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Fig. 1 Schematic drawing of the test device
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packing structure
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) Tab. 1 Relevant parameters of the test
: /mm 50 x2
: /mm 1730
/mm 25 x1.5
o /mm 1 800
/K 283
0 -40 kV I mA /K 331
° /m® «h! 5.0
1.2 /m® «h! 0.1-0.5
/kV 0-40
/Hz 0-3
5.0 m’/h (
) 5 0.1.0.2, 2
0.3.0.4 0.5 m’/h
o 2.1
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Tab. 2 Partial data sheet of the test
f=1Hz f=2Hz f=3 Hz
U/kV ", 1K ", I K Ap / Pa " 1K ", 1K Ap /Pa ", /K ", 1K Ap /Pa
0 317.49 283.42 124.4 317.28 283.35 487.8 317.23 283.40 1324.7
10 316. 81 283.45 130.3 316.63 283.43 490.2 316.50 283.56 1345.9
20 316.65 283.54 126.7 316.51 283.45 500.3 316.24 283.61 1320.5
30 316.54 283.56 131.2 315.80 283.54 489.7 315.71 283.70 1324.5
40 316.34 283.68 127.6 315.47 283.73 490.2 315.23 283.87 1345.6
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Fig. 3 Chart showing the relationship between the
heat transfer o« and voltage U under the combined

action of the EHD and pulsation flow
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Fig.4 Chart showing the relationship between the
drag coefficient Aand Reynolds number Re
inside the heat exchange tubes .
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recuperation exhaust steam recuperation combined recuperation thermal performance

EHD/ = Experimental Study of the Heat Transfer
and Resistance Characteristics of an EHD ( Electrohydrodynamics) /Pulsating Flow Hybrid Enhanced Heat
Transfer-based Heat Exchanger YANG Xia LIU Feng-iang XIONG Hui YANG Qing ( College of Elec—
tromechanical Engineering Wuhan Engineering University Wuhan China Post Code: 430073) //Journal of Engi—

neering for Thermal Energy & Power. — 2014 29(3) . —-256 -261

With water serving as the working medium experimentally studied was the influence of the electric field and pulsa-
ting flow on the heat transfer and resistance characteristics of a single tube heat exchanger. During the test the volt—
age value is set at 0 —40 kV the frequency of the pulsating flow at f =1 2 and 3 Hz and its amplitude A =ii the
time — averaged flow rate inside the tube under the condition of the pulsating flow q =0.1 —0.5 m’/h. The test re—
sults show that under the single action of the pulsating flow in the tube path and an identical flow rate and with an
increase of f the heat transfer coefficient a has no conspicuous change 1i. e. the single action of the pulsating flow
plays an inconspicuous role in enhancing the heat transfer inside the round tube. The single action of EHD can re—
markably enhance the heat transfer. When the voltage is relatively small a grows slowly and when the voltage U >
30 kV o grows relatively quick but with a continuing increase of the voltage o tends to become slow and smooth
and can maximally increase by 0. 12 times. Both the pulsating flow and EHD can play a certain combination role. f
has a relatively big influence on o under the condition of the electric field being intensified especially when U >30
kV the bigger f is the greater o in the tube path will be. The corresponding o can increase by about 0. 25 times.

Under the combination action of EHD and the pulsating flow with an increase of Re the resistance coefficient in the
tube path N\ will gradually decline and in case of an identical Re \ enhanced by the pulsating flow will be conspicu-
ously higher than that without the pulsating flow. Under the condition that both Re and the frequency are identical

whether or not the voltage increases has no influence on \ 1i. e. the resistance loss mainly comes from the action of
the pulsating flow while the electric field has a relatively small influence on \. Key words: EHD ( electrohydrody—

namics) pulsating flow hybrid enhancement convection-based heat exchange

Co, = Study of the Boiling Heat Exchange Characteristics of a Low
Temperature CO, flow inside a Micro-channel ZHANG Liang LIU Jian-hua DING Yang ( Refrigeration
Technology Research Institute Shanghai University of Science and Technology Shanghai China Post Code:
200093) YE Fang-ping ( Zhejiang Xinjin Air Conditioning Equipment Co. Ltd. Longquan China Post Code:

323700) //Journal of Engineering for Thermal Energy & Power. — 2014 29(3) . -262 -266



