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Studied was the influence of the flow path arrangement and number of branch lines in a finned tube heat exchanger
on the performance of its air-source gas engine heat-pump system. The research results show that when a reverse
cross flow path arrangement mode is adopted, the air-source gas engine heat pump will obtain the best performance,
while that adopting a positive flow path arrangement mode will result in the worst. Compared with the direct flow
path arrangement mode, the above-mentioned performance can increase by about 10% when the reverse cross flow
path arrangement mode is adopted. The foregoing performance adopting 14 branch lines for a finned tube heat ex—
changer will increase by about 7% when compared with that adopting 7 branch lines. Therefore, the design of a
finned tube heat exchange has a relatively big influence on the performance in question and a rational design of the
finned tube heat exchange can play a definite role in enhancing the performance under discussion. Key words: air—

source gas turbine heat pump, flow path arrangement, number of branch lines, system performance

ANEI4S B E AR E F I S13%%5UE 7087 = Numerical Analysis of Unsteady Pressure Fields of a High—
speed Portion Flow Division Pump in Various Impellers [1/], X ] CHAI Liping, PAN Bing-hui, DING Ya-na
( Research Center for Fluid Mechanical Engineering Technology, Jiangsu University, Zhenjiang, China, Post
Code: 212013) , SHI Haixia ( Hefei Institute of Technology, Hefei, China, Post Code: 230009) // Journal of
Engineering for Thermal Energy & Power. - 2011, 26(1). - 20 ~22

To study the pressure pulsation caused by the interference between the rotating and static portion, i. e. an impeller
and a volute in a high speed portion flow division pump by using the S-A turbulent flow equation and sliding grid
technology in software Fluent 6.3, a straight impeller and a complex one were chosen respectively. An unsteady
numerical simulation was performed at the design operating point to analyze the total pressure and static pressure
distribution chart in the middle section. It has been found that the total pressure of the complex straight impeller is
higher than that of the straight impeller but their static pressures are close. 4 monitoring points were arranged at the
circumferential locations of 0°, 90°, 180° and 270° of the inner volute wall at the outlet. A comparison of the total
pressure pulsations shows that the peak values of the complex impeller are conspicuously higher than those of the
straight one and the fluctuation amplitude between the peaks, however, is smaller than that of the straight one. Key

words: Impeller, high-speed flow division pump, unsteady pressure field, pressure pulsation

Muszynska #5750 28 56 22 K00 56 7 2 G k4 58 P AU 52 1) = Influence of Muszynska Model Empirical Coefficient
on the Stability of a Rotor System [f/],7{ ] LI Yong, DONG Hong-yun ( College of Energy Source and Mechani—
cal Engineering, Northeast University of Electric Power, Jilin, China, Post Code: 132012) // Journal of Engineer—
ing for Thermal Energy & Power. - 2011, 26(1). -23 ~26

Based on Muszynska model, derived and established was a nondinear dynamic equation for a rotor—gland seal sys—
tem under the action of a seal fluid excitation force. A numerical analysis was performed of the movement differenti—
al equation and a law governing the influence of the bifurcation characteristics of the system under discussion and
the empirical coefficient in Muszynska model on the system stability was studied. The analytic results show that the
nonlinear kinetic behavior of the rotor caused by the seal fluid excitation force features a very complicated evolution

process. During this process, the average circumferential speed ratio constant and the empirical coefficient depic—
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ting the relationship between the average circumferential speed ratio and the rotor swirling constitute the key factors
influencing the stability of the rotor system. The influence of other empirical coefficients, however, is invariably
within 5% . This result can provide a theoretical basis for lowering relevant experiment costs. Key words: rotor—

gland seal system, Muszynska model, stability, seal fluid excitation

LA P e SR HE AL 25 A RE 5236 B 57 = Experimental Study of the Humidifying Performance of a Foam
Ceramic Packing Humidifier [T/, 7 ] LIU Jian-ian, XU Zhen, XIAO Yun-han ( Key Laboratory on Advanced
Energy and Power, Engineering Thermophysics Research Institute, Chinese Academy of Sciences, Beijing, China,

Post Code: 100190) // Journal of Engineering for Thermal Energy & Power. - 2011, 26 (1). - 27 ~30

A humidifier constitutes a key component in a humid air turbine cycle and its performance has an important influ—
ence over the cycle performance. The humidifying performance of a humidifier under a pressurization condition u—
sing a new-type SiC foam ceramic packing was experimentally studied and the influence of the water/air ratio, inlet
water temperature, operating pressure and inlet air temperature on the humidifying process, analyzed. The research
results show that to increase the water/air ratio or inlet water temperature can increase accordingly the inlet and out—
let air temperature difference and moisture content difference as well as the node temperature difference of the hu-
midifier. To increase the operating pressure can increase the inlet and outlet air temperature difference and decrease
the moisture content difference. To increase the air temperature can increase the outlet water temperature but exer—
cise no big influence on the outlet air temperature and moisture content. Key words: HAT ( humid air turbine) cy-

cle, humidifier, foam ceramic packing, node temperature difference

U2 7 T 44138 S PN 7K P e P BB L H = Numerical Simulation of Water Boiling Heat Exchange Inside a
Vertical Rectangular Slim Passage [ |, 7 ] GUO Lei, ZHANG Shu-sheng, CHENG Lin ( Research Center for
Thermal Sciences and Engineering, Shandong University, Jinan, China, Post Code: 250061) //Journal of Engi—
neering for Thermal Energy & Power. - 2011, 26(1). -31~35

Studied was the boiling heat exchange inside a vertical rectangular slim passage of 1 and 0.1 mm width. Through
the adoption of a numerical simulation method, the bubble formation, growth and separation process were investiga—
ted. The influence of the phase interface movement and change on the pressure difference inside the system and av—
erage surface heat exchange coefficient was obtained by using a geometrical reconstruction and interface tracing
method. During the calculation, the actions of gravity, surface tension and wall surface adhesion were taken into
account. It has been found that the difference in the width of the passage produces a very big influence on the bub-
ble growth mode and morphology and thereby leads to a change in the critical heat flux density. The action of the
surface tension is far bigger than that of the gravity in the boiling heat exchange process inside the slim passage.
With a decrease of the passage size, the boiling heat exchange coefficient will increase conspicuously, proving that
the slim passage plays a role of intensifying the heat exchange. As idealization assumptions were made in the nu-
merical calculation, they may result in a boiling heat exchange coefficient obtained by the numerical simulation cal-
culation mostly higher than the test one currently available for boiling heat exchange inside a slim passage. Key

words: slim passage, boiling heat exchange, numerical simulation, intensified heat exchange



