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Heat-supply Network Cooling-supply

Network and Substation
Simulation Calculation of Local Resistance
Coefficient of Confluence Tee
with Larger Pipe Diameter
CHEN Youqgian CUI Xuyang YANG Di
LEI Wanning HUANG Tao BAI Chao
GAO Lin YANG Junhong

Abstract:  The Fluent software is used to ana—
lyze the effects of Reynolds number of main pipe split
ratio ( mass flow ratio of side branch pipe to main
pipe)
side branch pipe to main pipe) intersection angle ( an—

pipe diameter ratio ( internal diameter ratio of

gle between side branch pipe and straight branch pipe)

on local resistance coefficient of confluence tee and flu—
id velocity field in the tee. The research objects are the
local resistance coefficient ( called resistance coeffi—
cient 1) between the side branch pipe and the main
pipe of DN 400 mm and above equal diameter and re—
ducing tee and the local resistance coefficient ( called
resistance coefficient 2) between the straight branch
pipe and the main pipe. The variation range of Reyn—
olds number of main pipe is 2 x 10° to 10°( the water
velocity range of corresponding main pipe is 0.5 to 2.5
m/s) the variation range of split ratio is 0.2 to 1.0

the variation range of pipe diameter ratio is 0. 38 to
1.00 and the variation range of intersection angle is
30° to 90°. The influence of Reynolds number of main
pipe: when the split ratio is constant and the Reynolds
number of main pipe is greater than 4 x 10° the resist—
ance coefficients 1 and 2 basically do not change with
the increase of Reynolds number of main pipe that is

the local resistance coefficient enters the resistance
square area. When the Reynolds number of main pipe
is constant the larger the split ratio is the larger the
resistance coefficients 1 and 2 are. When the split ratio
is relatively large especially when the split ratio is
1.0 a low-speed reflux area of large range appears in
the upper part of the main pipe and an obvious velocity
gradient appears in the main pipe. The influence of
pipe diameter ratio: when the split ratio is constant the
resistance coefficients 1 and 2 decrease with the in-
crease of pipe diameter ratio. The larger the pipe di-
ameter ratio is the smaller the decrease in the resist—

ance coefficients 1 and 2 is. When the pipe diameter
ratio is greater than 0.8 the influence on the two is no
longer significant. The smaller the split ratio is the
smaller the influence of the pipe diameter ratio is.
When the pipe diameter ratio is 0. 38 the water veloci—
ty in the oblique branch pipe is relatively high and the
water velocity distribution in the tee is very uneven.
The larger the diameter ratio the more uniform the pipe
diameters of the straight branch the oblique branch
and the main pipe and the more uniform the velocity
distribution and the low-speed return area at the upper
part of main pipe has also been reduced.. The influ—
ence of intersection angle: when the split ratio is con—
stant the resistance coefficients 1 and 2 increase with
the increase of intersection angle. With the increase of
the intersection angle the low—=speed reflux area in the
upper part of the main pipe increases and a significant
speed gradient appears.

Key words: confluence tee; local resistance
coefficient; velocity field; numerical simulation

Building Heating Air Conditioning
Ventilation and Thermal Environment
Effect of Fin Arrangement on Melting
of Phase Change Material
in Rectangular Cavity
CHENG Suya CHEN Baoming

