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Thermodynamic Calculation and Analysis of Carbon Dioxide Expander
Ma Yitai Wei Dong Zha Shiong Li Minxia
Abstract:  From the viewpoint of geometric structure of reciprocating, rotary, scroll, and screw expander, CO» expansion process and
their movement characteristics were analyzed respectively. On the basis of themodynamic calculation for CO transcritical system with
different expander, the actual recover power and sructural size are obtained. Considering the expansion behavior of supercritical CO2,
the general requirements of ideal expander are put forward and the pros and cons of different type of expanders are also compared.
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|
e [ | 221
e CO2 ,
—— —— i AR
1 €O, 1450r/ min, 2.7m’/ h,
1 Iy (1)
0 T T e
V= DS (mi/s) (1)
240
g 2.2.2
&~ 50mm, 100mm ,
(2)
C.= 0.516, Cr=
-0 . . 0. 989, n= 3000r/ min
-0.3 0.8 1.8 ,
s (kJ/kg-K) 1 , ,
) 0 B V= o5GCanlD (m’/s) (2)
. 2.2.3
, 5C, 60mm, 50mm,
76.5°C( 55°C) 20mm . n= 3000 min,
, 2, (3)
4 375 ,
S - : V= 25D~ @)zl (ms)  (3)
2.2 JUM K kgt 5 240
CO, 2.2. 4
2 N 37
, t = 4mm, r= 4mm, h
, = Smm, P=27=0. 377mm,




Vol. 30, No. 10, 2002

FLUID MACHINERY 45

(4) ) ,
V= 60nTP(p- 20)(2N- Dh  (m7s) (4) 2
W 08 08 go= hi- ha(ikg)  (5) |qi= ho- ha(Kilkg)  (6)
n: 0.7, 0.91; . .
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3, : ..
, Now= (W) (12) |way= ha= hs( Kiikg)  (13)
; Nep= mllgttoog (W) (14) | Vap. = %(m%) (15)
, (02 , -
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2~ 4,
(] , real
vs/v3= 2.69, vi/va= 2. 05 FER= NQO (18) CoP= = (18)
COZ com
3
(m) 0. 012 0. 100 0. 060 0. 008
(m) 0. 006 0. 050 0. 055 0. 0038
(kW) 7. 374 81. 536 11. 043 32301
(kW) 3152 34. 850 4720 13. 806
(kW) 0. 551 6. 089 0. 825 2.412
(%) 175 17.5 17.5 17.5
, 2.2~ 5.9kW
: , , 1~ 15kW
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