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Fig. 1 Schematic drawing of the structure of a TRT
single U-shaped embedded tube heat exchanger
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Tab. 1 Geometric parameters of the single U-shaped
( embedded tube heat exchanger
) Lpipr /m LS()“ /m Dl\ /mm Dp /mm 8/mm S/mm
2 95.0 100.0 130.0 32.0 3.0 64.0
U
o 3.5
m 100 m.,
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Tab. 2 Thermophysical parameters of the single
U-shaped embedded tube heat exchanger “ 7
/ / /
kgem™> Jo(kgeK) "' We(m<-K) ' /T 1 2
1600 2250 2.55 20.17 3 4
1860 840 2.0 20.17
950 2300 0.44 20.17 °
998.2 4182 0.6 20.17
Ly =100 m L ; =107 m,
3
(35.0%C)
(0.2 ~0.8 m/s) (1.0 ~3.0 W/
(m*K)) 72 h
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Fig. 3 Mesh division of the model for verifying (2)
the embedded tube heat exchanger
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Fig. 4 Contrast of the test results and the
numerical simulation ones of the thermal

response testing ( TRT)
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Tab. 3 Geometric parameters of the adiabatic

temperature-holding sleeves and thermal insulation plates

/m /mm /mm /mm

30.0 5.0 5.0 65.0

4 17
Tab. 4 Physical property parameters of the
adiabatic temperature-holding sleeves

and thermal insulation plates

/ /
/kgem™ Je(kg*K)' W-:(m-K) ! /°C
950 2300 0.05 20.17

950 2300 0.05 20.17
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Fig.5 Schematic drawing of the mesh inside
the hole drilled when thermally insulated
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Fig. 6 Temperature distribution of the fluid carrier
in the embedded tube heat exchanger along the flow
direction after a continuous operation

for 72 hours (V,, =0.2 m/s)
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Fig. 7 Temperature distribution of the fluid carrier
in the embedded tube heat exchanger along the flow

direction after a continuous operation

for 72 hours (V,, =0.4 m/s)
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Fig. 8 Temperature distribution of the fluid carrier
in the embedded tube heat exchanger along the flow

direction after a continuous operation

for 72 hours (V,, =0.8 m/s)

« ”



6 : U *719 -

[13 ”» 9
“ ”»
. 6
0 10 ~ 11
“« ” 7 ~ 8
7 o
~ 8 o 85
“ 7 —o— Ag=1.0 W/(mK) M %
—8— Ag=1.0 W/(m-K) F#iR
6 ~ 8 -~ 75 —a— ig=1.0 Wi(mK) R4
g —— ig=3.0 WA(m'K) 8%
3 (2) . —*— ig=3.0 W/(m'K) B
B _ —a— Jg=3.0 WimK) L5
”‘éﬁ 60
9~ 11 . # '
%
58 o475
—o— Ag=1.0 W/(m-K) Tl %
—a— Ag=1.0 W/(m-K) Fa#ui
511 —a— Ag=1.0 W/(m'K) {RifLE 35 ' | !
4 —— Jg=3.0 W/(m'K) ¥l % 0 18 36 54 72
—a— Jg=3.0 W/(mK) HEiHi I} [El/h

—&— 1g=3.0 W/(mK) frifl ¥

it B 10 MR P 5 5645 58 K e T A% 4

BT R TR Z(ARAE 0.4 m/s)
Fig. 10 Variation relationship between the heat

TR HER/W « m!

37

exchange quantity of each unit extension meter of

300 18 36 54 72 the embedded tube heat exchanger and its

continuous operation time duration ( V;, =0.4 m/s)

A9 WZEHRAELIEERBA T ES

BT R TR ZR(ARAE 0.2 m/s) 102
Fig. 9 Variation relationship between the heat e i;i i:g “:’,:Eﬁg Eﬁg
exchange quantity of each unit extension meter of T 865 ii;i;g 3?22 ggg
the embedded tube heat exchanger and its E e :11;‘: g:g x;i:g Egg
continuous operation time duration ( V;, =0.2 m/s) g 71
s
®
= 55.5F 3
1 1 1
° 40 18 36 54 72
, It [E]/h
3 ok, vz S Jz h=4 N -3
11 328k 5 A RIS EE Y

FATHT A M ALK R (A2 7% 0.8 m/s)
Fig. 11 Variation relationship between the heat
exchange quantity of each unit extension meter of
the embedded tube heat exchanger and its
0.2 m/s)

continuous operation time duration (V;, =0.8 m/s)



=720 - 2012

1.0~3.0 W/(m * K) 2009(8) : 1 -6.
YANG Ai LIU Sheng-chun. Status quo of the study of geothermal
heat pumps in China and its prospects J . Refrigeration and Air
0.2 m/s 0.4~0.8 m/so o
Conditioning 2009( 8) : 1 - 6.
2004(3) :41 -43.

LIAN Xiang. Influence of geothermal heat pump air conditioning
“ ” systems on the underground water resources and countermeasures
J . Journal of North China Institute of Water Conservancy and

Hydroelectric Power 2004( 3) : 41 -43.

