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Abstract: Because of the growing interest in supercritical carbon dioxide power cycle technology owing to its potential
enhancement in compactness and efficiency, supercritical carbon dioxide cycles have been studied in the fields of
nuclear power, concentrated solar power (CSP), and fossil fuel power generation. This study introduces the current
status of the research project on the supercritical carbon dioxide power cycle by Korea Institute of Energy Research
(KIER). During the first phase of the project, the un-recuperated supercritical Brayton cycle test loop was built and
tested. In phase two, researchers are designing and building a supercritical carbon dioxide dual Brayton cycle, which
utilizes two turbines and two recuperators. Under the simulation condition considered in this study, it was confirmed
that the design parameter has an optimal value for maximizing the net power in the supercritical carbon dioxide dual
cycle.

- 7|5y - é cCO, 2718, 2 (el oa A9
cas
m : AR [ke/s) 7
P . ol:%_a [MPa] él_;gx}
MRS wil

T : L*_[C] i c WZ}7] (cooler)

ATpy @ Fu37] W Ha 252 [C] : 3] ¥l (heater)

Q D9 kW] hs - A9

Woee : w=9 [kW] HP . 1ot =
Q o 5 58] = = S| 2~ = LP . Xi ?:]]- ‘é‘
§o] =i U AT Ay 705 7 st s _

(2015. 11. 10-14., ICC A ) LH =4, p + 7F478 2] (pump or compressor)
+ Corresponding Author, twinjin@kier.re kr r . A} A 7] (recuperator)

© 2016 The Korean Society of Mechanical Engineers t =k (turbine)




674

o] .
2

297 o
el ol

71 2 7zl Hls)

SRR

>

7 7bsd naE AYsh AEAYN AlAE T]Eo]
o AA7IA, 29 dEE 29 Solxl dA
A ool exet FEHMEHE ouEtn, o]
N Ay 71de AEE 25 2R "o
o] AtztEl o] S A H-S 3098C, 7.377 MPa®, &
Ao QA Aol ES A9 o] 7.4 MPa

oA RE ZAs} AAUY oldel &
oA G,

ZUA olikstErA Alo]lEE 2 dasd
T Hololy, AYstE HEVA 2 dudrE
FAA A FHNME 2 dasE AEE A
A 7 Qe AAES 7R AR HrhE 9l
th o] 7ol HEE AQHE AL 1948 =9~
9] Sulzer Bros ¥ 1967'd W|=12] Ernest G. Feher

of osfrort, F31 20004 o o]
o} 4] SFR(Sodium-cooled Fast Reactor)@} - Z|}A|
o 92 Td Ves et AACdA 7E
o] 28 ] AtolE& AT F e VEEA
FE 7] Azsigleon, B FHZole HUd
HE 5o ddS o] &stE = A&7} o] FolA

A =

=i

P
a9l

A4, ZdA olitstera W )& FofollA
AR R == I ) 4 ] =] = S
ATE 7P oPEet 3l 2 32 SNL(Sandia

National Lab)21 8], SNL-2 2005 o] g = %7 o]
Ahstera i APAAE A F s e 9l
.0 Barber & NicholsAH= SNL¥} &5 02 %9
Al olikster A AT AT 7] ek 7%
= MEeplon, AlA Hx= AR A A
d=7] A4S s ANL(Argonne National
Lab)> =7 olitsters wd 7w FoAAx
53] SFRell i3 &S ®ol d7skar U
ol¢} ©H&of, W2 2011'dFE DOE®| NREL
(National Renewable Energy Lab) %22 10 MWe
e HHg A o]kt 2 d HASES 9
3lSunshot T2 18-S A&sta Yok stH, o
9] Japan Atomic Energy Agency(JAEA) A= %<
oL WBHERE WAN2HO] 847)E FAS 9

APIAE A% R LFAgom, SFRY 4 F S

e

=1
S

YA olabstEa WAN 2 ATE S5

Institute of Applied Energy(IAE)+ Tokyo Institute of

=z

HN

RN PR 4

o

Technology (TIT)¢} F&o= ZUA o]itsiera
A Al2E T ASAXE Adsion, dY

A ATE S ThO
Selibete] 49, KAERI (33 9448979

A PAEZ FE a3 gl SFROl ] A 84

AES BHow 297 oldsEia Aol £
AQTEE AA, B Jx ANE TH Fo

q,'(6)

g, KIER (Br=oldA]7l=dd)ol s A
2013 1€ AFAAE dA S, 19A A5 2A
ZAA oibstE A BylolE Ale]EE 9]% TAC
(Turbine-Alternator-Compressor) %2 A7 2 A
gk vk om D @A WaFed 294 Aol A
T el BNl F e 5EVIE Ze

- =

=

2.10kWeg tt He|o|E
AO|E A

A+ 2%/93 35.9C/7.9MPa,
180°C/13MPa Z7A A 12.6 kWe
oS Zhe TAC F9$ Fig. 13 o] 47
Zlslglom ) olet HEo] HAZH, pre-cooler
AA olitstErA B o]
Fig. 29} 7ol A|z}tst
A ApolF M E =2

) . N
o] 3]

O =
- X

ol oo

my 2 0y 8 ol H
[m to ¢

>

torlo it N om

A ol A 2
oMo HEI|A A7E
H71Ae] A7]e Bl8)] w5 A
1 3 AFE FAIZI
E4& EFsH

A28 AxH

T e 1HE 273 o9k yEo, mlE,
W3 HAF FNA I AA S} AFHA Alole] wlh
Zhol| 93k E£Ao] Frtaly] Wit o] E ZAAZ



Gas foil /A
maln stream Journal bearlng )
‘-‘ i

— thrust bearing

Fig. 1 TAC (Turbine-Alternator-Compressor) unit of the
10 kWe-class supercritical CO, Brayton cycle
test loop in KIER

€02 liquid pump 8

. ;
’q‘!’ X
=% "‘,
o R e
COZDODSlE(’

Fig. 2 Photograph of the 10 kWe-class supercritical CO,
Brayton cycle test loop in KIER
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