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Evaluation of Performance of Building Thermal Mass Stor age System with Cellular Decks

Hisashi Fujita  Hidetaka Komiya

Abstract

"Air insufflation systems”, where air is blown upwards onto the underside of the floor slab, are widely used
for building thermal mass storage. However, the effective thermal storage steeply decreases with distance from the
blowing point. To improve the thermal storage distribution, we have developed a" Cellular deck system”, where air
flows through air passages consisting of cellular decks on the underside of the slab as well as covering plates. A
mock-up of this system was made and its thermal characteristics were measured. We have also developed a
simulation model, where the dab sectionisdivided into thermally connected cells. The simulation outputs accurately
reproduced both measured results of steady state and of transition after supply air temperature change. The
thermal storage was measured in aroom with an air insufflation system, and simulation was carried out for the same
roomwith acellular deck system, showing 1.8 times more thermal storage for 85% average s ab thickness than the

air insufflation system.

goooo

gooooooooobobobgooooooboobobobobDooooboobobOobobDOoboDoboo
gooboooooooobbooobboooobooobbooobbobobooobDbooLoDbbUoo
gooboo bobooobooobooobobobobobooboooooooboboboboboobooboobonDo
goboooboobooooobbooobboooobobbooobooobboooobboooobobbooooboDboo
gobooobooooobbooobobbooobobooobbooobbooobooobboooboOoo
goobooooobobgoooobooboboooboobobobooobobobDobobbobobDobooob o
gooboooooooobbooobboooobooobbooobbobobooobDbooLoDbbUoo
gboobooooboobobobobooooboobooboooboossooooboooooolsoooooong

01.0000on

00000000000V O00D00D00ooooooo
OO000C0Frig.100000O0O0O0DDOOODOOOOO
gboboooooboobobooooboboboooboo
gbooooobobooboboooobobooboooo
gbooooobobooboboooobobooboooo
gboboooooboobobooooboboboooboo
gboboooooboobobooooboboboooboo
gbooooobobooboboooobobooboooo
o00oo0ooooo(@@)ooooooooooooo
gboboooooboobobooooboboboooboo
gbobooooooobobobobooboooonDo

g2a20000bogooboooooo

OFig.10000000O0DOO0OODDOOODOOOOO
Fig.20 0000000000 O0ODOOOPhoto 1000
godddodoouoououoouoooooooooooo
oooooooooo (o )yooooboooooooo

61

(booo)oobooooooooobooooooo
gooooooooooooooooooooooon
gooooooooooooooooooooooon
(Dooooo)booooooooobooooooo
gboooooooboboobooobooboboboooo
goo(ooo0)oooooooopoooooooo
gboboboooobooboboboboooo
gooooooooooooooooooooooon
gboooooooboboobooobooboboboooo
gooooobooboboboooboobobouooooo
gobobobobobooooboobooboboboobooo
gboooooooboboobooobooboboboooo
gboooooooboboobooobooboboboooo
gooooobooboboboooboobobouooooo
gboboboboooooobo 2bo0bobooooo
gbobobooboooboooo

g3.00000ogn

OFig . 3000000000O0000DDOOODOOOOO



0o00000O00O0O0ONe.640000O0O0O00DODOO0OO0DOOO0OO0OOOO0OOOO0OOO0

oooooooooo

gooooooa

oooooooono

pA

_ﬁi/ ooo ¥ o] < N[
) —ON] Jos0
\ ®
0oooo A 0oooo \
YN\ Dooooo/ /N Dooooo
00oooo 0ooooo
. oo
0o0oooo 0000000000000
0oo 000000000000

—F

ERE ER T AR

[FZEFyFIL A2 |

80000000

<~ 000000000000

Fig.l0O0ODODOOOOOOO0 (cooooooooboobobooogoooo

ooo)

Schematics of Air Insufflation System and Cellular Deck System
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Configuration of Cellular Deck System
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Underside of Cellular Deck System
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Schematic of Full-scale Experimental Rig
of Cellular Deck System
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Heat Transfer Coefficients Inputted into Simulation
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Representative Temperature Points and Heat Transfer
Network Applied to Simulation
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Convective Heat Transfer Coefficient
on Inside Surfaces of Air Passage
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Convective Heat Transfer Coefficient
on Slab Upper Surface and Plate Lower Surface
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Comparison between Simulation output and Measurement Comparison between Simulation output and Measurement

Result (Temperature Profile in Slab Section)

Result (Sectionally Averaged Temperature)

=2 J000(@0O0) ® 0000000

00] == 0000@O00)=0000(@00) ®000000000@O0000)

IJf'DD[I[I[I e 00000 PIOPI3

oo

Oo0o0oooo
ooo
good

oo
350Mx 750H__

7200

oo
500Mx 750H__

1800

[boooooooo]

500Wx 750H O x N ____Bax

7200

[boooooooooo]

Fig. 110 00000000000 (DOOoO0DOoO0oDOoo0oooooooooon)
Plans of Air Insufflation System and Cellular Deck System
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Slab Thermal Storage Distribution
with Air Insufflation System
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Thermal Storage per Slab Division

of Air Insufflation System and Cellular Deck System
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