OllLAX|Zst, M20® HM3%(2011)
Journal of Energy Engineering, Vol. 20, No. 3, pp. 178~184 (2011)

HetAl ot=2T7|HZEN(CAES) M A|AHE! o X] EA
zgol’ . o|ME - 0|&t3|

Energy Analysis of Constant-Pressure Compressed
Air Energy Storage (CAES) Generation System

Young Min Kim', Sun Youp Lee and Jang Hee Lee

Department of Engine Research, Korea Institute of Machinery & Materials
(Received 20 October 2010, Revised 22 July 2011, Accepted 29 July 2011)

o [e]
0 =

US71AHCAES) 72 7iAEfHIof L3} 53715 ool v Altell At A7]= g o=
A A7 bl 8ok AR A AR e sto|He| Ylgoletal & 4= qltk 1y
71E FS5E7IAE AL A Aokl 53718 dRF e A5E7] ARl SIS = AUl
e A STl HaL, v =2t S flsf d5571E WESH A= e] o st
A ek olef o] 241 b 230] {2 MR Rglsto] A oA HlojuA He A2 A5
2 gAEge] A HashA Ei= 99lo] "k & =wolAe of2dt 71 MY dEevIA W
Ao EAEE sias] sl A= WA A AS571AR  AE AR 9lem, dlk
% SR ol A] B4 S8l oAl B %‘—7}9} 5E P aNE Cﬂléﬂ‘ﬁﬂk M2 HW—J 444

o
ZAK)
4] ‘Q%—%’ﬂ?‘%* “E-*%i 2ol ‘ﬂl’fS ;‘*O* 7‘*Oﬂ —4?* aed *J# OﬂLVl s #ﬂi 0‘?7171 A%
715 50%01d &Y & e e 7L Sl

200 : 2T/ AH(CAES) WA, 4] CAES, ofuix] o, ox7]

Abstract — Compressed Air Energy Storage (CAES) is a combination of energy storage and generation by storing
compressed air using off-peak power for generation at times of peak demand. In general, both charging and
discharging of high-pressure vessel are unsteady processes, where the pressure is varying. These varying conditions
result in low efficiencies of compression and expansion. In this paper, a new constant-pressure CAES system
to overcome the current problem is proposed. An energy analysis of the system based on the concept of exergy
was performed to evaluate the energy density and efficiency of the system in comparison with the conventional
CAES system. The new constant-pressure CAES system combined with pumped hydro storage requires the smaller
cavern with only half of the storage volume for variable-pressure CAES and has a higher efficiency of system.
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Fig. 3. Throttling exergy loss in Huntorf CAES plant.

Table 1. Characteristics of some existing CAES plants with
varying pressure of air storage.

Site Capacity % % Pgy/Py 4
(MW) (bar) (bar) (%)
Huntorf 290 48 66 1.38 5.2
MclIntosh 110 45 74 1.64 6.6
EPRI 15 55 103 1.87 7.9
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