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Consideration of Appropriate Thermal Storage Time of Air-Conditioning
System with Slab Thermal Storage in an Office Building by Use of
Measurement Value
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ABSTRACT: In this paper, the appropriate thermal storage time of an air-conditioning system
with slab thermal storage was considered by use of summer measurement values. Two standards
of heat extraction rate and criterion function were established as the standard that evaluates
appropriateness. When heat extraction rate was a standard, zero hour and seven hours were
obtained as appropriate thermal storage time, in the case of evaluation by energy consumption and
running cost individually. Also, when criterion function was a standard, the difference between
energy consumption and running cost was small, it was because the weight function to room air

temperature deviation was much bigger than heat extraction rate.
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Fig. 1 The schematic of air-conditioning

(a) In the nighttime

w=R o] A= Jung and Shin"'9] o1 7o] A]

Al kel o

JEo R

system with slab thermal storage.

=
-

3 7tsk=

oz

e}
A&



ASAE T3 Arade SUESd vRA L] A4 ST HE 721

IJ\

1

()(hs(j EV
7O

= 2-O
[
(SRS

20O

@)
7O

' '
4 s

AF7F A= 94 302 7M1= A dEle
H, AR 2 94 3025 &5 64] 307t
Ae ANeErt A4LeEs fASES 3224
& AAstas

ZAZE S vgEgRer, T2 FHULE Y
A=A e SR =

mm, Al %2 850 mm, %3} 45 mm 7+24 3
3F(O@~@)ell dd7F M=o 3lof, 5 HAH S
2 ZAdolg 7t dEHr

=g TR7)E 2R o 3219 gE
A7 FA el A 1Rel VCL, Ve
AW 71, CH-RA, VC-RA, VC-ST, VC-SA+ 7}
= 598 ASe

7t e dlelEHE HAAgsalrh HAEH 0w A 25
A& dloly T Uiad 2 AR AR x7o]
29 ggrd Ao PeE 79ke HolgE A9
3k 18U H o] HlolHE AEUNoE AAsIATE A
A AAHE Table 1o 3| FE o= LERR AT
a2 4 g7 20029 7€ 8YU (¥€)H-H
84 10 (E)HA 9] 5577ke] 9]7]2& Fig. 59 4
gt
4,800
630
oo
[ ] [ ] [ ] [ ] [ ) [ ] [ ) g
[ ] [ ] [ ] [ ] [ ] [ ] [ ) §
the sixth floor
o :% OA floor
o 4 .
243 @

the fifth floor  °CI"E

Fig. 3 The measurement points of floor slab

temperature.
4,800
630
o
VC1-ST-4 H-RAZ VG21SA-3 3
. [o}-o [ol VC21ST-3
R 1% [ frefrmsenn,,
VC1-RA [ L VC11SA-4 3
veil D HE
i VC2-RA | |{-* VCZ-ST12
i VCI1-SAr3 Lfo]]
i i VCI-STT3 \e3 =
o | e w |8
o VCZ-sAr2
VC1-ST-1 il vo1-57-2
CH-RA1 i
D ol [
VC1-gA-2 VGC2-$A-1

VC2-§T-1

Fig. 4 The measurement points of air tem-

perature around the air handling units.



722 3
Table 1 Examination object days
Thermal
storage | Mon. | Tue. | Wed. | Thu. Fri.
time
5 hours | July 8| July 9 | JulylO | Julyll | Julyl2
10 hours | July15 | July16 | Julyl7 | Julyl8 | July1l9
2 hours | July22 | July23 | July24 | July25 | July26
0 hour | July29 | July30 | July31 |Aug. 1|Aug. 2
5 hours |Aug. 5|Aug. 6|Aug. 7|Aug. 8| Aug. 9
36
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Temperature(
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20
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Fig. 5 Outdoor air temperatures during the
measurement period.
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Table 2 Values of criterion function in the case of evaluation by energy consumption

S tizzremt?rlne Mon. Tue. Wed. Thu. Fri. Average

Temperature deviation 457.60 389.69 123.55 14.36 19.69 17.02

5 hours Heat extraction rate 1.37 1.34 1.73 191 2.15 2.03
Criterion function 458.97 391.03 125.28 16.27 21.84 19.05
Temperature deviation 10.98 31.47 64.84 28.21 38.95 34.89

10 hours Heat extraction rate 3.30 2.76 2.57 2.63 2.64 2.78
Criterion function 14.28 34.23 67.41 30.84 41.59 37.67
Temperature deviation 9.73 6.22 17.29 3.69 2.23 547

2 hours Heat extraction rate 1.98 1.96 1.14 1.80 1.74 1.87
Criterion function 11.71 3.18 18.43 5.49 3.97 7.34
Temperature deviation 16.30 23.83 21.52 417.82 90.87 20.55

0 hour Heat extraction rate 1.73 1.71 1.85 2.43 2.02 1.76
Criterion function 18.03 25.54 23.37 420.25 93.07 22.31
Temperature deviation 2.98 16.38 59.39 298.50 18.57 24.33

5 hours Heat extraction rate 2.53 1.55 1.67 1.99 151 1.82
Criterion function 5.51 17.93 61.06 300.49 20.08 26.14

Table 3 Values of criterion function in the case of evaluation by running cost
S t(};zggr}c?rlne Mon. Tue. Wed. Thu. Fri. Average

Temperature deviation 457.60 389.69 123.55 14.36 19.69 17.02

5 hours Heat extraction rate 0.70 0.67 1.06 1.27 1.48 1.38
Criterion function 458.30 390.36 124.61 15.63 21.17 18.40

Temperature deviation 10.98 31.47 64.84 28.21 38.95 34.89

10 hours Heat extraction rate 1.99 1.51 1.38 1.43 1.46 1.55
Criterion function 12.97 32.98 66.22 29.64 40.41 36.44

Temperature deviation 9.73 6.22 17.29 3.69 2,28 547

2 hours Heat extraction rate 1.73 1.69 0.88 1.54 1.48 1.61
Criterion function 11.46 791 18.17 5.23 3.71 7.08

Temperature deviation 16.30 23.83 21.52 417.82 90.87 20.55

0 hour Heat extraction rate 1.73 1.71 1.85 2.43 2.02 1.76
Criterion function 18.03 25.54 23.37 420.25 92.89 22.31

Temperature deviation 2.98 16.38 59.39 298.50 1857 24.33

5 hours Heat extraction rate 1.91 0.93 1.06 1.39 0.91 1.20
Criterion function 4.89 17.31 60.45 299.89 19.48 2553
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