, paspaboTaH HOBBIH THI KaBUTAIMOHHOTO
TeIloreHeparopa Jis HarpeBa Bonabl. Jlisg co3maHuss Habopa BMECTO  TPaJUI[MOHHOTO
JPOCCENMPYIOIIEr0 3JEMEHTAa HCHOJIb3YeTCS KOHUYECKOE sIpO. YCTPOMCTBO  3aKPBITOTO
LHUPKYJIALIMOHHOTO YCTPOMCTBA, NPOU3BOAUTEIBHOCTh KaBUTAIL[MOHHOIO TEIJIOTEHEpATOpa IpU
IIPOBEPKE KOHYCHOTO CEpACYHHMKA C PA3NMUYHBIMU yIJIAMU KOHYca B TECTE. DKCIEPUMEHTAIbHO
M3MEpEHBl PAa3HOCTh TEMIIEpAaTyp M Pa3sHOCTh AABJIEHUN 10 U MOCJE TPeX IPYI MOTOKa KHJIKOU
Cpelbl 4epe3 KaBUTAIMOHHBIN TerjoreHeparop. Pe3ynbprarhl MOKa3bIBalOT, YTO KaBUTAI[MOHHBIN
Terioreneparop ¢ 30-rpaycHbIM KOHUUECKUM CEPACYHUKOM MMEET JIYYIIyI0 IPOU3BOAUTEIBHOCTD
u yinydmaer 3((eKTUBHOCTh HarpeBa MUTATEJbHOM BOABI, KOTOpas HMMEET OOJIbIIOE OMOpHOE
3HAYEeHHE U1 JaIbHENUIIero U3y4eHus MepeHoca Teria KaBUTaluu.
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Introduction

Cavitation refers to the process of formation, development and collapse of vapor or gas voids
(cavitations) at the internal or liquid—solid interface of a liquid when the local pressure in the liquid
is reduced [1]. At present, the cavitation used is mainly divided into two categories, one is vibration
cavitation, the vibration induced by the vibration of the object in the liquid, and the liquid generates
pressure pulsation with the vibration of the object. When the low pressure of the internal pulsating
pressure of the liquid is lower than the vaporization pressure Cavitation will form. The other type is
hydrodynamic cavitation caused by throttling devices such as orifice plates and venturi tubes. Both
types of technology are researched and utilized in their respective fields in their respective fields. In
industrial applications, the additional energy consumption of the orifice plate is high, and the
cavitation intensity of the venturi tube is low. The cavitation effects of the two conventional
throttling elements cannot meet the actual needs, so effective measures need to be taken. The device
has been improved to enhance the cavitation effect.

In fact, cavitation was first discovered through its negative effects (cavitation). With the
deepening of cavitation research, its positive effects are gradually recognized and increasingly
attract the attention of researchers. According to chemical action, cavitation will degrade
wastewater [2], disinfect drinking water [3], and aggravate chemical reactions. In addition, it has
been found that heat transfer can be enhanced by its mechanical effect. Bergles et al. studied the
effect of ultrasonic vibration on heat transfer [4], and concluded that ultrasonic vibration can
enhance the heat transfer of liquid. However, these studies use acoustic vibration to enhance heat
transfer and do not involve true cavitation to enhance heat transfer. It was not until the beginning of
this century that foreign scholars really began to pay attention to the study of cavitation—enhanced
heat transfer, combined with the classical reinforcement theory [5—7]. These explorations revealed
the internal causes and mechanisms of cavitation to enhance heat transfer to a certain extent. The
generation of cavitation causes the flow pattern of the fluid to transition from a single—phase flow to
a two—phase flow, thereby destroying the macroscopic continuity of the liquid. When the liquid
flows through the area where the downstream pressure is high, the bubbles will collapse. Due to the
mass transfer between gas and liquid phases and the two—phase turbulence phenomenon in the
cavitation process, the flow characteristics are very complicated, and many scholars at home and
abroad have studied it [8]. In 2015, Zhu Jiakai team team of Zhejiang University took the lead in
setting up a set of venturi tube cryofluidation visualization experimental device in China, and
obtained a series of clear cavitation shedding process pictures and analyzed the process [9].

At present, research on the use of cavitation mechanism to enhance heat transfer has yielded
relatively mature research results in countries such as Russia and the United States. The cavitation
heat generator in this paper is different from the traditional cavitation. The conical core in the
device replaces the traditional throttling element to provide a cavitation surface for the liquid
medium, enhance the cavitation strength, and then increase the heating of the feed water. Efficiency,
more to meet the actual needs of industrialization. Among them, it can be used as a heat source, that
is, for centralized or separate heating [10]. Since the cavitation heat generator works by utilizing the
energy released by cavitation, it is a new method to make full use of energy, so There is a lot of
research space and potential value in this field.
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Material and research methods
According to the experimental study content, a test bench was built in Figure 1. The
experimental device is a closed system of circulation. A comparative assessment of the cavitation
effect with three different cone inserts was carried out. Results when using tapered inserts with
different taper angles.

10 2

9

Figure 1. Schematic diagram of the experimental system: 1 — Circulating pump; 2 — Shock valve; 3
— Water tank; 4 — Check value; 5 — Jet cavitator; 6 — Hydraulic accumulator; 7 — Temperature sensor; 8
— Pressure sensor; 9 — Sensor; 10 — Data storage computer

Figure 2. Schematic diagram of the experimental device
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Experimental results

(1) The result of the data obtained with a 30-degree conical nozzle.
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Figure 3. Temperature values before and after the cavitator
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Figure 4. Pressure values before and after the cavitator (2) The result of the data obtained with a 45-

degree conical nozzle

€6:¢€0T
9€:ce0T
6T:¢c:0T
¢ce0r

SP-T€:0T
8¢:TE:0T
TTTE0T
¥S:0€:0T
LE:0€:0T
0c¢:0¢:0T
€:0g:0T

9¥:62:0T
6¢:6¢:0T
¢l:6¢:0T7
GG:8¢:0T
8€:8¢:0T
1¢:8¢:0T
¥:82:0T

JARYRA))
0€:L¢:0T
€T:L2:0T
99:9¢:0T
6€:9¢:0T
¢¢:9¢:01
G:9¢:0T

8¥:G¢:0T
1€:6¢:0T
¥1:6¢:0T
LSY2:0T
Ov:¥2:0T
€¢veol
9:v¢:01

6v:€¢:0T
ceeeor

25
24,5

24
235

23
22,5 -

22 -
21,5

GT-€¢:01

Figure 5. Temperature values before and after the cavitator
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Pressure value after cavitator,pa

Pressure value before cavitator ,pa

Figure 6. Pressure values before and after the cavitator (3)The result of the data obtained with a 90-

degree conical nozzle
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Figure 7. Temperature values before and after the cavitator
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Figure 8. Pressure values before and after the cavitator

Conclusions
After the analysis of the obtained results, we made the following conclusions:
(1). Cavitation when testing a prototype flow body is observed with a pressure drop over the

cavitator of more than 0.3pa. Moreover, the maximum value of At = 0.67°C is at AP=0.32 pa (30 °
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conical nozzle). A further increase in the pressure drop across the cavitator reduces the effect of
cavitation.

(2). The cavitation effect for a given cavitation sample depends on the time of operation of the
cavitator. When the temperature in the circuit rises, the temperature drop decreases.

(3). Installation of a flow body with a conical inlet in the flowing part of the cavitator leads to
an increase in the pressure drop, which reduces the effect of cavitation. Moreover, the effect of
cavitation in 0.15 °C is observed at smaller cone angles (45°).
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