31 10 Vol. 31, No. 10
2016 10 JOURNAL OF ENGINEERING FOR THERMAL ENERGY AND POWER Oct . ,2016

.’(,.+..+..+..+..+‘.+..XX

+ 1 £1001 —2060( 2016) 10 0001 —08
| G T S

Einstein
( 200093)
Einstein o Einstein
3 Einstein (1o . .
111) ° 3 - Einstein
. I CoP( )
0.2551 3 COop
5
Einstein( ) . .
Einstein
o Delano  Einstein
. Einstein ; ; ; 6
- TK264. 1 TA : White
. 7 . M 'b M
DOL: 10. 16146 /j. cnki. rndlge. 2016. 10. 001 ) €jbri
/
30 C COP 0.19 %,
Einstein cop .
1927 Von  Georg 3
11930 Einstein  Szilard
3 (6{0)
? Einstein ( ) o o
1 Einstein
3 . .
Einstein
9
o 1 o
- ~ ~ /
4
0 /
12015 -12 -03
(1377117)
(1991 )

(1963 -)



2016

. 2 .
/
/ o
E — — e P
== A
1
=) R
= RIHE
L
i
E
WK
Lpr
BRI =
E WE KR E
1 FEinstein
Fig. 1 The principle diagram of Einstein refrigeration cycle system
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1
1 . Tab. 1 Initial parameters of the cycle simulation
3.2 1 I 11
3 Einstein
P/MPa 0.4 P/MPa 0.4 P/MPa 0.4
Engineering Equation Solver T, T,/°C 10 T, T,/°C 10 T. T,/°C 10
T./C 30 T, T,/C 30 T, T,/C 30
T,/C 45 T, T, T,/°C 45 T, T\, Ts/C 45
4 T,/C 100 T, T, Ty/C 100 7, T,/C 100
AT;_,1C 7 ATs_5/1C 7 ATy_,1C 12
41 ATy ,JC 12 AT ,JC 12 ATy, /T 7
ATy 0/C 7 T.Ty T,/C 30 AT,_/C 12
n, /mol + s~ 1 AT, 1C 12 AT, _,/C 30
3~ 5 o
2 3 Einstein
Tab. 2 Thermodynamic models of three improved Einstein Refrigeration Cycles
1 I 111

Xap "My + My =Y¥,3°my
Xpo *My +my =y,3 0 mg

my *hy +my *hy + Q= my * by

my +my = myy +mg +mp

Xaq0 * Mg + X6 " Mg +%,13 °
Mz = Ya1 "My + Y, My
myg * hyg +mg * he +my3 ¢

cond

hiz =my*hy +my *hy +Q

m; = ms +m9 +m13

Xy M7 = Yus5 *Ms +¥,03 *My3 +Y,9

my +my = msg

Xy3 "Mz +X,4 My =Y,5°Ms

my ¢ hy +my *hy +0Q.,, =ms*hs
m; = m,
mp * X, =My Yy,

my *hy = my *hy + Qe
ml+m7 :m6 +m“
Xgqp My +X,6 Mg =¥,y *my +
Ya7 © My
me * X6 = My Yy
mg *hg +my; *hyy =my *h +my
chy + Quy

mg +mys = myp +myy +my

Xyg *Mg +X, 15 °Mys =Y, 12 *Myp +¥, 13

my * X, t My * X, 7 =My * Y9

myy *hy +mg ¢ hy +Q,

mg * hg

my * hyy +mg *hg +0Q

myy +I’VL7 = my

mg = my

mg * X, = My * ¥

= Quona +myy * by

mlo +m8 =m6 +m9
g * Mg + X6 * Mg =
Ypg * Mg +¥,10 ° Mg

mg * hg + mg * hy =

abs

my; = m3 + ms

=mg * ho

/ * my SMyz t Y4t My X1 = Yaz *Mm3 +y,s5 °ms

ms *hs +mg *hy +myz *h;y =my*hy mychy+tmyzchy+myhy =mge mgohy+mshs =m *h +0Q,,
+ Quen + Oy hg +mys * hys + Qe + Oy
My = Myy  Myp = My

My = Mg + My msz = my
Xarz T Yas  Ya10 T Yaus . _ . . . .

