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A1 AR & & B
Fig. 1 Schematic diagram of the simplified

links of a unit

B2 RIEEATH Gpy(s) #4ib &4 e A
Fig.2 Block diagram of the transfer function G( s)
when the unit is operating at a constant pressure
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B3 BHIRBATH G, (s) Wi JHFAER
Fig. 3 Block diagram of the transfer function G (s)

when the unit is operating at a sliding pressure
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Fig. 4 Block diagram of the transfer function of the
control system of the unit when the unit is operating

at a constant pressure
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Fig.5 Dynamic response characteristics when disturbed at various loads
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B 6 e e ) SR AR 69 3 A vh R A

Fig. 6 Dynamic response characteristics when the intermediate reheat time constant is changing
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Fig. 7 Block diagram of the transfer function of the i
control system of the unit when the unit is 2.3.2 A GBI E E A AL B 60 3 A v B A T

operating at a sliding pressure (10% )
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B8 RE R AT A0 3h Srf A b

Fig. 8 Dynamic response characteristics when disturbed at various loads

A9 AT RN F LA G 3 Ao A

Fig. 9 Dynamic response characteristics when the flow rate-pressure time constant is changing
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B 10 hE2—R R F T AR 63 Sk B4R

Fig. 10 Dynamic response characteristics when the powerHflow rate time constant is changing
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= Study of the Cost-effectiveness of a Mobile Type Waste Heat Utiliza—
tion System GUO Shao-peng( College of Energy Source and Environment Inner Mongolia University of Sci—
ence and Technology Baotou China Post Code: 014010) ZHAO Jun AN Qing-song GAO Wei ( Education Minis—
try Key Laboratory on Low Temperature Thermal Energy High Efficiency Utilization College of Mechanical Engi—
neering Tianjin University Tianjin China Post Code: 300072) //Journal of Engineering for Thermal Energy &

Power. —2014 29(5) . —465 —469

On the basis of a mobile type waste heat utilization test system being used as a reference performed were the cost
and income estimation of a mobile type waste heat utilization system in a scale of practical applications. Through the
two cost-effective indexes ( net present value and investment payback period) the cost-effectiveness of the above—
mentioned system was analyzed and studied. In addition in combination with the heat charging time distance from
the heat source and waste heat prices etc. factors a sensitivity analysis of the project was made. It has been found
that for the mobile type waste heat utilization project serving as the case being studied when the waste heat cost
changes the net present values of the project in the years of the system in operation corresponding to the discount
rate of 7% 10% 12% and 15% are bigger than zero. Under the condition of various waste heat costs the longest
investment payback period at four discount rates will be 13 9 11 and 15 years respectively. The foregoing cost-ef—
fective indexes indicate that the mobile type waste heat utilization project serving as the case under investigation is
feasible in terms of its cost-effectiveness. The extents of the heat charging time of the heat accumulator and the dis—
tance from the heat source influencing the cost-effectiveness of the project will be basically identical both greater
than that of the waste heat price influencing the cost-effectiveness of the project. The foregoing cost-effectiveness
study can offer reference and an underlying basis for making decisions of mobile type waste heat utilization projects.

Key Words: mobile type waste heat utilization cost-effectiveness sensitivity analysis

= Influence of the Primary Frequency Modulation of a
Supercritical Unit on the Dynamic Thermal Characteristics of Its Steam Turbine LI Fu-shang ( Shan—
dong Electric Power Research Institute Jinan China Post Code: 250000) WANG Xu-rong DAI Yi-ping ( College
of Energy Source and Power Engineering Xian Jiaotong University Xian China Post Code: 710049) ZHANG Ya-
fu ( Xian Thermodynamics Research Institute Co. Lid. Xian China Post Code: 710032) //Journal of Engineering

for Thermal Energy & Power. —2014 29(5) . —470 —-476

A mathematical model was established for supercritical units and their control systems a software for calculating the

off-design condition characteristics of the units was programmed and the law governing the influence of the primary
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frequency modulation on the dynamic thermal characteristics of the supercritical steam turbine was studied. By using
a method combining the lumped parameters with distribution parameters a dynamic mathematical model was estab-
lished for the units and the static and dynamic characteristics of the units under various operating conditions was an—
alyzed with the law governing the influence of the load disturbance and parameters of the control system under dif-
ferent operating conditions on the flow rate of the units pressure and temperature after the regulating stage and tem—
perature after the reheater being obtained. It has been found that with an increase of the load disturbance whatever
the units are in constant pressure and sliding pressure operation the percentage overshoots of various physical quan—
tities during the dynamic process are constant and changes of the temperatures in various HP IP and LP stages of
the units can be neglected. When the units are in sliding pressure operation under the condition of the temperature
at the outlet of the boiler being kept constant with an increase of the time constant in both flow rate-pressure link
and power-flow rate link any change in the temperature after the HP regulating stage is approximately 1.5 “C and
that after the reheater is about 0.2 °C. Therefore the influence of the primary frequency modulation on the dynamic
characteristics of the thermal parameters in the supercritical units under various operating conditions is very small
and will not affect the safety and stability of the units in operation. Key Words: primary frequency modulation su—

percritical unit constant pressure operation sliding pressure operation dynamic thermal characteristics

= Determination of the Axial Pretightening Force of a Distributed Type
Tie-rod Rotor ZHANG Qingdei CHEN YanHang CHENG Yi-yue ( College of Mechanical Engineering
Shanghai University of Science and Technology Shanghai China Post Code: 200093) //Journal of Engineering for

Thermal Energy & Power. —2014 29(5) . —477 —482

Studied was the method for determining the axial pretightening force of a distributed type tie—rod rotor when the con—
tact effect between the wheel disks being taken into account and analyzed was the variation law governing the maxi—
mal equivalent stress of the rotor maximal and minimal normal contact stress on the joint surfaces of the wheel disks
and the bending rigidity of the rotor under various operating conditions with the pretightening amount of the tie-rod.

It has been found that with an increase of the axial pretightening force of the rotor the rotor can transfer a growing
load and the deviation between its bending rigidity and intrinsic frequency and those of its continuum will become
smaller however the maximal equivalent siress of the rotor will remarkably increase and the strength allowance of
the material will markedly decrease. On the basis of the maximal equivalent stress of the tie-rod rotor normal stress
distribution on the contact surface the bending rigidity and the free mode frequency of the rotor obtained a proper
axial pretightening force of the rotor was determined. When the rotor sustains a shear load of 100 KN the proper

pretightening force range of the rotor will be 7/10000 to 13/10000 of the total length of the tierod rotor. Key



