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Fig. 1 Schematic drawing of a horizontal

tube film falling test system
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Tab. 1 Scope of the parameters of the liquids tested

TIC 1%
) 24.7—29.8 —
® 35—37 1.2%
® 38—41 1.17%
@ 43—46 1.65%
® 50—52 1.5%

2

Tab. 2 Thermophysical parameters of the liquids tested

p/ / ol
TI%C " Ca
kg'm’3 Pa-s Nem ™!
@ 25 997.4 8.935x10°* 7.207x107% 5.978 x10"
® 36 1176 1.308 x107%  7.856 x10°%2 1.990 x 10"
@ 40 1266 1.964 x107%  8.379 x107% 5.106 x10°
@ 45 1381 4.450x10°% 9.082x1072 2.692 x10®
® 50 1487 1.180x10°%2 9.705x10°% 7.155 x10°
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Fig. 2 Modes for 50% calcium chloride solution

between horizontal tubes
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Tab. 3 Correlation of the transformation in flow patterns( %)

3 4 5
d Re=0.9128Ga"°  4.046  25.94
c Re=1.1300Ga*%  4.255 18.83
b Re=0.1610G4">"  6.158  21.61
a Re =0.0004Ga*>"  7.230  16.43
a Re =0.0020Ga"*2  5.199 15.11
b Re=0.0531Ga"»?  4.038  27.90
c Re=1.1050Ga*%  6.326  18.50
d Re =0.7507Ga"**  2.858  27.96

a Re =0.0007Ga"*" 8.009 16.71 15.20 15.47
b Re =0.0779Ga" % 9.478 26.09 16.29 13.89
c Re=1.1112Ga" % 5.793 18.46  6.690 22.62

d Re =0.7524Ga" 7% 3.230  25.09 9.580 7.420

a. - — b - - ¢ - -
d . — - a . — - b - - c . —
- d. - — a = b. -
c. o - d - o

3

Ga

o

5<Re<772 7.155 x10° < Ga <8.777 x 10",

| m 1.Re=0.0007 Ga®4°17
o 2.Re=0.0779Ga%3208
[ 4 3.Re=1.1112Ga*** ) }_—.ﬁ/’_%}&

# 4.Re=0.7524Ga’ 28> w*

e

LI S

0.00E 2.00E 4.,00E 6.00E  8.00E
+ +010 +010 +010 +

BAEAF B £ Ga

Fig. 3 Correlation of the transformation in flow

patterns when the hysteresis is neglected
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rotation speed of the turbine will drop after it has driven the generator to run together. At a given temperature of the
heat source the rotation speed and relative inner efficiency of the steam turbine will both assume a continuously as—
cending tendency with a rise of the evaporation pressure and at the same time the rotating speed of the steam tur—
bine will go up and its relative inner thermal efficiency will rise with an increase of the temperature of the heat
source. At various temperatures of the heat source the output power and thermal efficiency of the system will all
continuously increase with an increase of the evaporation pressure of the working medium the maximal output power
will reach 1.12 kW and the thermal efficiency will hit 4.92% . To increase the temperature of the heat source can
increase the superheated degree of the working medium admitted by the steam turbine to enhance the output power
of the system but have no big influence on the thermal efficiency of the system. Key words: low temperature waste

heat steam ORC steam turbine thermal performance testing

= Analysis of the Performance of a High Temperature Heat Pump in a
Two-stage Cycle LIU Zhao-yun WANG Huaixin GUO Dong-qi( College of Mechanical Engineering
Tianjin University Tianjin China Post Code: 300072) //Journal of Engineering for Thermal Energy & Power.

~2013 28(5). -471 ~476

When the condensing temperature is in a range from 70 °C to 130 “C and the temperature rise of the cycle from 40
C to 65 C with HFC245fa serving as the working medium investigated was the circulation performance of a medi—
um and high temperature heat pump under four modes of a two-stage cycle namely incomplete and complete inter—
cooling in a single—and two-stage throttle. It has been found that under the foregoing four modes of the two-stage cy—
cle the COPs are all obviously higher than that of a single stage cycle among them the incomplete intercooling
mode in a two-stage throttle can result in a maximal increment in COP reaching 12.04% -33.25% . The COP in-
crement will monotonically go up with an increase of the circulation temperature rise and first decrease and then in—
crease with an increase of the condensate temperature. The two-stage circulation mode can also contribute to lower—
ing the exhaust gas temperature of the compressor and when a wet fluid serves as the working medium such an ef—
fectiveness will be especially remarkable. When the performance benefit and systematic cost are taken into account
in a comprehensive way to introduce the two-stage circulation mode into medium and high temperature heat pumps

is feasible. Key words: medium and high temperature heat pump two-stage cycle COP exhaust gas temperature

= Experimental Study of the Transition of Flow Patterns Between Hori—

zontal Falling Film Tubes SUN Wen—gian XU Zhen LU Yuan et al( Chinese Academy of Sciences Key
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Laboratory on Advanced Energy and Power Chinese Academy of Sciences Research Center for Energy Source and
Power Engineering Thermophysics Research Institute Beijing China Post Code: 100190) //Journal of Engineering

for Thermal Energy & Power. —2013 28(5) . —477 ~481

To accurately predict the flow patterns between the liquid tubes will be the precondition for determining the heat and
mass transfer performance by using the absorbers and evaporators involved in the horizontal tube falling film technol-
ogy. As a result the authors set up a horizontal tube falling film test rig and experimentally studied the transition
process of the flow patterns between the fluid tubes under different Re numbers with water and calcium chloride so—
lution at four different concentrations serving as the testing fluid. The least variance method was used to perform a
fitting of the test data to obtain the transition relationship between flow patterns when the flow rate becomes smaller
and bigger and the direction change of the flow rate is neglected. The research results show that the lagging behind
phenomena exist in each flow pattern transition processes of the fluid and the transition of the flow patterns of calci—
um chloride solution corresponding to various Re numbers will decrease with an increase of the solution concentra—
tion. When the absorbent mass flow rate is kept unchanged a transition of the flow patterns in the reverse direction
may take place with the absorption process. Key words: horizontal tube falling film calcium chloride solution tran—

sition of flow pattern

= Study of the Mechanism Governing the Intensified Heat and
Mass Transfer in a Gas-solid Two-phase Impingement Flow DU Min( College of Energy Source and
Power Jiangsu University Zhenjiang China Post Code: 212013) ZHOU Bin( Space Science and Technology Re—
search Institute Southeast University Nanjing China Post Code: 210096) //Journal of Engineering for Thermal En—

ergy & Power. —2013 28(5) . —-482 ~486

A gas-solid two-phase impingement flow is regarded as one of effective means to intensify the heat and mass transfer
process between the gas and solid phase. On a self-designed impingement flow test rig with the solid particle drying
test serving as the test means the mechanism governing the intensified heat and mass transfer process by an im—
pingement flow was studied on the basis of the temperature variation law inside the impingement flow and the law
governing the influence of the material adding mode and spacing between the nozzles on the heat and mass transfer
process was also analyzed. The results show that the highly turbulent impingement zone has an obvious intensifica—
tion role on the heat and mass transfer process and the penetration and oscillation movement of the particles in the

impingement flow into the reverse gas flow plays a role to further intensify the heat and mass transfer process in the



