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Fig. 1 Schematic diagram of round plate &
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Fig.3 Geometrical model for the plate
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Fig. 2 Schematic diagram of the internal flow
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Tab. 1 Simulation results of the flow inside the plate side

4 /K t, /K v,/ mes”! q,/m* *+h! Alm? Q/W 1o /K LMTD/K R/W « (m*«K) ™'
330 300 0.003 0.06 0.320 1915 300.0 4.1 1459
330 300 0.006 0.12 0.320 3891 300.1 5.2 2 319
330 300 0.010 0.18 0.320 6 191 300.3 6.3 3 065
330 300 0.013 0.23 0.320 7 688 300.5 7.1 3397
330 300 0.020 0.36 0.320 11983 301.2 8.9 4 185
330 300 0.025 0.45 0.320 14 713 301.7 9.9 4 663
330 300 0.050 0.90 0.320 26 610 304.4 13.4 6 215
330 300 0.075 1.36 0.320 37 136 306.2 15.1 7 687
330 300 0.100 1.81 0.320 46 903 307.5 16.2 9 030
330 300 0. 150 2.71 0.320 65 430 309 17.4 11 722
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Fig. 6 Schematic diagram of the flow in the plate side
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Fig. 7 Schematic diagram of the flow in the plate side
( speed value indicated by the colors)
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Fig. 8 3D streamline diagram of the shell side
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to the pretighening force designed was obtained thus establishing a finite element model for tie—rod rotors of gas tur—
bines with the contact effect of the wheel disks being taken into account. In combination with the traditional finite el—
ement model the critical speed calculation results were compared. It has been found that the first two-erder critical
speeds of the two models are basically equivalent and both relative errors are lower than 1% . Both relative errors of
the three-order critical speeds are relatively big being 1. 66% . The improved finite element model can more truly
reflect the contact status of the wheel disks on the tie-rod rotor of a gas turbine. Key Words: contact model spring

unit tie-rod rotor joint surface rigidity critical speed

= Analysis of the Simulation of an Absorption Type Humidified
Hot Air Waste Heat Recovery System WU Yong—ping ZHENG Jiao LI Jian=in ( Energy Source and En-
vironment Engineering Research Institute Ningbo College of Science and Technology Zhejiang University Ningbo
China Post Code: 315010) CHEN Guang-ming ( Refrigeration and Cryogenics Research Institute Zhejiang Univer—
sity Hangzhou China Post Code: 310027) //Journal of Engineering for Thermal Energy & Power. —2014 29(5) .

—-498 -502

Through analyzing the typical drying thermodynamic process the authors put forward a scheme for a humidified hot
air waste heat recovery system based on the principles for dehumidification by solutions and absorption type heat
pumps. The system in question produced saturated steam at a temperature of around 120°C’ when it was jointly driv—
en by the waste heat from the exhaust gases of a typical dryer and solar energy-produced hot water partially substi—
tuting the drying heat source to realize the energy saving. Through establishing a thermodynamic model the scheme
for the system was verified with the influence of the evaporator temperature and generator temperature on various
performance indexes of the system being discussed. The calculation results show that with the lithium bromide solu—
tion being chosen as an absorbent under the condition of the evaporation temperature being 80 “C and the working
temperature of the generator being 63 °C the energy saving of the dryer at an efficiency of 33.45% can be realized
with the COP ( coefficient of performance) of the system being 0.43 among which 79% of the heat quantity serving
as the driving force comes from the humidified hot exhaust gas and the total sprinkling quantity of the absorption so—
lution is 6. 33 times of the mass of the exhaust gas. Key Words: waste heat recovery absorption type thermody—

namic model dryer

= Study of the Heat Transfer and Flow Characteristics of a Plate and
Shell Heat Exchanger LUAN Hui-bao CHEN Bin ZHENG Wei-ye ( Energy Source and Equipment Cause

Department CSIC No.711 Research Institute Shanghai China Post Code: 201108) TAO Wen-quan ( Education
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Ministry Key Laboratory on Thermoluid Sciences and Engineering College of Energy Source and Power Engineer—
ing Xi“an Jiaotong University Xi’an China Post Code: 710049) //Journal of Engineering for Thermal Energy &

Power. —2014 29(5) . -503 -508

A numerical simulation and experimental study were performed of the heat transfer and heat exchange characteristics
of a round plate and shell heat exchanger. By using the software Solidworks a full scale real-entity model for a single
flow passage was established during the numerical simulation without any simplification dividing the grid by emplo—
ying the software ICEM and seeking solutions by adopting the software Fluent. In addition the simulation results
were verified through a pilot-scale water-water heat transfer test. The prototype machine for the test used the plates
fully identical to the geometrical structure during the numerical simulation with the number of the plates being 122.

Through a comparison it has been found that when the Reynolds number is in a range from 200 to 7 000 the error
between the numerical simulation results and the test ones is within 15% . The simulation results can be used as an
underlying basis for type selection and optimization during design of the products of the same kind in industrial ap—

plications. Key Words: plate heat exchanger numerical simulation heat exchange test Fluent

= Numerical Simulation of the Convection-based Heat Exchange
Characteristics Outside Spirally Grooved Tube Bundles WANG Ying-hui SUN Ning ( College of Ener—
gy Source and Power Engineering Jiangsu University Zhenjiang China Post Code: 212013) GUI Ke-ting ( College
of Energy Source and Environment Southeast University Nanjing China Post Code: 210096) //Journal of Engi-

neering for Thermal Energy & Power. —2014 29(5). -509 -514

In the light of the problem of the flow and heat transfer outside the spirally grooved tube bundles in an indine ar—
rangement swept across by flue gases by using the CFD technology and through changing the structural parameters
such as the lateral and longitudinal spacing pitch and groove depth of the spirally grooved tube bundles in an in-
line arrangement etc. the influence of the multiple geometrical parameters on the heat transfer characteristics of the
flow outside the spirally grooved tubes was analyzed with the theoretical cause of the heat transfer enhancement and
rational structural parameters being determined. It has been found that the heat transfer characteristic number Nu
outside spirally grooved tubes is 7% to 20.6% greater than that outside bare tubes. With an increase of the lateral
spacing the heat transfer characteristic number Nu outside tubes will decrease and the flow resistance of flue gases
will decrease accordingly. An increase of the longitudinal spacing will make both the heat transfer characteristic
number outside tubes and the flow resistance of flue gases increase. To increase the pitch and decrease the groove

depth can both enhance the heat exchange however the flow resistance of flue gases will also increase. With all the



