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Fig. 1 Humidified air enthalpy-humidity
diagram of the drying process \
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Fig. 2 Flow chart of the system
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Fig. 3 Chart showing the energy and mass

balance of the evaporator
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Fig. 5 Influence of the working temperature of
the generator on various performance indexes
1 80 °C 63°C
Tab. 1 Parameters under various operating conditions when
the evaporation temperature and the working temperature
of the generator are 80°C and 63°C respectively
e w kg /kPa
80 45 - 1 21.32
80 16.18 - 0.904 7.66
B4 AAEIFBIEAERTRIGY A 63 - 60.97 1.47 2.218
Fig. 4 Influence of the working temperature of 80 _ st 157 7.66
the generator on various loads and strengths 115 60,97 4.86 23.55
125 - 59.6 4.97 38.56
114.1 - 59.04 6.54 27.09
63 - 60.97 6.33 2.218
120 - - 0.081 -
2 120 - - 0.081 198.5

" : 70 g/m’
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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) .
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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