Xa1a "My = Yane *Mig + Va9 ° Mo a3 "M3 = Yaq * My
myg *hyg +myy *hy =mshs +my *hy, A “h “h  he = “h

my *hy = mg *hg +mg *hy + 0y ms *hy = my *hy + Qe
My = Mg My = My myp = Mmy3 mg = my ms = Mg My = My
Xail = Ya7  Xa9 = Vaio Xa7 = Yas  Fa13 = Vanl Mms * Xy 5 = Mg *Yas
mg *hy +my *hy =myg*hyg+mgchy myz *his+mgchy =my chy +mgehy ms *hs = mg *hg + Qe

my *hy = myg *hyg + Qs
m5 = m4 m3 = m6 m4 = m16 m3 = mz In5 = m6
myp = my Xp2 = X3 Yas5 = Yase
my *hy +my *h +my *hs =my*hg + mg *hyg+ms*hs+my,*hy, =ms*h;+
my; *hy, + my *hy mg * hg + my * hy
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Tab. 3 Thermodynamic parameters of each state point in system |
NH, C.H,, H,0 K Heg fgsT
1 0.004 6 0.995 4 - 318.15 270.38 2.856
3 0.3425 0.657 5 - 290. 15 1 038.95 6.026
4 1 - - 286.15 1475.68 3.254
6 0.3415 0.658 5 - 295.10 1195.35 4.537
7 0.324 7 - 0.6753 328.15 279.64 10.267
8 0.248 1 - 0.751 9 378.15 1 889.24 9.153
9 0.1359 - 0.864 1 369. 15 1596.38 9.468
11 0.3251 - 0.674 9 316.15 280. 68 10.275
12 0.867 1 - 0.1329 373.15 1823.74 8.679
13 0.215 8 - 0.748 2 370. 15 1705.82 8.962

1Q,=4341 W Q,=1426 W Q,,=1108 W Q,=1000 W (, =340.4 W COP=0,/(Q, +Q,) =0.2136

acr

4 1I
Tab. 4 Thermodynamic parameters of each state point in system II
/K /Jeg! /ges™!
NH, C,Hy, H,0
1 0.076 3 0.923 7 - 318.15 546.4 9.472
2 0.005 4 0.994 6 - 303.15 80.12 2.843
3 0.005 3 0.994 6 - 290.15 46.86 2.843
4 1 - - 295.15 1 484 1.401
5 0.3326 0.667 4 - 283.15 752.1 4.244
6 0.3326 0.667 4 - 299.20 783.3 4.244
7 0.268 8 - 0.7312 318.15 -210.8 10.411
8 0.2527 - 0.747 3 346.96 -89.91 10. 152
9 0.497 9 - 0.502 1 303.15 -172 0.478
10 0.1215 - 0.878 5 373.15 43.68 9.382
11 0.1215 - 0.878 5 330. 15 -207 9.112
14 0.677 1 - 0.3229 373.15 1882 1.879
16 0.996 9 - 0.003 1 303.15 1502 1.401

1Q,=3180 W Q,=1309 W ,=2335W Q,, =1267 W Q,=1000 W Q, =740.4 W COP=Q,/(Q, +Q,,) =0.255 1

acr

4.2 Ccop 285K 3 Ccop
4.2.1 COoP 0.2396.0.2815 0.206 4, 288
0.4 MPa K I CoOP 0.2955
cop 0(0) 3 o 278 ~ 288
5 o Cop K3 Ccop 0.111 4.0.129 2
0.105 7

; I cop /
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cop 5
COP o
5 i
Tab. 5 Thermodynamic parameters of each state point in system III
/K g™ lg=s!
NH; C,Hy H,0 . g0
1 0.261 3 - 0.748 7 346.84 288.9 10.112
3 0.676 9 - 0.323 1 382.15 1879.1 1.863
4 1 - - 294.16 1483.2 1.397
5 0.1216 - 0.878 4 359.16 443.7 9.214
6 0.121 4 - 0.878 6 319.15 206.5 9.212
7 1 - - 285.13 1423.2 1.397
8 0.0759 0.924 1 - 317.15 442.2 9.416
9 0.329 5 0.6752 - 283.15 752.4 4.195
10 0.278 5 - 0.7215 317.16 211.3 10.362
11 0.005 2 0.994 8 - 298. 16 145.73 9.401
10,=5256.1 W (,=2791.5 W Q,=1295.1 W ,, =1428.7 W Q,=1000W COP=0,/Q,=0.190 3
K [ 11 cop
032F —m—F51
—— 2511 0.1906 0. 145 5.
028} AR cop
=¥
S)
£ 0241
W
&= 0.20
& 0201
&
E o016l COP., 298 K
cop 0.2562.0.288 1 0.228 2
0.12 L
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Fig.5 COP variation with respect to evaporation g 024l \
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‘g 0.20 b
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4.2.3 COP
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{Gas Turbine World»2014 ~2015

