26 4 Vol. 26 No.4
2011 7 JOURNAL OF ENGINEERING FOR THERMAL ENERGY AND POWER Jul. 2011

11001 -2060( 2011) 04 — 0480 - 03

( 210009)

1.1

1 10 L
3 300 W

1

. TK172.4; TK64 CA

20
10%
2 .
. 2002
. 2003 N
! H 4 BRI
- T | B | ML
30 °C . 2008 ] |
;- 7 ﬂum/ -l R
et =" sumus
1
. 1.2
2 3~6 N
=93.187.280.363 467 r/min
(5 ~400 W)
. ( ) T =30.40.50.60.70 80
22010 =07 -06; 22010 -09 - 14
(863) (2006 AA057419)

(1984 —)



° 481

420 2020 250

1.3

h,,:
h,, =NuAld,, (1)
T Nu—
7 Nu=0.18 [ (0.5 Re’ +Gr)Pr]*™";
A— W/(me*K);d, —
mo
Q.
Q.=h,A,(t, -1) (2)
A, m’; 1, —
Cit,— Co
0.
Q=01 (3)
U— vV, I—
A,
R:
R=(1,-1,) /0, (4)
i M Co
Re:

Re = Nd: /60y (5)

P N— r/min; d;— m,
v— m’/so
2

(Re )

—
-

o h

w (1)

( Re) o 3

Gr h

Re

—
(=]
T

o
T

HHEB h /W - m? - T
-]

2.2

o

Q.

20000 40000 60000

FHHRe

Re

T=30C

N =280 r/min

T'=40.50.60.70

N =467 r/min Q.

1 L 1 1
80000 100000 120000 140000

80 C



o 482 o 2011
120}
100} o
B sof 0.12
o ®=10% ®=10%
I 30C
g T I o101 Tt
——50C - ——50C
40+ ——60 T é ——60 C
—4—70 C . 0.08F —4—70C
——30C e ——80C
201 -/.--_.\- =
20000 40000 60000 80000 100000 120000 120000 m 0.06f
KM Re ¥
0.04f
* e v
0.02 1 1 1 N 1 1 1
23 20000 40000 60000 80000 100000 120000 140000
: EHBRe
6 Re
Qh 5 ° Qh
4 Q, Q. 2 R)
O,
o 10%
240
220} (1)
200} o
180F (2) T=30 C
160}
E; N =280 r/min
SO ®=10%
ﬁ 120+ .30 C T =40 ~80 °C
100+ / ——40C
—4—50C °
80 —60C
/*4‘—_. —4—70 C ( 3) ~ N
60 80 C
401 -’;r_'l-—‘\- 1 I 1 1
20000 40000 60000 80000 100000 120000 140000 o
HiEH Re
5
Re 1 . D .
2003.
2.4 2 v
2000.
R 6 T = 3
30 C ] 1992 19(5) :249 -254.
N >280 r/min 4 . /1
4 - 6 T — 30 OC C . . 1996:
280 r/min . . 3 738 J
T =40.50.60.70 80 C 1997 13(1) 145 —51.
6 . J
1997 25(5) 120 -22.
7

. 1994 24(2) : 114 - 115.



4 - 499

Science and Engineering Harbin Institute of Technology Harbin China Post Code: 150001) FANG Ming—~hu
( Jinlin Provincial Yanbian Korean Nation Autonomous Prefecture Science and Technology Intelligence Research In—
stitute Yanji China Post Code: 133001) // Journal of Engineering for Thermal Energy & Power. — 2011 26
(4). —-471 ~474

In the light of the illumination characteristics and the specific features that the outdoor temperature in winter in the
northern frigid regions is excessively low presented was a scheme for heating by using solar energy—soil source heat
pumps and with Harbin City serving as a background the influence of such factors as the primary energy source uti—
lization rate change in fuel prices etc. on the operation energy consumption and cost was compared and analyzed
under the following five heating modes: solar energy—=soil source heat pumps soil source heat pumps oilfired boil—
ers gas-ired boilers and electrically heated boilers. The authors have come to a conclusion that the solar energy—
soil source heat pumps have a lowest energy consumption and cost and the highest energy source utilization rate a—
mong the above-mentioned five heating modes. Key words: solar energy-soil source heat pump primary energy

