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

11001 -2060( 2011) 04 — 0406 - 04

(1. 510640;
2. 510640)
100 mm ’
3m 80.64% .
; ; ; ; kalina
S TK172 ‘A ( ) ’
W
% % TR
! M o WE
2~5
. % B §
i b
% R
R
1
2
1 o D d L,
67 Kalina o o N
8~9
:2010 -08 - 16; :2010 =09 -03
863 (2007 AA057442)

(1979 -)



4 - 407 -
(1) ¥ = apUdy (5)
; (5)
(2) o [/
([ 3pUdy) =pU 6
- aya("p y) =p (6)
p (6)
d copU . opV
¥ glfﬂéaLdy#b—f?dF -pV (7)
5) . 6 7 -
WU, v _, 0 (5). (6) (7) x -y
dx 9y Xy °
ol oU o oU b=y
Ui V= 2 w = (8)
P P dy ay( ) Tre (2) Y. -,
. b
aT oT 9, aT (8) x =y
CU—+pCV—="A"— 3
ptr % TPt Ay 6y( 8}/) (3) X - 18
0 10-12 MATLAB o
Ui Vﬁ (D ;‘i) 4
p oV oy TPy (4)
p— kg/m’; U—x m/s; V—y 3
m/s; u— N/(s*m’); C,—
T/(kg* K); A— W/(m*K):D —
m’/s; é— kg/kg.
2.2
Ol..0=0p o =To
I
=& U =
é: x=0 g() x=0 pao o
14 14
o 14
V=0 Ul =0 5,00 =0 Tl =T, 68.96 ~82.72 C 1 500 ~2
: 000 L/h 0.45 ~0.58
D, 50 ~80 kg * h™'s
Aa—T Y ‘95\ AL
y= y= ay y=
85
:6— m; F— kg/(m *s); 80} —— ERIH DR R
T C 75k —— S0 O R
B ° -
2.3 = 70f
& 65F
2 mm g ik
8y =2 mm, = 551
® sl
2.4 asr
40k
Yy 0




« 408 *

2011

3.34% 3 14

8.6%

0.1% o
(2)

78.81 C

1500 L/h 0.562
69.53 kg/ho D=25 mm d=21 mm L =5 000 mm.,

6.0
5.5}
5.0}
4.5}
40} \/
3.5+ —u— GBS
—v— B
0 2 4 6 8 10 12 14 16
THFS

BEAW

3.0

: 0. 494 60. 96
ke/h 4.51 kW.

I/ /m - s

0.85 m/s,

R /mm

1.0F
0.9
081
0.7
0.6
0.5F
0.4
03+
02+

0.1

0 1000 2000 3000 4000
A K/

0.21 m/s

100 mm 0.86 m
300 mm

2.0
1.8F
1.6
141
1.2+
1.0+
0.8+
0.6+
0.4}

0.2

5000

/s

0.94 m/s

o

300 mm

0. 886 m/s 5 000 mm

2 500 mm

0 1000 2000 3000 4000
B B B /mm

5000

2.0 mm



. 409

o 50
mm 0.47 mm 100 mm
0.39 mm, 100 mm
1 000 mm
0.346 mm 3 000 mm 0.344 4 mm 5 000
mm 0.344 mm. 4 5
100 mm
100 mm 0
4 5
69.53 kg/h
0.4 mm o
2 mm o
2 000 mm
2 000 mm
6
o 2
m 66. 6% 3 m
80.64% .
10 110
of e {100
L gt D/:;'/. {90
o7t 180 s
g st 170 3&;\
® st 10
“‘{; - {s0
! - o
2 ) 130

0 1000 2000

3000 4000 5000

B B K 8 /mm

5
(1)
o
(2) 100 mmo
100 mm 2 mm 0.39
mmo 0.21 m/s 0.86 m/s.
(3) .
(4)
o 2 mm
66.6% 3 m
80.64% - o
1 D .
2006.

2 ASSAD M El HAJ LAMPINEM MARKKU J. Mathematical model—
ing of falling liquid film evaporation process J . International
Journal of Refrigeration 2002 25(7) :985 -991

3 .

I 2006 57(3) :503 —508.

4 . -

J. 1997 37(4):414 -419.

5 NIU XIAOFENG DU KAI DU SHUNXIANG. Numerical analysis of
falling film absorption with ammonia-water in magnetic field J . Ap—
plied Thermal Engineering 2007 27( 11 —12) : 2059 -2065.

6  LOLOS P A ROGDAKIS E D. A Kalina power cycle driven by re-
newable energy sources J . Energy 2009 34(4):457 —464.

7 SIRKO OGRISECK. Integration of Kalina cycle in a combined heat
and power plant a case study J . Applied Thermal Engineering
2009 29( 14 -15) : 2843 —2843.

8 . D .

1997.

9 KHALED GOMMED GERSHON GROSSMAN KOEING MICHAEL
S. Numerical study of absorption in a laminar falling film of ammonia
water J . ASHRAE Transactions 2001 107:453 -462.

10 . M. 2

2008.
11 . M. 2
2001.

12 .

I 2009 43(11):104 ~108.

