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5 BHHE Bz o
saE yous mE SGHE FE 7 BN EE 2R

KWH KWH KWH KWH NT ML, (2E,

1 117 0 0 0 0 18603 0 0

2 117 0 0 0 (0] 18603 (4] (0]
3 117 0 7774 0 7774 18603 14692 13837
4 117 0 19812 0 19812 18603 37444 35265
5 117 (0] 23712 0 73712 18603 44815 42207
6 117 17576 8814 0 26390 18603 49877 67537
7 117 17576 8814 0 26390 24921 49877 67537
8 117 17576 8814 (0] 26390 24921 49877 67537
9 117 15808 7904 (0] 23712 24921 44815 60702
10 117 0 15808 0 15808 24921 29877 28138
11 117 0 7774 0 7774 18603 14692 13837

12 117 0 0 (0] 0 18603 0 0
ITOTAL 25 68536 109226 0 177762 248508 335966 396597

Partial storage

L2 8% WE BR 8% T Eh BB

KWIH KWIH KWIH (EEE> (gga)
1 74 0 0 0 0 11766 0 0
2 74 0 0 0 0] 11766 0 0
3 74 0 936 9854 10790 11766 7459 6389
4 74 0 9984 14274 24358 11766 27112 25264
5 74 0 14118 14274 28392 11766 34926 32623
6 74 11154 5746 14274 31174 11766 40183 50624
7 74 11154 5746 14274 31174 11766 40183 50624
8 74 11154 5746 14274 31174 11766 40183 50624
9 5616 14274 15762

5850 14274 15762
936 9854 11766
(0] (0] 11766 (0] 0

41964 119626 157176 251703 283911

Full storage

(0] (0]
14560 176280 213824 172754 176396

#HEEs
NE, A,
18603 18603
18603 18603
33295 32440
56047 53868
63418 60810
68480 86140
74798 92458
74798 92458
69736 85623
54798 53059
33295 32440
18603 18603

584474 645105

408906 441087

#2 =8 =
T TRE D
3975 3975
3975 3975
11589 10998
23124 21638
27032 25246
29615 32008
30965 33358
30965 33358
28382 30489
20668 19478
11589 10998
3975 3975

225854 229496
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Fundamental Of Ice Storage System

When water is solidified into water, the heat stored
is called “heat of solidification”. The solidification heat
is 79 Kcal/Kg ( 1 Kg of 0°C water to be solidified into
0°C ice ) . Usually, the required temperature of cooling
water used for air conditioning is less than 15°C. It
means that 94 Kcal/Kg of energy would be available
when 1 Kg of 15°C water is solidified into 0°C ice.

The principle of ice storage system is to utilize the
off-peak hours to operate the chiller to make ice. The
cooling capacity stored in ice then can be applied
for cooling instead of operating chiller during peak
hour to avoid the higher energy cost.

Funcion Of Ice Storage System

® Shift peak-hour energy
consumption

The ice making chiller is operated in the night time or
off-peak hours so that the energy consumption in the
day time or peak hours is shifted and reduced.

® Cost saving on the demand charge
and the initial cost of power receiving
system

For instance, for a factory, the energy consumption is
100KW each for production equipment and for peak
load of air conditioning. If traditional chilled water
system is used, the total demand charge of 200KW
shall be applied. By application of ice storage system,
the energy consumption of ice making chiller is
shifted to night time while production equipment is not
operating, and the demand charge can be minimized to
100KW.

® Save on running cost

Under the bi-zone or the tri-zone electrical rate, the
running cost can be saved at the off-peak rate. The
additional 25% discount of non-peak hour is applied
for ice storage system (in Taiwan).

® Reduction of chiller capacity

For traditional air conditioning system, the cooling
capacity is decided according to peak cooling load.
However, the required period for peak load is limited
to certain time period only, and the chiller is operating
at less capacity in most time of the year. Especially in
Spring and Fall seasons, the cooling load is reduced
to less than 50% of capacity, which means the initial
investment of chiller is partially wasted. By application

of ice storage system, the chiller can be operated for
the extended hours at the lower capacity.

