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Abstract. In recent years, with the increasing severity of energy problems, more and more
energy—saving technologies and enhanced heat transfer methods have been valued. Pulsating flow
enhanced heat transfer technology as a branch of enhanced heat transfer, has a wider application
background in industrial production and living areas.

In the research process of this paper, an experimental platform is built according
to the requirements of pulsating enhanced heat exchange and dual-circuit cooling. Through
the experimental research on the double-loop air cooling of the fluid in the tube with pulsation,
the influence of wvarious parameters and pulsating characteristics of the pulsating fluid
on the enhanced heat transfer is analyzed; the temperature of the inlet and outlet of the device under
normal conditions and the flow of the fluid under the condition of pulse are measured through
a temperature sensor. The outlet temperature was compared with the analysis, and the measurement
data was calculated and analyzed.

Experimental results show that the pulsation of the fluid has a significant effect on the heat
transfer effect, and the effect of the flow rate on the pulsation enhanced heat transfer is significant.
When the flow rate is small, the phenomenon that the fluid does not generate pulsation or pulsation
is relatively weak, which cannot cause strong disturbance of the fluid in the heat exchange section,
so that the heat exchange cannot be enhanced, and even the heat exchange is weakened; as the flow
rate gradually increases, the heat transfer coefficient is enhanced.

Annomayusn. B mocnemHue Toabpl C POCTOM CEPhE3HOCTH JHEPIeTHUECKUX MpoOieM ObLI0
OIICHEHO MHOTO JHEProcOEeperarmux TEXHOJOTMA ¥  YCOBEPIICHCTBOBAHHBIX  METOIOB
Teronepenadd. TexXHONorus Temaomepesaud C MYJIbCUPYIOUIUM TIOTOKOM KaK OTpacib
MOBBIIICHHOW — TEIUIONepefadyl HMMeeT Oojiee IIUPOKOE TPUMEHEHHE B  IPOMBIIUICHHOM
HpOI/ISBO)ICTBe W XXKUJIBIX ITOMCIICHUSIX.
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B mponecce wuccinenoBanuss B paboTe IOCTpOEHA OSKCIEpUMEHTalbHas —Iiardopma
B COOTBETCTBMM C  TpPeOOBAaHUSAMH  MYIbCHUPYIOIIETO  PAaCIIUPEHHOTO  TEINIOOOMEHAa U
JIBYXKOHTYPHOTO  OXJaxJeHUs. IIpoaHanu3upoBaHO BIMSHUE pa3IMYHBIX [apaMETpPoOB U
MYJIbCUPYIOIIUX XapaKTEPUCTUK IYIbCUPYIOLIEH MHJIKOCTU Ha YCHJICHHBIM TEIUIOOOMEH IyTeM
HKCIIEPUMEHTAIBHOTO MCCIIEOBAHUS OXJIAXKAECHUS BO3AyXa B TpyOe C IMyJIbCUPOBAaHMEM JIBOMHOIO
KOHTYpa; TeMIIepaTypa BX0a U BbIXOAA YCTPONCTBA B HOPMAJIbHBIX YCJIOBUSAX U MOTOK JKUIKOCTHU B
YCIIOBUSIX MMIIYJIbCa H3MEpAIOTCA 4Yepe3 TeMIeparypHblil aatuuk. Temmeparypa Ha BbIXOXE
CpaBHUBAJIACh C AHAJIN30M, U JJaHHbIE U3MEPEHUIN ObUIM PACCUMTAHBI U IPOAHATIN3UPOBAHBI.