source utilization rate cost-effectiveness analysis

= Coil Heat Source Model for Embedded Spiral Tube-
based Geothermal Heat Exchangers and Its Analytical Solutions LI Xin FANG Liang FANG Zhao-
hong ( Education Ministry Key Laboratory on Renewable Energy Source Architectural Utilization Technologies
Shandong Architectural University Jinan China Post Code: 250101) ZHAO Qiang( Shandong Fangya Geother—
mal Source Heat Pump and Air Conditioning Technology Co. Ltd. Jinan China Post Code: 250101) // Journal
of Engineering for Thermal Energy & Power. — 2011 26(4). -475~479

With applications of a pile foundation embedded tube-based geothermal source heat pump system in engineering
projects serving as a background an analysis and argumentation was conducted of an unsteady-state heat transfer
model for spiral embedded tube-based geothermal heat exchangers. On this basis a coil heat source model was
presented with the temperature distribution in the embedded coil tubes along the depth direction and the influence of
the pitch being considered. By using the Greens function method and the dummy heat source method the expres—
sions of the analytic solutions to the infinite and finite long coil heat source models for an unsteady state temperature
field were obtained respectively. Based on these analytic solutions the influence of various parameters in the model
on the heat exchange performance of the embedded coil tube-based heat exchange was analyzed. Key words: geo—

thermal source heat pump pile foundation embedded tube-based heat exchanger heat transfer model

= Investigation of the Heat Transfer Performance of Rotating
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Heat Pipes for Use in Bioreactors YIN Caixia ZHANG Hong WANG Zhong—=ian CHEN Fang ( Col-
lege of Energy Source Nanjing Institute of Technology Nanjing China Post Code: 210009) // Journal of Engi—
neering for Thermal Energy & Power. — 2011 26(4). -480 ~482

On the basis of the currently available bioreactors studied and developed was a new type rotating heat pipe-based
bioreactor by using the heat pipe technology to absorb heat effectively. With water serving as the simulation working
medium the heat transfer performance of the rotating heat pipes (used as the agitator shafts) under different oper—
ating conditions was experimentally studied. It has been found that the rotating heat pipes thus designed can give
out effectively the bio—reaction heat and the influence of the rotating speed and reaction temperature on the heat
transfer performance of the rotating heat pipes was also identified. Key words: rotating heat pipe-based bioreactor

rotating heat pipe heat transfer performance rotating speed reaction temperature

= Influence of Various Turbulent Flow Models on the
Precision of Simulating a Seawater Desalination-purpose Lift Pump HU Jing-ning JIANG Wei LIU
San-hua ( Research Center for Fluid Mechanical Engineering Technologies Jiangsu University Zhenjiang China
Post Code: 212013) XU Wan-guo ( Coal Coking Company Maén Iron and Steel Stock Co. Ltd. Maan China
Post Code: 243021) // Journal of Engineering for Thermal Energy & Power. — 2011 26(4). -483 ~486

By using software Fluent a numerical simulation was performed of a dual volute type seawater desalination-purpose
lift pump by employing the standard £ — & RNG k - ¢ and Realizable k — ¢ turbulent flow calculation models re—
spectively. Furthermore the flow fields inside the volute and blades were analyzed by using the three turbulent flow
models. On this basis a performance prediction was conducted and compared with the test results. The research
results show that when the RNG k - & turbulent flow model is used for calculation the streamlines inside the impel—
ler and volute are comparatively smooth and the performance prediction result is in relatively good agreement with
the test one. When the k — & and Realizable k — & turbulent flow model are used for calculation the streamlines in—
side the impeller and volute are disordered with vortexes being produced and the performance prediction result has a
relatively big difference from the test one. The foregoing indicates that the RNG k — g turbulent flow calculation
model is more suitable for the performance prediction of seawater desalination-purpose lift pumps and centrifugal
pumps with the same structure. The research results can provide a certain reference for performance prediction and
numerical simulation of seawater desalination-purpose lift pumps and centrifugal pumps with the same dual volute
structure. Key words: seawater desalination—purpose lift pump software Fluent performance prediction turbulent

flow calculation model double volute



