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Tab. 1 Table of the operating conditions under the test
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Fig. 1 Schematic diagram of the test system
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Fig. 3 Heat exchange coefficient vs.

dryness at various evaporation temperatures
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Fig. 4 Heat exchange coefficient vs.

dryness at various mass flow rates

5 d=1.5 mm, m =300 kg/
m’s-. q=7.5 30 kW/m’
6 T=-10C. m =400
kg/m’s- q =30 kW/m’
3
CO,

h = Sh,, + Fh, (8)

BS  RE GRS B R RO TR R A
Fig. 5 Heat exchange coefficient vs.

dryness at various heat flux densities
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Fig. 6 Heat exchange coefficient vs.

dryness at various tube diameters
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Tab. 2 Statistics of the heat exchange coefficients predicted

A ME
66.8 27.4
79.8 21.8
18.4 59.9

. o LA —30% (%) ME - (%)
W7 RESaA iR B A R ATRE
5 g ix
Fig. 7 Comparison between the heat exchange 4

coefficient prediction value and the test one

at various saturation temperatures Cco
2



266 °

2014

B 10 FEEERR A RIS 5B AR
Fig. 10 Comparison between the heat exchange
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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
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With CO, serving as the refrigeration agent experimentally studied were the boiling heat exchange characteristics of
a low temperature fluid inside a micro-channel having an inner diameter of 0. 6 mm and 1.5 mm respectively and
quantitatively analyzed was the influence of various parameters under various operating conditions on the heat ex—
change coefficient when the low temperature fluid flows through the pipeline under the test condition. The research
results show that the model proposed in the literature ’ has a relatively high prediction precision. When the error
was controlled in a range of 30% the theoretical prediction precision ratio ( ratio of the test data and those obtained
from the model) of the heat exchange coefficient before the dry-out takes place can be up to 79.8% and the aver—
age deviation can be up to 21.8% while after the dry-eut has taken place the theoretical prediction precision ratio
of the heat exchange coefficient can be up to 18.4% and the average deviation can be up to 59.9% . Key words:

carbon dioxide heat exchange coefficient dry-eut boiling heat exchange of a flow

600 MW = Development of the Design of a 600 MW Low
Mass Flow Speed Supercritical Pulverized Coal-fired Boiler With a Vertical Tube Coil ZHANG
Man ZHANG Hai LU JunH4u WU Yu=in ZHANG Da-ong ( Education Ministry Key Laboratory on Thermal Sci-—

ence and Power Engineering Department of Thermal Energy Engineering Tsinghua University Beijing China Post

Code: 100084) //Journal of Engineering for Thermal Energy & Power. — 2014 29(3) . -267 —273

Analyzed were commonly seen specific features of several water wall arrangement modes of supercritical pulverized
coalfired boilers tangentially and wall opposed combustion modes and principles for choosing the key parameters of
a vertical tube coil water wall and designed and developed was a low mass flow speed vertical tube coil 600 MW su-—
percritical pulverized coalired boiler. Under the full load operating condition the design mass flow speed of the wa—
ter wall was 940 kg/m’s. The version under discussion adopted the low mass flow speed vertical tube technology de—
veloped by the Siemens Company. In combination with such merits as simple in the structure of vertical water walls
and the self-compensated characteristics of the working medium at a low mass flow speed the throttle orifice was re—
moved thus avoiding the complex structure of both water walls and lower headers and at the same time eliminating
the safety hazard as the tube walls have exceeded the allowable temperature created by any clogging in the structure
of the throttle orifice during operation. An intermediate mixing header was provided between the upper and lower
water wall in the furnace to mix with the working medium coming from the lower part of the furnace and minimizing
the temperature deviation at the working medium side caused by non-uniform heat absorption and difference in the
structure of the furnace. Finally the authors described the structure of the boiler under discussion and predicted its

performance. Key words: 600 MW supercritical low mass flow speed vertical tube coil design
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