5 I ( ) 2009( 10) : 42 - 48.
CHEN Changfu WU Xiao-han WANG Chen-dong. Embedded
U tube geothermal heat pump systems and analysis of their existing
« ) problems J . Prospecting Engineering ( Rock and Soil Drilling &
Excavation Engineering) 2009( 10) : 42 -48.

: 2008.
( 1) XIAO Ting. Study of the thermal shortcut problem of geothermal
« ” heat pump-based soil source heat exchangers D . Wuhan: Central
China University of Science and Technology 2008.

8  Thermally exposed centrally insulated geothermal heat exchange u—

( 2) ( nit R . United States Patent Patent No. : US 6789608 B1 2004.
0.2 m/ S) 9 Geothermal heat exchange unit R . United States Patent Patent
“ 7 o No.: 5816314 1998.
(3) 0.4 ~0.8 m/s 10 Advanced in ground/in water heat exchange unit R . United
1.0 ~3.0 W/( m e K) States Patent Patent No.: 5623986 1997.
11 Underground heat exchanging apparatus R . United States Pa—
tent Patent No.: 4741388 1988.
“ ” 12 Piechowski M. Heat and mass transfer model of a ground heat ex—
o changer: validation and sensitivity analysis J . Int J of Energy
Res 1998 22:965 -979.
13 . M . : 2001.
| . e 2010(7) : 170 TAO Wen—-quan. Numerical heat transfer M . Xian: Xian Jiao—

tong University Press 2001.
14 Suhas V Patankar. Numerical heat transfer and fluid flow M .

Carifornia: Hemisphere Pub Corp 1980.

-171.
LI Qiong. Geothermal heat pumps and their advantages J . Shanxi

Architecture 2010(7) : 170 —171.

15  Wenzhi Cui Quan Liao. In-situ thermal response test for ground

2010(3) : 195 — 196. source heat pump application C //Proceedings of the ASME

FA Zhi4ong CHU Xiaoi. Exploratory study of the development of 2011 International Mechanical Engineering Congress & Exposition

soil source heat pump systems and their applications J . Shanxi IMECE2011 Denver Colorado 2011.

Architecture 2010( 3) : 195 - 196. 16 : M 1987.
3 YANG Shi-ming. Heat Transfer M . Higher Education Press 1987.
17 GB503662005 S .

] 2010(4) : 252 -257.
YUAN Yan-ping CAO Xiaoding LEI Bo et al. Review of the ad—

Technical specification for geothermal heat pump system projects

GB503662005 S .

vances in the study of soil source heat pump systems in China J .
Sichuan Architectural Science Research 2010( 4) : 252 —257. ( OB B %F)
4 . J.



6 ° 741 -

tem. Within each control periods the error index was based to first determine whether or not it is necessary for the
network to learn. If it is not necessary to learn the PID parameters of the last control period can be used directly for
control. The simulation test results obtained by using the model for main steam temperatures of thermal power plants
show that the improved neural network PID control system is obviously superior to the traditional one in terms of
both dynamic performance and static one. Furthermore the training frequency of the network decreased from 7000
times before the improvement to 1732 times lowering by more than 70% . In addition the robustness of the improved
control system has not yet been affected. Key words: neural network PID ( Proportional Integral and Differential)

learning weight value main steam temperature

U = Analysis of the Measures to Prevent the Thermal Short-
cut of a Vertical U-shaped Embedded Tube Heat Exchanger /LIAO Quan ZHOU Chao CUI Wen-zhi
( Education Ministry Key Laboratory on Low Quality Energy Source Utilization Technologies and Systems College of
Power Engineering Chongqing University Chongqging China Post Code: 400030) // Journal of Engineering for

Thermal Energy & Power. — 2012 27(6) . =715 ~720

Established was a three-dimensional transient numerical model for analyzing a single U-shaped embedded tube heat
exchanger and numerically simulated were various measures to prevent the “thermal short-cut” of the embedded
tube heat exchanger. Under various flow carrier speeds and heat conductivity coefficients of the backfill material the
overall heat transfer performance of a heat isolation plate type and a heat isolation sleeve type embedded tube heat
exchanger as well as a common embedded tube heat exchanger for which no measures was taken to prevent any ther—
mal short-cut were studied respectively. The law governing the influence of different “thermal short-eut” prevention
measures on the overall heat transfer performance of the embedded tube heat exchangers was obtained. Through a
contrast analysis and comparison of the “thermal short-cut” prevention measures which influence the overall heat
transfer performance of the embedded tube heat exchangers and in combination with the operating environment of
actual embedded tube heat exchanger projects the authors proposed that in practical engineering projects it is not
necessary to take any additional measures to prevent any thermal short-cuts of embedded tube heat exchangers. Key

words: embedded tube heat exchanger thermal short-eut numerical simulation

PEMFC = Study of the Temperature Control of a Proton Exchange

Membrane Fuel Cell ( PEMFC) Based on a Regressive Fuzzy Neural Network /LI Chun-hua ( Col-