For example, a cooling load of 200RT/hr is required for
9 hours, from 08:00 to 17:00, the total cooling capacity
is 200RTx9HR. If the operation hours are extended to
15 hours, the chiller capacity will be reduced to 120RT
(1800RT-HR+15HR). As the efficiency of ice storage
system is lower, the 150RT of cooling capacity shall be
selected for the chiller, in comparison to 200RT chiller
for traditional chiller system.

® Higher running efficiency

During ice making process, the chiller is running
at full capacity so as to avoid the less efficiency of
operation at lower capacity. (Generally, for traditional
system, even under operation of 50% load, the
energy consumption is still up to75% of full load
consumption).

® Capability of extension

Additional cooling capacity can be achieved by simply
extending the operation hours without investment of
new equipment.

® Low temperature cooling water
supply

The ice storage system supply chilled water for
refrigeration, dehumidification and process cooling. Due
to the lower temperature, the volume of supply air and
supply water can be reduced, so that the capacity of fan
and pump can be reduced accordingly. As a result, the
energy consumption and the initial investment can be
minimized as well. (the fan capacity can be reduced up
to 35%, the water pump power consumption can be 25%
less).
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Transfer the peak-hour air condition power consumption and save the electricity fee.
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Chi-li applies the objective evaluation standard into manufacturlng the international product.
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Responsibility of

%ﬁﬁﬂSEEEELMhh ShIFssHNERK S ENER
ERME (AT3C) EIBE—0. 059%

Aiming at the high temperature and high humidity environment, Chi - Li develops P series products whose
features are low heat loss value [ AT35°C heat loss is 0.059%. ] ,
excellent heat insulating character, condeusation prevention and corrosion-resisting material.

The key factors of evaluation for the total freeze ice storage tank performance are:

Performance capacity :

e the calculation temperature values of total heat,
latent heat and sensible heat,

e ice-melting speed curve and ice storage frozen
temperature curve.

e the balance character of pressure drop and flow
rate.

Construction Features are :

e the corrosion-resisting performance of material,

e the moisture proof, water proof and anti-
condensation performance of insulation material.

e the heat loss and heat transfer coefficient of the
tank body.

e the tank body suitable to be applied on the raft
foundation or outdoors.

Others :

space requirement of maintenance service.

the period of warranty.

capability of competition from lower cost.
service for the economic evaluation and the
capability of technical information of the system.
supply the associated eguipmens of the ice
storage system.

job reference.
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Traditional Chiller Water Cooling System
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Ice Storage Cooling System
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Cooling Water Pump
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a Ice Storage Brine Pump
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Plate Heat Exchanger
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Ice-Melting Ice Water Pump
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BRI
EASRISERE - BB KRARAENBREHE -

ZHENRSEN  NEEERENXREREHE -

Traditional Air Conditioner System:

When the conditioned air is applied, run the chiller
water units and all accessories. The highest
conditioned air demand period is the peak-hour
electricity consuming period - the most expensive rate

period .

fFEKINESRRIR -

EEREEREBEIERTER - BEDR K HE R F#2087K
REK (BERARRE) HeRDEE - BRXEALIRE
BB - EFREBIRKR (AIRARE) BN =Rz
EREN  REBROXZNEN  BEELZSELNIY
Bt - ERBKREBESHRENER - BREMEFE -
MHIHRERIR

Ice Storage Cooling System:

Operate the brine units and ice storage brine water
pump to for ice making (blue line processes) during
the off-peak electricity consuming period-the cheapest
electric price period to save running cost.

When air conditioning at day time , it is only need to
operate the ice-melting brine (red line processes) for
cooling the so as to transfer the day time electricity
consumption to night time and save the demand chare
If the ice - melting pump is connected to emergency
generator , the cooling function can be continuous even

the power is in failure.
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LIEETE : 620-RT/Hr

ERIEH8-HER/ET : 4300 RT-Hr
€HiEg12-HrZFEaRE : 6500 RT-Hr
EiEEHEE4-HrEFEAR : 2300 RT-Hr

[fEf 22 ]

WKIKHERRAESD © 620 RT

KRR B EAEE : 750 KW

[ Sk 223]

