28 2
2013 3

JOURNAL OF ENGINEERING FOR THERMAL ENERGY AND POWER Mar.

Vol. 28 No.2
2013

.’(,.+..+..+..+..+..+..XX

+ t

| S P S S

B ERB TR B s E AL, ETT kit
R 45 = A 4% % ( Advanced Adiabatic Compressed Air Energy
Storage, i #& AA — CAES) A%ty b o BREERN, HFT
Ay 2 RAHORE X AR AA MG fi 7 0h ALK AL
A, 3T AA — CAES % 4oy 4k d A2 A 5 oA gk o, IR A AR
ey S diafit. ZREN, AL AR oA b B
AR ZRZ B F 0, B aF TR KAk 0.62 #4564 %) A F
Aol 1 e (RRA B BAH A1) ; @bl T 45 A
B B, TR A ol BRA AL AL A o 8 B ok b
x5 45 T Bh o A b A

: AA - CAES ; ;
: TKO2 CA
b ( Advanced Adi-
abatic Compressed Air Energy Storage AA -
CAES) > ( Com—
pressed Air Energy Storage CAES)
( Thermal energy storage TES)
AA - CAES
CAES
3
AA - CAES
4-6
12012 - 06 -05; 12012 -12 -12
(51176191)

(1988 - )

11001 -2060( 2013) 02 - 0134 - 05

100190)

AA - CAES 7 AA -
CAES

AA -
CAES
1

—

oy ey
o | Vm

¥

B 1 AA-CAES 24 TF&H
Fig. 1 Schematic drawing of the AA — CAES system

AA - CAES 1 o



2 : - 135 -

4 P Pi- :
: dQ, = dme,( T, -T,) (7)
(3) T, =90 C; (1) (2)
1 ; Q. Yy 1 kvl K+l
PoV_’y—l k+1(P2 _Pl )_(PZ_PI)
(8)
AA - (5) (8)
CAES o o
1.1 1.2
T, T, (2) -
T k
c_(D
- == 1
T, (Po) (D
P ypo~ Ty T,
k=(y-1)/y y— Y g
W, = —dme, T, 1-("2) (9)
=c,/c,. p
P2 P
P WI_T\’ Y _ _ 1 -k _ pl-
; P()V_T()’)’—l (P2 Pl) l_k(PZ Plk)
(10)
T, Ty n,
E w
*= ‘ (11)
1214 T]ngV
V
dm = d 2
"R = 40, = —dme,(T, - T,) (12)
dm
Q(‘, X
k s (=D (P - P) (13)
AW, =dme,T, (£ -1 (3) Pom ¥ o
Po r, 0. Q. (13)
(2) P T:
p : IpV
’ y X roep, LV (14)
Y -k k+1 k+1
W, = _1 Po k+1( > =pi) = (p-p) _I(PZ_PI)
(4)
Po poV
We vy 1 ,
c _ Pk+] _Pk+1 _ P —P
pOV 'y—l k+1( 2 1 ) ( 2 1) 2 AA—CAES
(5)
Py =p,/py P, =p,/pye X(0=sX<
M 1)
E. W =(1-X 15
c _L c (6) QH ( )Qv ( )

pOV_nmp()V



1

Tab. 1 Main parameters and their values of the system

p, /kPa 500

p, /kPa 1000

y 1.4

T, /K 293
po/kPa 100
T, /K 363

M 0.9

Mg 0.9
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if various models are adopted
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= Study of the Cooling Heating and Power Output Charac-
teristics of an Advanced Adiabatic Compressed Air Energy Storage ZHANG Yuan YANG Ke LI Xue-
mei et al( Engineering Thermophysics Research Institute Chinese Academy of Sciences Beijing China Post Code:

100190) //Journal of Engineering for Thermal Energy & Power. — 2013 28(2) . —134 ~ 138

With a change in the heat distribution in a heat storage device serving as a basis established was a cooling heating
and power cogeneration model for an advanced adiabatic compressed air energy storage system and derived was the
expression of the main parameters of the system. With changes of the cooling heating and power load of a building
serving as an example the authors compared the energy output characteristics of the power supply model of the AA-
CAES system with those of the cooling heating and power cogeneration model. The results calculated by using the
models show that compared with the power supply model when the cooling heating and power cogeneration model
reaches its maximum power generation capacity it can simultaneously provide a maximal output of cooling energy
quantity of 0. 62 units and heat energy quantity of 1.1 units ( when the maximum power generation capacity is re—
garded as 1 unit) . To regulate the heat distribution in the heat storage device can change the proportions of the cool—
ing heating and power output of the cooling heating and power cogeneration model thus better making the adapta—
bility to load variations. Key words: AA-CAES ( Advanced adiabatic compressed air energy storage) system ener—

gy storage cooling heating and power cogeneration

ORC = Influence of the Working Medium on the Ther—
modynamic Performance of an ORC ( Organic Rankine Cycle) System With Low Temperature Waste
Heat-produced Steam Serving as the Heat Source YANG Xinde DAI Wen—zhi REN Chang-zai ( Col-
lege of Mechanical Engineering Liaoning Engineering Technology University Fuxin China Post Code: 123000)
ZHAO Yang-sheng ( Mining Technology Research Institute Taiyuan University of Science and Technology Taiyuan
China Post Code: 030024) //Journal of Engineering for Thermal Energy & Power. — 2013 28(2) . - 139 ~ 144

To recover and utilize the steam produced from low temperature waste heat during the hot exploitation of mineral re—
sources proposed was an organic Rankine cycle-based thermal power generation system. With the parameters of a
self-developed convection hot production oil shale low temperature waste heat power generation test system serving
as the basis five environmentally-protected working media were chosen. Through utilizing the calculation program
designed the law governing the influence of different working media on the thermodynamic performance of the sys—
tem was simulated and analyzed. The calculation and simulation results show that each working medium can work
only in the subcritical state the thermal efficiency and net output power of the system will assume a monotone in—
crease and decreasing increment tendency with an increase of the evaporation pressure. To use R236fa can obtain
the highest evaporation pressure of 1.94 MPa while to use R600 can get the highest net power output and thermal

efficiency of 4.211 kW and 11. 1% respectively. Due to a relatively high evaporation pressure permitted by the sys—