( )



* 490 - 2011

Heat Transfer Intensification and Process Energy Conservation College of Environment and Energy Source Engi-
neering Beijing University of Technology Beijing China Post Code: 100124) // Journal of Engineering for Ther—
mal Energy & Power. -2011 26(4). -397 ~401

By using a thermo-economic analytic method the cost-effectiveness of a compressed air energy storage system
( CAES) and a supercritical one was analyzed. With the electric energy input to the system being the low valley 110
kV electric power for large-scale industries at a price of RMB 0.3099 yuan/( kW * h) and fuel gas price of RMB 2
yuan/m’ serving as an example a calculation was performed with a simulation being conducted by using the software
EES. It has been found that compared with the compressed air energy storage system the supercritical one is more
economic and effective. It can achieve the aim of regulating the load of an electric grid and enhance the economic
benefit of a renewable energy source ( such as wind and solar energy) power generation system. Key words: com-

pressed air energy storage system thermo-economics power generation system evaluation

= Experimental Study of the Heating Performance of a
Converging Mixing Chamber Ejection Type LP ( Low Pressure) Heater CHEN Yan-rong WU Wei-
di LIU Zhi-hua RAN Jing-yu( Education Ministry Key Laboratory on Low-grade Energy Source Utilization Technol—
ogies and Systems Chongqing University Chongqing China Post Code: 400030) // Journal of Engineering for
Thermal Energy & Power. —-2011 26(4) . —402 ~405

Presented was an ejection type LP heater with a converging type mixing chamber structure and experimentally stud—
ied was the heating performance of the heater in question at a low inlet steam pressure. On this basis the influence
of the inlet parameters of the heater on its ejection coefficient outlet temperature and heating efficiency was ana—
lyzed. It has been found that at a constant steam pressure the higher the inlet water pressure the smaller the ejec—
tion coefficient. When the inlet water temperature T, =20°C  the outlet temperature rise of the heater can reach or
exceed 60°C and the heating efficiency can hit 90% . The heater enjoys a good adaptability to any change of inlet
parameters basically eliminating the risk that the HP water enters into the LP steam pipelines. Therefore the mix—
ing type LP heaters are expected to obtain a wide application in thermal power plants. Key words: ejection type LP
( low pressure) heater converging type mixing chamber heating performance off-design condition heating effi—

ciency

= Experimental and Theoretical Study of Ammonia Water Falling Film
Evaporation in a Vertical Tube BU Xian-biao MA Wei-hin GONG Yudie ( Chinese Academy of Sci—

ences Key Laboratory on Renewable Energy Sources and Natural Gas Hydrates Guangzhou Energy Source Research
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Institute Chinese Academy of Sciences Guangzhou China Post Code: 510640) // Journal of Engineering for Ther—

mal Energy & Power. — 2011 26(4). - 406 ~409

To enhance the heat mass transfer effectiveness during the ammonia water falling film evaporation in a vertical tube

established was a mathematical model for the falling film evaporation process and the finite volumetric method was
based to seek solutions to the model in question. Finally the correctness of the model was verified through a test
and the speed field concentration field film thickness and heat exchange quantity of the liquid solution were cal—
culated by using the model. The authors have arrived at a conclusion that the inlet section of the falling film evapo—
ration process is confined to a length of less than 100 mm in which the speed and film thickness of the liquid solu—
tion will undergo a drastic change. The analytic and calculation results show that the optimal film thickness is deter—
mined by the flow rate of the solution at the inlet; the evaporization quantity of ammonia in a unit tube length will
gradually decrease with an increase of the tube length from the top to bottom. The evaporation quantity in the first
3-meter length of the tube accounts for 80. 64% of the total evaporation quantity. Through a calculation by using
the model in question the optimal film thickness obtained by using the film distributor and the optimal tube length
can be determined at various flow rates thus providing a useful reference and underlying basis for optimized design
of falling film heat exchangers. Key words: vertical tube falling film geothermal power generation heat mass

transfer Kalina cycle

T = Experimental Study of the Heat Transfer Performance of a T-
shaped Fin Boiling Intensified Heat Exchange Pipe SI Shaojuan OUYANG Xin-ping ZHANG Lian-
jie  HONG Si-wen ( College of Energy Source and Power Engineering Shanghai University of Science and Technol-
ogy Shanghai China Post Code: 200093) // Journal of Engineering for Thermal Energy & Power. — 2011 26
(4). -410~414

Experimentally studied was the heat exchange performance of a T-shaped fin inner-threaded boiling intensified heat
exchange pipe with the refrigerating agent R134a serving as the working medium outside the pipe and water as the
working medium inside the pipe. During the test a series of data were obtained at a constant heat flux density ( ¢
=9 000 W/m®) and a constant water flow speed(v=1.5 m/s v =2.6 m/s). By employing the Wilson diagram
method the authors have obtained the heat exchange coefficients inside and outside the pipe and compared them
with the calculated values of a theoretically bare tube. As a result the boiling-based heat exchange intensification
rates inside and outside the tube were obtained: 2. 3 for the inner threaded structure inside the tube and 4. 05 ~
5.22 for the boiling heat exchange outside the tube respectively. In the meantime a formulae showing the relation—
ship between the heat exchange coefficient outside the tube and the heat flux density was given. Key words: heat

transfer intensified heat exchange Wilson diagram method heat transfer coefficient boiling