FEIKMHRRED - 120 RT (19.35%)

fIKIESESE : 4300 RT-Hr

KA RMBRIEAEE : 160 KW (21.3%)

* HE RG] -

1~ 120-RTHEEKHEAR - FEBEIEISERBEOHr - 615864
RT-Hr&SEEN - SHARFREGFE/R4320 RT-Hr - 20LLED
TREE B8 RT-HIEEM =R AT -

2~ 120-RTHEKMEHE - FEKEE20Hr » 751920 RT-Hr
SEH 0 BRITEISFRIE R EE4Hr - 121480
RT-HRSAES - BETTRE1920+480=2400 RT-Hr
» YL BN Ol B e BB B4 -Hri RS A s -

3 BhHEHEE 1 2-H - AT +2IEENBERE 4320
+2400=6720 RT-H&)SHEES -

2. A Hm I

* 2 LT -
HEIETERKE(4C) - ZE1-HWRAE - BRHAB
B HRAEEHASNAFTER -

* KU -

1-HrEv 2B amE « 86-RT/Hr

RETTREEC ]

WKHEARRES 1 86 RT

K HE AR P BB SR B ES ¢ 105 KW
[k 2E ]

fEKHEFEBETD © S RT (5.8%)

RIKESE : 86 RT-Hr
RKEERMBRERAEE 1 7.5 KW (7.1%)

* RG] -

S-RTEEKIE - B BEEF22Hr - IRFEE86 RT-HrESHEE
B AT REERRE - #BH1NE1CHKK - HERLET
ERREN<NEH -

3{ELE T

* 24 FLRRR L ¢

BREMER24NFEZNRR > ARIERCBEREBEER &
B E-FRA > EEENHASNETHER - HERB-
AIERRHRESTR - 120%80HEFM SR FT -

* Z P

LB REHLERFIVSEAT : 420-RT/Hr
BREIOESIESEAT - 80-RT/Hr

[FF 23]

MOKHEAEEER © 420 RT
HOKHHERHIEBRMAEE : 470 KW

(5 Bt fikvk 23]

POKHEREER © 80 RT (REHMMEIFILSAME)
fIkiABEES - 20 RT

fEKIBESE : 350 RT-Hr

HWAARMBRBEEE : 127 KW (27%)

* SRR

BREHAASO RTIHIKHIMIRHRISHRIAEN - B20-RTHEK
AR BB EE22Hr - TJEEE350 RT-HIBSAES - BLERE
LN BMERSIEH350+80=430 RT-HrH)S81&G -

4ABELATE - RBBFHRZER

* 2 LR

REEFRA  EESKEERTI0~40%HRSEK - B
ERANRRAFTIRERRD  BFERTHHR - LI
WSAFEXR  BRFE0%LL - B4 FEHEFAIED
[211:00~13:00%17:00~21:0088  HEARERNAR
' RIEARSRETAFTHNS0~60%HEK °

* 5

RIERAKZENET : 3200-RT/Hr

2BAEEKR:30220 RT-Hr

KR

KK HE#EEED © 3200 RT
AKKHEHE R MR A ESE : 3232 KW

[5r Btk 2231

fEKHE#EEED ¢ 1600 RT

FIKIESE : 11520 RT-Hr

WM BERIEAEE : 2100 KW (64.9%)

F HERIER Y
1600-RTREKHEHA R R EREEIFERZHOHr - IFEFE11520
RT-Hr&S8EH » BSRBXMZERERRE  IRATA/NERK
i 1600-RTHFATHENEFBIZH 19200 RT-Hr(1600 RT X
12HNRZEEN » MBS ETTIRMH115204+419200=30720
RT-HrED28N&T - WEIaREE BAENETEK -



N

ftk 0 22 SRR

TOTAL FREEZE ICE TANK

Case Study of lce Storage System

1.Stadium, Church/Temple Hall

* Cooling load characteristics
Heat load generation in short period of time, mainly from

lighting and personnel. The impact of outside air is relatively
small.

