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Abstract

Energy storage technology is of great significance for waste heat utilization and promoting sus-
tainable energy development. Based on the coal-fired power generation scenario, this paper es-
tablishes a Carnot battery system model composed of a high-temperature heat pump and Kalina
cycle, and analyzes the influence of system pressure on the performance of the Carnot battery
discharge stage and the influence of heat source temperature on the roundtrip efficiency and per-
formance of charging stage. The results show that when the flash pressure increases, the efficiency
of the heat engine increases with it; the greater the turbine outlet pressure, the smaller the effi-
ciency of the heat engine. As the temperature of heat source of the flue gas increases, the COP
gradually increases, and under the constant heat storage temperature, the roundtrip efficiency
also goes up with the increase of the heat source temperature. This study not only broadens the
use scenario of Carnot batteries, but also provides performance data reference for the research of
energy storage technology under the flue gas waste heat utilization scenario.
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Table 1. Table of system initial parameter
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Figure 1. Carnot battery system based on coal-fired power generation scenario
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Figure 2. Process flow of heat pump system
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Figure 3. Process flow of Kalina cycle system
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Figure 4. Process flow of heat storage

4. fithp AR
3. MREIEMNIRTR
3.1. REARGMHRESH

COP,, NHRIERESHL, RIHIRE S ISR IR . Cop,, W HI T VP4l v HLih 78 LS AR )
M. EAKXIT:

COPhp — er — Q3
E, W,

hp

(10)

X B, AEGEHLEARE, O, M.

m

DOI: 10.12677/m0s.2023.124319 3486 e RSE TR


https://doi.org/10.12677/mos.2023.124319

piil
GH
48

3.2. HAIME

PHLEE n,, AT E Kalina JHT RAEMREMEESE, o TR s s 2 vERe, L
TESCRE IR SRR HE, HEARWT:
_i _ , _Wp

= 11
Qvt Q3 ( )

771«:

3.3, BIARE

TEIRRETR npyp A& R IR E AR 22 RE L —, ERAERGHE —MEH AN, MHEEE, 57

HE E,, ZRWE, HEARWT:
Ekc
TTerp = E (12)

hp

#30(2.2.2)M(2.2.3), TEIHRE 7y AT LARE— DRI A

E ke e - 0, t
= € = e =5 — COP ° 13
UPTP Ehp th /COljhp hp nkc ( )

REBIAUNBRSEANTRGENMREEEE R, mTHRERHK. Bk, P RAMESIR
AL EAENLAIE AR AEE, REMEIARCRIEAEE R H S F AR RCR .. R EHRER,
E— B E LREAME X s i ge, s RSt
4. th5vHe
4.1. [EH%} Kalina {3 FR 44 ERIRE D

o Kalina fEAMERERIRIRIRZ, LR, 5. THRKEZE. B TFARXHIRG R REHKE
A 5 HAERGE E IR BN, I AT R s 16 R R05em, BARERE2RE S AE 30 L.

4.1.1. [NEEH
AN ZE R R 77, PR RAMRESEUR L, BRIE 5 Fronmigi R, TR, B TN 284t

20,00 14.00%
COREEYE '
18.00 | == %P o = 12.00%
16.00 | —@— AWMLHE
1400 10.00% 4
z 12.00 8.00% é
51000 #
S 6.00%
o 4.00%
4.00
2.00%
2.00
0.00 0.00%
16 20 24 28 32
[NZ&JE /7 /bar

Figure 5. Diagram of Kalina cycle performance parameters changing with flash pressure
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Figure 6. Diagram of Kalina cycle performance parameters changing with turbine outlet pres-
sure
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Figure 7. Diagram of heatpump performance parameters changing with heat source temperature
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