GUO Mengxue ZHANG Yanyong LI Jiayang

Abstract:
paraffin ( divided into a rectangular cavity without fins

The rectangular cavity filled with

and a rectangular cavity with fins) was used as the re—
search object to establish a mathematical model. The
finite element software COMSOL Multiphysics was used
to simulate the melting behavior of paraffin in the rec—
tangular cavity and the influence of different fin ar—
rangements on the melting behavior of paraffin was ana—
lyzed so as to screen the fin arrangement that help en—
hance the paraffin melting. The right wall of the rec—
tangular cavity is the heating surface and the other
three walls are adiabatic surfaces. The fins of the rec—
tangular cavity with fins are arranged inside the heating
surface. On the premise that the number of fins ( 3
fins) and the same interval the total length of fins in
the rectangular cavity remains unchanged and four fin
arrangement modes are set. Arrangement mode 1: The
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length of each fin is 32 mm. Arrangement 2 mode: The
lengths of the bottom-up fins are 41 32 and 23 mm re—
spectively. Arrangement 3 mode: The lengths of the
bottom-up fins are 23 32 and 41 mm respectively. Ar—
rangement 4 mode: The lengths of the bottom-up fins
are 29 38 and 29 mm respectively. For the rectangu—
lar cavity without fins under the action of natural con—
vection heat transfer the paraffin in the upper right
corner melts first then the melted part diffuses to the
center of the rectangular cavity until the paraffin in the
lower left corner of the rectangular cavity completely
melts. Adding fins in rectangular cavity can improve
the melting uniformity of paraffin and shorten the melt—
ing time of paraffin in rectangular cavity. The arrange—
ment mode 2 has the best effect on improving the melt—
ing uniformity of paraffin in the rectangular cavity and
the time of complete melting of paraffin is the shortest.
Under the same heating time the liquid phase area rati—
o ( ratio of liquid phase paraffin area to rectangle area)
of paraffin in the rectangular cavity with fins is signifi—
cantly higher than that in the rectangular cavity without
fins. The heating time of paraffin in the rectangular
cavity without fins is 3 522 s and the heating times of
paraffin in rectangular cavity with fins arranged in 1 to
4 are 1 874 1 674 2 082 and 1 910 s respectively.
The effect of the other three fin arrangement modes on
the enhancement of paraffin melting in the rectangular
cavity is evaluated with the equaldength fin arrange—
ment mode 1 as the reference. Fin arrangement 2 has
obvious enhancement effect on paraffin melting in rec—
tangular cavity and the enhancement effect is concen—
trated in the middle and later stage of melting process.
Arrangement modes 3 and 4 play the opposite role.

Key words: rectangular cavity, paraffin phase
change heat storage; equaldength fin; non-equal fin;
melting

Investigation on Rural Air-source

Heat Pump Users in Hebei Province
MA Kunru LI Xuefeng LI Siqi

Abstract:  For the pilot users ( total of 412
households) of coal-to-electricity conversion in Shiji-
azhuang and Baoding rural areas ( newly added air-
source heat pump hot water units to prepare hot water
using original indoor radiators and pipes of rural users
to realize heating) the thermal habits modification
effects and user satisfaction of rural users after the
coal-to-electricity conversion were investigated and the
economic and environmental protection analysis of coal—
to-electricity conversion was carried out. For the ther—

mal habits: because the air source heat pump can be
started and stopped flexibly by the user according to
the comfort requirements whether there is anyone in
the home the number of users using 24 h a day heating
is declined. Most of the users who do not use auxiliary
heating methods are relatively rich in economic condi-
tions. When configuring air-source heat pumps they
have the economic ability to choose units with relatively
high heating power and their ability to cope with severe
cold periods is relatively strong. Among the users who
use auxiliary heating the household conditions of users
who use bulk coal and fuel wood are the least desira—
ble. For the modification effect and satisfaction de—
gree: the indoor temperature is 13 to 16 °C before the
coal-o-electricity conversion and the indoor tempera—
ture reaches 17 to 20 °C after the coal-to-electricity
conversion the indoor comfort is significantly im-
proved. During the heating period 11 households re—
ported air source heat pumps for repair accounting for
only 2. 67% of the total users. 71. 1% of users are
very satisfied with the heating effect and 22. 1% are
satisfied with it. The main reason for unsatisfactory
heating effect is that it is difficult to achieve balance
between heating effect and heating electricity bill. For
economy and environmental protection: not only the
purchase cost of airsource heat pump is favorable to
rural users but also the heating cost is greatly reduced
on the basis of effectively improving the heating effect.
The emission reduction effect of coal-to-electricity con—
version is very obvious if considering the centralized
and efficient flue gas treatment in power plant the e—
mission reduction effect is more remarkable.

Key words:
heat pump; coal-to-€lectricity conversion

Renewable Energy
Distributed Energy Source and
Combined Cooling Heating
and Power
Performance Comparison of MCCHP
System and Influence of Load
Variation under Winter and
Summer Conditions
QU Ying WEI Fan WANG Xiaoming

Abstract:
istics of the MCCHP system a system based on gas

rural clean heating; air-source

Aiming at the performance character—

combustion engine and a dual-effect lithium bromide
absorption heat pump was built and the system model
was established. Through mathematical simulation the
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