* Case analysis

Peak load: 620-RT/HR

Cooling load for one day event of 8 hrs: 4300RT-HR

Cooling load for two day event of 12 hrs: 6500RT-HR

Cooling load for consecutive day event of 4 hrs:2300RT-HR

[Traditional system]
Chiller capacity: 620 RT

Power consumption: 750 KW

[Full load ice storage system]

Chiller capacity for ice storage: 120 RT (19.35%)
Ice storage tank: 4300 RT-HR

Power consumption: 160KW (21.3%)

* Operation Model:
1. 120 RT of chiller, 9 hrs of operation at off-peak hours,

cooling capacity:864 RT-HR, total stored cooling
capacity for 5 days:4320 RT-HR, enough for one day
event of 8 hrs.

2. 120 RT of chiller, cooling capacity of 1920RT-HR at 20
hrs of operation in night time, by adding 4 hrs of
operation in day time, the total cooling capacity is
1920+480=2400 RT-HR,which is sufficient for daily
event of 4 hrs requirement.

3. For two days event of 12 hrs, by combination of above,
4320+2400=6720 RT=HR cooling capacity available.

2.Dairy product manufacturer

* Cooling load characteristics
Dairy product sterilization at low temperature(4°C), 1 hr of

cooling requirement, surge cooling load requirement in short
period of time.

* Case analysis

Peak load: 620-RT/HR

Cooling load for one hr: 86 RT/HR

[Traditional system]
Chiller capacity: 86 RT

Power consumption: 105 KW

[Full load ice storage system]

Chiller capacity for ice storage: 5 RT (5.8 %)
Ice storage tank: 86 RT-HR

Power consumption: 7.5KW (7.1%)

* Operation Model:
5 RT of chiller running for 22 hrs to store 86 RT-HR of

cooling capacity, and release the cooling capacity in morning
to supply 1 hr of chilled water for sterilization.

3.Chemical Plant

* Cooling load characteristics
24 hours of operation, but the surge cooling required for

certain chemical reaction process for certain period of
time, and only 20% of peak load required for the remaining
operation hours.

* Case analysis

Cooling load for chemical reaction: 420 RT/HR

Cooling load for remaining hours: 80 RT/HR

[Traditional system]
Chiller capacity: 420 RT

Power consumption: 470 KW

[Partial load ice storage system]

Chilled water chiller capacity for ice storage: 80 RT
(for normal requirement)

Ice storage chiller capacity: 20 RT

Ice storage tank: 350 RT-HR

Power consumption: 127 KW (27 %)

* Operation Model:
80 RT of chiller running for normal cooling capacity, and

20RT of chiller running 22 hrs to store 350 RT-HR of cooling
capacity, then by combining above, 350+80=430 RT-HR of
cooling capacity for cooling requirement of chemical reaction.

4.Commercial space in department
store or airport

* Cooling load characteristics
For certain period of time, additional cooling load of 30-40%

is required. For department store, the increased cooling
capacity required in holidays and sales event, and the
required hours are 11:00-13:00 and 17:00-21:00, otherwise
the cooling load for remaining hours is 50-60% of maximum
load.

* Case analysis

Cooling load for peak-hour: 3200 RT/HR

Cooling load for whole day: 30220 RT-HR

[Traditional system]
Chiller capacity: 3200RT

Power consumption:3232KW

[Partial load ice storage system]
Ice storage chiller capacity: 1600RT
Ice storage tank: 11520 RT-HR

Power consumption: 2100 KW (64.9%)

* Operation Model:
1600 RT of ice storage chiller running for 9hrs in night time

to store 11520 RT-HR of cooling capacity, In day time, the
chiller is again operated for 12 hours to supply 19200 RT-HR
of cooling capacity (1600 RT x 12 Hr), then by combining
of two, 11520+19200=30720 RT-HR of cooling capacity is
auailable for whole day cooling requirement.
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RIFFAKZMNERT ¢ 16000 RT/Hr

[ 2]

KKHEARREA : 16000 RT
KRR BB R B R E = ¢
(5 & fifivk 223]
HEREKOKBERRRE © 13000 RT

@ IKHEHERED : 2400 RT

FIKIEZSES 0 17280 RT-Hr (D8#EK)
RIREFER- WA R MR BAEE : 12300 KW (85.4%)

14400 KW
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IKIKHEFBRED : 2400 RT
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5.Cleanroom of hi-tech electronic
manufacturer

* Cooling load characteristics
The hi-tech electronic manufacturer is always 24 operation

and the cooling load from production and lighting is stable.
The variation of cooling load is contributed form the outside
air loading and the heat transfered from the building wall due
to weather, climate or season, another variation is the loading
for office could be considered as well.