OKCIIEpUMEHTAJIBHBIE PE3YJbTaTbl IIOKA3BIBAIOT, YTO IYJIbCALUSA JKUIAKOCTU OKa3bIBAaCT
3HAUUTENILHOE BIMSHUE Ha 3(PEKT TEruonepead, U BIUsSHIE CKOPOCTH MOTOKA HA YIYYIICHHYIO
TEeIUIoNepeauy IpH MyJIbCAlUU SBISETCS 3HAYUTEIbHBIM. Korna ckopocTh 10TOKa Mana, JKUIKOCTh
HE TeHepupyeT MyNbCallMU WIN MYJIbCAUN OTHOCUTENIBHO calble, YTO HE MOXKET BbI3BATh CHJIBHOE
BO3MYIIIEHUE JKUIKOCTH B CEKIMM TEIUIOOOMEHA, TaK YTO TEIJIOOOMEH HEe MOXKET ObIThb YCUJIEH, U
Jake TeII000MEH 0clabiIeH; 10 Mepe YBEITUUEHHUSI CKOPOCTH OTOKA KO (UIIEHT TeTIonepeaadn
IIOCTETIEHHO YBEINYHUBAETCS.

Keywords: diesel generators, pulsation, double-loop, enhanced heat transfer.

Knrouesvie cnosa:  nusenb-reHeparopbl, IylbCallds, JBOMHOM  IUKJ, IOBBILICHHAs
Terionepeaaya.

Introduction

During the operation of an automobile engine, due to changes in the ambient temperature, the
combined effects of the use of a maintenance kit, operation, and load, as well as the limitations of
the cooling water pump that can only operate with the operation of the engine, it is easy to cause the
engine to warm up slowly, Blue smoke, overheating, etc. In the transportation process, automobile
engines frequently mutate from heavy load to idling. At this time, the cooling system of the
traditional engine is limited by the crankshaft drive, the speed is low, and it does not dissipate heat,
which can easily lead to overheating of the engine [1-4].

In order to solve the above problems, In view of the widespread preheating of domestic truck
engines, the serious environmental pollution caused by exhaust emissions, and the overheating
problems that occur during low-speed and high-load conditions, the article changes the traditional
single-circuit cooling system of the engine to a Double-loop cooling system for cylinder heads and
cylinders. The temperature was separately controlled, and the cooling system’s drive and control
methods were improved and explored [5].

Material and research methods

Through the experimental research on the double-loop air cooling of the fluid in the tube with
pulsation, the influence of various parameters and pulsating characteristics of the pulsating fluid on
the enhanced heat transfer is analyzed; the temperature of the inlet and outlet of the device under
normal conditions and the flow of the fluid under the condition of pulse are measured through a
temperature sensor [6-8]. The outlet temperature was compared with the analysis, and the
measurement data was calculated and analyzed. The following Figure 1 shows the structure of the
entire device [9-12].
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Figure 1. Structure of Double-loop air cooling of diesel electric-power generator with the pulse
regimen.

Results and discussion
Figure 2 is the comparison curve of the outlet temperature of the engine water jacket under
normal operating conditions and with a pulse mechanism.
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Figure 2. The outlet tmeperature of engine water jacket.

Figure 3 is the comparison curve of the inlet temperature of the engine water jacket under
normal operating conditions and with a pulse mechanism.
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Figure 3. The outlet tmeperature of exhaust gas heat exchanger.

Figure 4 is the comparison curve of the outlet temperature of the exhaust gas heat exchanger

under normal operating conditions and with a pulse mechanism.
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Figure 4. The inlet tmeperature of exhaust gas heat exchanger.

Figure 5 is the comparison curve of the inlet temperature of the exhaust gas heat exchanger

under normal operating conditions and with a pulse mechanism.
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Figure 5. The inlet tmeperature of exhaust gas heat exchanger.

Conclusions

1. When the flow rate is small, the phenomenon that the fluid does not generate pulsation or
pulsation is relatively weak, which can not cause strong disturbance of the fluid in the heat
exchange section, so that the heat exchange cannot be enhanced, and even the heat exchange is
weakened;

2. As the flow rate increases, the heat transfer coefficient increases and the heat exchange
effect becomes more pronounced. The pulsation of the fluid has a significant effect on the heat
transfer effect, and the effect of the flow rate on the pulsation enhanced heat transfer is significant.
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