Mitsubishi Hitachi Power Systems 60 Hz M501

15 C 38.1 mm
60 Hz M501 R
1%

/KW /KT - (kWh) ~! IkW IkW
1 x1 M501DA 1981 167 400 7 000 51.4 112 100 55 300
1 x1 M501F3 1994 285 100 6 164 57.1 182 700 102 400
1 x1 M501G1 1995 398 900 6 094 58.4 264 400 134 500
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Einstein = Operational Feasibility Analysis of the Improved Ein—
stein Refrigeration Cycle System LIN Fadong LIU Dao-ping AN Li-huan YANG Meng( Institute of
Refrigeration Technology University of Shanghai for Science and Technology Shanghai China Post code: 200093)
/'l Journal of Engineering for Thermal Energy & Power. —2016 31(10). -1 ~8

In the paper the principle of single pressure absorption-type Einstein refrigeration cycle was introduced. Three im—
proved Einstein refrigeration systems ( I II III) built in our previous work were compared. The thermodynamic mod—
els of the three systems were established using mass and energy conservation law. Then their performances were ana—
lyzed. The results show that system Il has the highest COP ( 0.255 1) under the same working conditions. Changing
the working conditions cannot very effectively improve the system COP. But the system refrigeration performance can
be effectively improved by reasonably matching system components optimizing pipeline resistance using heat recov—
ery system and efficient bubble pump and then choosing the best generation temperature. This study is expected to
provide important guidance for Einstein refrigeration cycle system performance optimization and industrial applica—

tions. Key words: Einstein cycle single pressure absorption-type refrigeration improvement feasibility analysis

= Mixed Vapor Condensation Outside Horizontal
Tube under Different Vapor Velocities QTIAO Hong-bin WANG Shun HU Shen-hua ( Electric Power
Simulation and Control Engineering Center Nanjing Institute of Technology Nanjing China Post Code: 211167) //
Journal of Engineering for Thermal Energy & Power. —2016 31(10) . -9 ~ 14

Reported herein are the experimental data for so-called Marangoni condensation of steam ethanol outside the hori—
zontal tube surfaces at vapor pressure of 70 kPa. In order to determine the effect of vapor velocity on Marangoni con—
densation heat flux and vapor-to-surface temperature differences were measured for steam-ethanol mixture over a
wide range of composition at vapor velocity of 0.31 m/s 0.46 m/s and 0.62 m/s. The experimental results show
that for pure steam the steam velocity has a great effect on the condensation heat transfer characteristics. For etha—
nol-water mixture steam heat transfer coefficient increases with steam velocity and the increase magnitude is associ—
ated with alcohol concentration. Specifically in the lower concentration range (1% 2%) the heat transfer coeffi-
clent increases with steam velocity and the increase amplitude reaches maximum at 2% concentration. In the higher
concentration range (5% 10% and 20%) the increase amplitude of the heat transfer coefficient reduces as steam

velocity increases. Key words: horizontal tube vapor velocity steam-ethanol mixture vapor Marangoni condensation

= Performance Optimization for Cascaded Diversion
ORC System LI Weikang YANG Xin-d.e HUANG Feidei DAI Wen—zhi ( School of Mechanical Engi—
neering Liaoning Technical University Fuxin Liaoning China Post Code: 123000) // Journal of Engineering for
Thermal Energy & Power. —2016 31(10) . - 15 ~19

In this paper a cascade diversion ORC system was proposed and the thermodynamic models with or without diver—

sion were built. The genetic algorithm was used to optimize the performance where the system took the evaporation