% Case analysis
Cooling load for peak-hour: 16000 RT/HR

[Traditional system]
Chiller capacity: 16000 RT

Power consumption:14400 KW

[Partial load ice storage system]
Chilled water chiller capacity: 13000 RT
Ice storage chiller capacity: 2400 RT
Ice storage tank: 17280 RT-HR

Power consumption: 12300 KW (85.4%)

% Operation Model:
2400 RT of ice storage chiller running for 9hrs in night time

to store 17280 RT-HR of cooling capacity, In day time,
beside of the cooling load from chilled water chiller, the ice
storage cooling capacity is used to meet the cooling variation
requirement as above mentioned.

6.Hospital. Power Company

* Cooling load characteristics
For public unit, it is normally in 24 hours operation and the

cooling load is often remained stable, except certain area like
reception lobby, administration office and other

areas which are not 24 hours operation and could be
considered as variable cooling load.

%* Case analysis
Cooling load for peak-hour: 2400 RT/HR

[Traditional system]
Chiller capacity: 2400 RT

Power consumption:2900 KW

[Partial load ice storage system]
Chilled water chiller capacity: 1800 RT
Ice storage chiller capacity: 800 RT
Ice storage tank: 5760 RT-HR

Power consumption: 2130 KW (85.4%)

* Operation Model:
800 RT of ice storage chiller running for 9hrs in night time to

store 5760 RT-HR of cooling capacity, In day time, beside
of the cooling load from chilled water chiller, the ice storage
cooling capacity is used to meet the cooling variation
requirement as above mentioned.

7.Cooling for high voltage cable in
underground trench-Hi-tech

Economic Technoloy Park

% Cooling load characteristics
In night time, the cable heat generation is less as the

electricity demand is reduced, so the outside air can be
introduced tO satisfy the cooling requirement. However,
in day time, air conditioned air shall be required as the
increased heat load and outside temperature affected by the
weather.

% Case analysis
Cooling load for peak-hour: 1000 RT/HR

07:30-22:30: 11250 RT-HR
22:30-07:30: outside air cooling

[Traditional system]
Chiller capacity: 1000 RT

Power consumption:1200 KW

[Partial load ice storage system]

Ice storage chiller capacity: 600 RT

Ice storage tank: 4320 RT-HR

Power consumption (peak hours): 720 KW (60%)
Power consumption (off-peak hours):600 KW

% Operation Model:
600 RT of ice storage chiller running for 9hrs in night time to

store 4320 RT-HR of cooling capacity, In day time, the chiller
is again operated for 14 hours to supply 8400 RT-HR of
cooling capacity (600 RT x 14Hr), then by combining of two,
8400+43200=12720 RT-HR of cooling capacity for whole day
cooling requirement.
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ReXRIESHARE : 1600 RT/Hr

FIEERABVBREILISENER : 1100 RT/Hr

MBS RV IFIESEIRE:600 RT/Hr
KIEHA(08:00~17:00)89%81 & : 12000 RT-Hr

[ 2 4]

KIKH&#EREAD - 1500 RT
HOKEAARMTBRIFZ2FIRESE : 1875 KW

[55 Etfk vk 2234 ]

KOKHERRRE © 600 RT (EREFAGUHERFIL S AR )
fiEKHHERESD : 1000 RT

f#KIESE : 6750 RT-Hr
WIERMBRBRNAEE 1 975 KW (52%)

* PG

REBEESEFHBEE00 RTIKKEBRHERSHITED - B
1000 RTEXHEMERBEIZIFRZEEOHr - IfEF6750 RT-Hr
RSHEN - RERBESHFHERRD - HOKKKEB S ESREN]
KBS ERBTSEHNDES > MBWSEM12150 RT-Hr
#9288 E(600RT X Ohr+6750RT-Hr) - K& FHIFHAER
[FEXEBEEERN] - #KEZN\KEI9EE750 RTHRSE
- DIEKKEERERANSRSHIFTED(EEFS0%HEN
300 RT) > ML TFFERIERFEHNESEH -

