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Experimental Study on Thermal Performance of Rock Bed Heat Storage System
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Abstract

Rock-Beds are generally considered to be the most suitable storage units for heating systems combined with air heated type of solar
collector in cold regions. Thermal characteristics of rock bed storage tanks were investigated by experiments using inline and stagger
brick’s arrangement for storage units of sub-scale model and by numerical analysis for basic models corresponding to experimental

condition.

The effect of bricks aligned/stagger arrays and it's dimensions on thermal storage and convection behavior in charging/discharging
process were discussed, and the stagger arrangement of the bricks was cleared to be the most effective in storage performance due to the
convective heat transfer enhancement and the area increasing.
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Fig.1  Outline of Experimental Apparatus

Fan

AERTIHRTRO X H IR, HEBRITHN 2 FTER
MBICEAD Z L TITWEREETH S L HOESI 2 H
BELTWThoEsd 27 BEALEL. Vo VRS
Arrayl~Array4 OEETH Y, FOEFITOWTLLTIZHR

45, F£7-, Fig2(a)~Fig 2D FDEFIK%E FhEh
R
Arrayl : VA ERAHCEE, BAMIZ 3 B, BEEFRENC

ofd, HMRAEFI
Array2: L A ERHIEBE, EEMEA QRIS SEH MICNE
W2 218, 38, 4 BOTFREIIELLDOE 1T
Oy 7 EREIFEIC3 Ty 77 EF
Array3: VA EMRIZEE, BHMIZ3ME, BXHAIZS
B ~, &IFMIC 3EER-EMEBET]
Array4 : Array30& 7y 7 2 BERBERIEANZTH L,
FRELF| X 7= EF)

=

B =
OOOEHEEHEE
OO00HOEdEA
OO0 EEE

Fig.2(a) Array 1(Inline Arrang.)
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Fig.2(b) Array 2(Stagger Arrang.)
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Fig.2(d) Array 4 (Pile Arrang.1l)
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Fig. 3 Stream Line of Air Flow in Rock Bed
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(b)Stagger Array
Fig.4 Pressure Distribution in Rock Bed
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(b) Discharging
Fig.5 Transient Temperature of Air Inlet and Outlet
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Fig.6 Transient Changes in Rock Bed Temperature
(Charging)
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Fig.7 Transient Changes in Rock Bed Temperature
(Discharging)

Fig6(a),(b) LV, EBBBTII LD L U HEFIDFE S,
HOMX Y AQRIO L HOEFE D BBENREL o TIN5,
ZHIEE IR L CEBRICE L OB, SIRIRAE
KR TWRNZ EERLTWA. Thbb, BURO%
FROEBMBREREFTHILICLY, EHIZHLER
TERLWVWH 2 EThHB., LUTEHITENTEE LRI
BUWBEARHBLTARD L, VUHERHHCBVWIEHEED
E58, ERRTEOL L TREREL R THWB00D
#5._nﬁ VA ERECE R TEWZZ ETL AR

ZBRREAEEN, FORBE2EBETAIERIZEST, £V

— 554 —

NI | -El ectronic Library Service



The Japan Soci ety of Mechanical Engineers

ZLOBBAONLCHOETELZONZZ LR, LI
BAPERTEBEIVY, ERICSNA LV HTOREHE, o
FVZREMENKRELI RS EIZEBZ O THS.

&7z Fig. () (bIT R L7 BB TIL, Eo v HEF]
OBEAELHOMO LV TREDHFREL RoTW5, £
HBGBREOWHEBRIIZ W T, LY VBEITIRXTRL
TWAR, TO%, TOTEROZESIBPILTNBE N
Zlbbhmd, ZoOEMIE, LU TERICBWESES0E
BREAOMOL o HFIZELFENRTVS,

Fig 8 IX¥EHMKTHICKIT 3, TBWE I FHTOEN
BLELohOMOBELAOEESTHD. Hnb, HKE
FXVLHEEEZOITZHI PIBELROEENEL, £ATR
BS & LG EDIEH N, BBEOES XV IRE AR,
BROREVEWD ZERREARNS.

—g
@ - v -
h 08 X%
2 . L o ] -
I 08 A\ & —
i i S SR B o o
F—a&—{ e

2 o R e S -
B0
3
AE 04 SRS
g o ¢ Arrayl = Array2] |
3
:g o2 —&— Arrayd =< Amrayd
Z ot —

. T T I {

0 100 200 300 700 800 800

400 500 600
Distance from Inlet [mm]

Fig.8 Effect of Rock Bed Arrangement on Temperature
Distribution

Tablel Thermal Storage Efficiency in Rock Bed
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