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Development of Thermochemical Heat Storage Technology Using Calcium Oxide
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Experimental apparatus of thermochemical heat storage system

RxBRHSERICHT BEFEIRILX—PEIXR
WX —HROBABAN—IRE LT, ERFMOICHD
HEFEIIhTWD, ERRMO—DTH 2{LEEHIE, T
INVX—BE EBREE)PECEBH A XABLTIAX B
DETHENH5, BT, ZOZEEHROLEHLT
HBMEHIV S ™) L (CaO) DAKFARE KRS % AL 7=Ca0/
HORIEZZFHICER L, ERABEOREZIT> 1o
T/, EEHREHICHVTHEEICKE CEbH 3 #3zHiEEE
ERBEIRICHEEDMI A EEE £ > TV B H, HESTE
L& Zhs DBIfETIREE T 2 BHMRICETEET IV
ZHFEL . ChICKUBBEPEETH - 7-bFEE
ORIGRRED FRIFTREE & W, RAIERBREERB IS &
B EBRROEVICK ZHEEANDEE L BRI C =
BZEBEME-T. KETIE, CaO/HORILEZHDE
IR E ERMREEEET VORI OVWTRAT 3,

1 FZAHZ

PEEH G %O MR LR LA 2 2 CRmIcHA S Z &
THARBULZSEERE A2, HABUFIZ20504F £ TIZ [
LR (COz) DY 2 FHBE X 1 b § 2Bk FH S (=R v
Za— bW EEBETEIEAEEMALE, ThEEKT S
IEFAERELT R L X — DA E NIRRT 5 Z & T{bh
B OWE ZHIRT 5 Z EAEETH S, L LKBEEES
RJASIFEEITZ DR S REN L BEVNKEETH D, R

Thermal energy storage (TES) can help to reduce
energy consumption and enhance shares of
renewable energy to achieve decarbonized society.
Thermochemical heat storage (TCS) technology has
relatively high energy density among TES technologies
making the system smaller and low-cost. TCS based
on CaO/H20 which involves hydration/dehydration
reaction of calcium oxide has been experimentally
investigated in lab-scale to verify heat storage/release
operation. To improve performance of TCS system,
both heat exchange and solid-gas reaction are critical
factors. Numerical analysis model that integrates
those factors has been developed to simulate behavior
of TCS materials during the reaction which is difficult
to measure in actual tests. This report introduces lab-
scale demonstration results of TCS based on CaO/
H20 and numerical analysis model of TCS reaction.
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Characteristics of major heat storage materials
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= Operating principle of CaO/H,0 thermochemical heat storage
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Equilibrium relationships between temperature and
vapor pressure on hydration reaction

Schematic diagram of demonstration equipment
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Result of heat release experiment
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Model and conditions for reaction analysis of heat storage material
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Numerical analysis result on temperature, pressure and conversion field of thermochemical heat storage material bed
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