QIMABRKIE

* 2SI AR

HREENEICATENZERR (FH  BFBR BWX) ' B
BERENZEANET (AB - BXE) r 2FEEERRSRTAT
HXHARIBE658 » 60% N EMZEHGR - EEBRSNRA
FHS0~B0%ERK o

* L5t

REFRKRENETE : 1200-RT/Hr

2BAEFEKR:9720 RT-Hr

REETRCEC ]

KKHEHEBED © 1200 RT

IOKBEHE R M B EREFAEE 1380 KW

(A& fifvk2ei]

FEKMHRRED © 1350 RT

FIKIESE : 9720 RT-Hr (22#K)
BEEEBSER- T /A RMI B R EAES : 1282 KW
KUIEFFER-HIERMBRIBAESE : 256 KW (18.5%)

* B
1350-RTREKHMERREREEFIFREZOHr - 59720
RT-Hr&# SN - BXEBEBIFRET - RSKEATE N ESE
EBRKERAMENERISED - WHRITHERBHENSSE
BEXEE)  TEREABERE -

10.f8# P Rk KRR MRS
EIKZERR - 2R

* 24 CLIRE R ¢

ZREBERFERS~10B1D ° FBEY10:00~21:000FK
 SERBRARERT  AEFNRESHERE - HIRET
WEEATENZTERR (ZH » FFRE - MX) - RERED
ERBE (AR EXF) @ SARBIFH  RREBROERE
BEEK -

* Z Bl HT

KUEIFHAZERE 1200 RT/Hr

BREEIMIESEIAE © 800 RT/Hr

KRUIEHAZ BEYSENER : 8000 RT-Hr

[Pt 23]

AOKHEREREA © 1200 RT
KIKEEHE M BERERESE © 1440 KW
E2RENZHBE : 2300 Kw

(A=t fifivk 223]

fFEIKEEHERES 1200 RT (REHHIE IR A IKHHE)
fKIEZSE : 8000 RT-Hr (ZEH#K)
2RENZHBTE : 1200 KW (52.1%)

& FEEUBER ] ¢

REBIESERY  #KH%E(E320x2+80%x3+160 X
2=1200 RT ' £B7E#HE)ZEEHOHr - IH#E8100 RT-Hr
BUSHED - BRZERBEAFERR - RSRATERNEE - EHRE
IKIEIRBETEHRSEE - BTN EE (EXSE) X
IERRIE -

fi55E:

[REEHEEDSANKER ~ kKR ~ B80KIE « BBRIDRBER - £
SEGRAIKIE ~ ARTNEASIIRES ~ WAKR -
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8.Museum

* Cooling load characteristics
24 hours of operation, especially in holiday and event activity,

the cooling requirement is 30-40% higher then usual, and the
closed hours require only 40% of maximum load. However,
the lower temperature/humidity is required for most of the
indoor area.

* Case analysis

Cooling load for peak-hour: 1500 RT/HR

Open hours cooling load: 1100 RT/HR

Closed hours cooling load: 600 RT/HR

Peak hour cooling capacity:12000 RT-HR

[Traditional system]
Chiller capacity: 1500 RT

Power consumption:1875 KW

[Partial load ice storage system]
Chilled water chiller capacity: 600 RT
(for normal cooling load)

Ice storage chiller capacity: 1000 RT
Ice storage tank: 6750 RT-HR

Power consumption: 975 KW (52%)

* Operation Model:
In night time, 600 RT of chilled water chiller is operated for

cooling and1000 RT of ice storage chiller running for Shrs to
store 675 RT-HR of cooling capacity. For high cooling load
requirement in holiday or event, the chiller is operated in
priority and the ice storage is as back up system. The total
of 12150 RT-HR cooling capacity is available (600 RTx9HR
+ 6750 RT-HR). For low cooling load requirement, the ice
storage system is operated in priority. As the ice tank is able
to share 750 RT of cooling capacity so that the chilled water
chiller can operate at 50% load, 300 RT, to reduce the energy
consumption.

