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Abstract

This paper describes an operation strategy of ice storage systems for
energy saving during building cooling. In this study chiller is assumed
not having function of part load control. Thus, it is needed to adopt
on-off control with the objective function of summed energy consumption
for minimum energy consumption. A conventional control strategy
compared with the chiller on-off control is chiller-priority control. In this
contro! chiller operates as its full capacity and ice storage meets the rest
of the cooling load.
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Fig. 1 Schematic of ice storage Fig. 2 PLR and electric power
system consumption of screw
compressor chiller
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Fig. 3 Distribution of cooling loads for a L Storage % Chiller

design day during the period of

building cooling Fig. 4 Load meet in chiller-priority
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Fig. 5 Load meet in chiller on-off Fig. 6 Cool energy stored in the tank
control

A4t AH£® WurEale] &% F BEXE Fig. 39 dehdich AdiFde 1617
Mcal/hr, 8% #AbslE 14685 Mcal2A %382 89%olth. Al=dlel &3 Y719
ZA Bz 103,200 keal/hr, T3 28] A# 31 kW, HWadze AFEF 737,251 kealol
o, WEAE 89%olth Bl ¥EE FA AYLusl 119 kW, daE @ 2udHL 35
kW, Wz Wztgy g2 26ldage 25kWE AU

52 A3 £4

AXARE Fig. 438 Fig. 691 Yeblilch 45719 W& dzrt Y3 HEA7
Zzte] Bag 71EA071M BE71$-Hol st Fig. 491 Y3, ¥E71 on-offAl
ole] tatdE Fig. 5ol Uehhdch ¥E71$-4e A9, ¥E71e 7ted AdiAE¥ez
A ¢AH3, Yoix PuisE 9592 E ol8std @3sn Ao Fig. 5AME A ]
A Fge WEZE AAANNEE AYHUL, YoiA ARl W77 Hda g e
o2 gAHT gon, YrAE YEdzaN 93HES 31 USsE ¢ F Ao 2R
T 7tA gAAle ol thate) WAl HAH WE Iz AFH Qe FIF W
8 Fig. 69 YEhRUATE W71 A o dRG WE7] on-offAlold % &9
297 Bed F8 § UEdRd Folde £EFol o AET & 5 oy, HRd=E

-73-



o ZWEI%i FS U gol o] &3S ¢ F Uk

|, ‘@%71 M 3% 7] on-offA o7 ol o &F WHAIZE F X iwge Zt
Zt 49821 kWhet 460.36 kWhEZXM, ¥E7] on-offalo] 7| do] &8 Mol WEr M) 9
T LARY R AH TS FBFAY = & Ao dEHy, Y4EII$MY AR o
T%HE A7l YA 2H]7F A74E Aog Aite] HAU

6. 28

B =fdAEe BERE £F4o 71T e ¥E7IE T4 E FE5E4 HE
€ g 3t 5HAEYE A2 HA A AT AL A
Ao dizte] HESF AL ¥HHE d}F F 3
161.7Mcal/hrg& ZE 104179 WAz wHe X3 o, W57 on-offAl
AERE &9z, WF %ZT‘Z— Aeygo dstd maegt.

ol81§ W% 7] on-offdlole F&AE HAESY Astd Ao YHES 71Ee] AorIUA
WE7) Aol SAANEHA Ao vIY A, X iu B %9¥W6éﬁ”lﬂ%
g Ao A

oo
s &
< o

)|<

AHg71%

H 135 F AdE WA [hourl Toouse : WE7 F42E 23 33 HAAHE
J EAHES [l

k DA dolA dele & t : eje] Azt [hour]

N D AR el oA wlA g @A leh T WE7] Aojds

PLR :4¥%79 FERSE Uopt T et une A2

Qcn T W@¥E71el WAt [RT, keal/hr) Ust cWEdz 3uwE Aojws
Qchnom  * BE719 TAYHZL%F [RT, kealhr] w,, s vakel gaxre Ay An kW)

) : @E7lel Ay} [RT, keal/hr] w, WS r] A"ad kW]

o D AE YR [keal/hr) W WS T Ay ay kW]

Qs cWEdzz e WdE [kealhr]l s wzbg A A (kW]

Qi - WEIEY £YRF [RT-hrs, keall Wyna @ WEAI2d AF 40 (kW]
Tenon : WE7] &7 Bt &% [T] x tWEGxY £A4UF

FAuEd

1. KHLee, Y.J.Joo, B.Y.Choi & S.JKim : "Model of encapsulated ice storage tanks
using charge and discharge performance of single ice capsule”, Korean Journal of
Refrigeration and Air-conditioning Engineering, Journal of the SAREK, Vol.12, No.4,
2000

2. Jan F. Kredier and Ari Rabl : "Heating and cooling of building-design efficiency”,
McGraw-Hill, Inc., 1994

3. Donald E. Kirk : Optimal Control Theory - An Introduction, Prentice-Hall Inc., 1970

“74-