9.0ffice building

% Cooling load characteristics
Main consideration is the variation of cooling load for outside

air (day or night, weather, season), however, the indoor
cooling load (person, lighting etc.) is steady. The maximum
cooling load required period is less than 65 days and over
60% of air conditioning period only requires 50-60% of
maximum design load.

* Case analysis

Cooling load for peak-hour: 1200 RT/HR

Whole day cooling load: 9720 RT-HR

[Traditional system]
Chiller capacity: 1200 RT

Power consumption: 1380 KW

[Full load ice storage system]

Ice storage chiller capacity: 1350 RT

Ice storage tank: 9720 RT-HR

Power consumption (peak hours): 256 KW (18.5%)
Power consumption (off-peak hours): 1282 KW

* Operation Model:
In night time, 1350 RT of ice storage chiller running for

9hrs to store 9720 RT-HR of cooling capacity which allows
to satisfy the cooling requirement for day time without the
operation of chiller so that the demand charge and the power
receiving device can be drastically reduced.

10.Modification of traditional
chiller system to ice storage

system - school

* Cooling load characteristics
The air conditioning period is 10:00 to 21:00 daily from May

to October. In addition, the cooling load is required for the
activities in the stadium. The consideration of the variation
of cooling load for outside air (day or night, weather, season)
is incorporated, and the indoor cooling load (person, lighting
etc.) is steady. However, the requirement of loading in
holiday and nighttime class session shall be considered as
well.

* Case analysis

Cooling load for peak-hour: 1200 RT/HR

Normal cooling load: 800 RT-HR

Whole day cooling load of peak hour: 8000 RT-HR

[Traditional system]
Chiller capacity: 1200 RT

Power consumption: 1440 KW

Demand charge: 2300 KW

[Full load ice storage system]

Ice storage chiller capacity: 1200 RT

(existing chiller modified to ice storage chiller)
Ice storage tank: 8000 RT-HR

Demand charge: 1200KW (52.1%)

* Operation Model:
1200 RT of ice storage chiller(320x2+80x3+160x2) running

for 9hrs in night time to store 8100 RT-HR of cooling capacity,
which allows to satisfy the cooling requirement for day time
without the operation of chiller so that the demand charge and
the power receiving device can be drastically reduced.
Remarks:

The original cooling water pump, cooling tower, chilled
water pump and power panel are kept and the new installed
equipments include ice storage tank, plate heat exchanger
and brine water pump.
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*BOGHBEERTIERN  ERBKRERNBENER  —
EEI0TRREY - BISHIE a0 ERINERE ( DOUBLE SKIN )
i - RIMEREBRTTIE PU HBREM - REREMT
B2k ~ BoiEd ~ MBR - REEERFPINRKEERRE -

*ARR N RESE ~ AER - ERIMRISR - MR - MER
~ RNEE ~ R~ NBREL - BXA B -

[ B

*BIBHBESERA - —REINIAE - E=IiERE(O0UBLE
SKIN) - 3k[& RRISIEPURRIRIBM °

*EIEREY - ASTIRE - WERRH - TEE[KBEKARTR -

TS

*16mmo B mEREEMAL - RIFIEEDE 10Kg/cmyg » IHE
HEREEE N HRERIE - KRR « NRIE -

*IRAENN=AEIHEDLT - —EBERBEIVMEREES
BfRR) - SREBHFIIRBER]) - BXEEE - 28|
X RISRKRBKEOBER - EEBHENRS -

R iR W

*EARDEE (PU) RFREM @ BTRERBIRIRERE
R PE i@+ - RBETFNREE - 2ESERERBEEER
E50mm~100mm °

#{1ZZEE50cm Service Space
!

—
|\, ke
CONNECTIONS TO TANK

{RIRIMFRE PEAE

PE TANK OUTER COVERING

1FimE ‘
1 27PU INSULATION

BZIGHE L8180

POLYETHYLENE PE TANK

SR i
SPACER STRIP q

‘ 7]
HITIRE H

HEAT EXCHANGER COIL‘

—ENEEEREEEGIE

Double Skin Structure

PES —

i JEE i \
TANK BASE '
\ |
\

|

T

"

g
ETHAME

Corrosion - Resisting Material

Tank hody

*Polyethylene is the main material and use special
patented mold to make the double skin structure. The
thickness of outer-shell is 4.5mm and inner skin can be
10.5mm or more. Fill PU expanded insulation in the chamber
between outer and inner skin. The insulation can resist
water, moisture and sunshine and it is the most suitable to
place outdoors and on the raft foundation.

* No leakage, no moss, no rust, UV light resist, vibration
resist, impact resist, deformation resist, chemicals resist,

erosion resist. It is a permanent product.

Tank cover:

*Material is polyethylene molded and double skin
structure, chamber between inner and outer skin is
filled with PU insulation.

* The characteristic is the same as tank body and can be
stepped by personnel. The observing well is attached,
and the ice-making and ice-melting condition can be

observed through the well.

Heat exchanger coil

*k 16mm@ polyethylene coil, test pressure is 10Kg,”cm.g.
Special treatment, leakage proof. Patent delta
arrangement. The low efficiency frozen area of piping
intersection angle is minimized.
Besides, the efficiency of ice-making and ice-melting
can be increased, owing to the reduced gap between
pipes,ice thickness decreased and heat transferring
area increased.

** Tank base and tank body is one-body formation and
designed with lifter hauling guidance. It is easy to move

and install.

Insulation

* PU expanded insulation is adopted and insulation effect is
better than the effect of expanded polystyrene and
expanded PE. The thinnest insulation layer of the tank is

50mm~100mm.

Pipe adapter
*¢ Patent PE pipe copper adapter is adopted. It is guaranteed
that leakage would not happen as adapter is welded

with connecting pipe (copper pipe) by silver-brazen.
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ICE CAPACITY

ARRM]E
TUBES

ROE M
INSULATION

— ek AL AR
EEREE
DOUBLE SKIN
STRUCTURE

A
ETHYLENE GLYCOL

INERT

7K EFE CONNECTIONS TO TANK (mm)

HESS
EEE8

* EERETED - BIDREEA o
The complete design information and cost evaluation analysis are provided upon request

"R
TOTAL CAPACITY
& B

LATENT CAPACITY

B A
SENSIBLE CAPACITY

=&
=S

LINE SIZE(mm)

7 B
INGRED [ENT

B =

TANK COVER

B
TANK INNER

B B
TANK BASE

EEME
TANK COVER INGREDIENT

SN E
TANK OUTER COVERING

BEEME
TANK BASE INGREDIENT

NiEEME
TANK INNER INGREDIENT

H7EE

EG CHARGE (Kg) =

BRE

EG FLOW RATE (Ipm) 220

EEBHD I

% E.G BY WGT.
B (mm) 2450
= (mm) 1700

DIMENS [ON(mm)

130 RT-HR

108 RT-HR

22 RT-HR

50A(2” B) X 10K
7= (FLANGE)

UNFILLED WEIGHT(Kg) 530
FILLED WEIGHT(Kg) 5964

170 RT-HR 200 RT-HR

142 RT-HR 170 RT-HR

28 RT-HR 30 RT-HR

16 mm

R 2
THYLENE

o

— E@
™

oLy

PUZE VB T5mm B
T5mm PU POLYURETHANE

PUZE B M T5mm B
T5mm PU POLYURETHANE

PURE B A T5mm B
75mm PU POLYURETHANE
mREEBRZRK
POLYETHYLENE

BEEBM (SUS304 R )
POLYETHYLENE (SUS304)

BREBIME (SUS304 RNEASH )
POLYETHYLENE (SUS304)

BEREBRIM (SUS304 REEH )
POLYETHYLENE (SUS304)

454 518
290 330
25% ~ 21%
2450 2330
2300 2560

720 800
8228 9010

220 RT-HR

184 RT-HR

36 RT-HR

570

365

2450
21700

65A(2 1/2” B) X 10K
%8 (FLANGE)

900
9835
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