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Abstract—Current air conditioning system is using refrigéras
the cooling medium. The main purpose of this stisdp develop an
air conditioning system using chill water as thelow medium. In
this system, chill water used to replace refrigeras the cooling
medium. This study is focus on the split type wiit conditioning
system only. It will be involving some renovation the indoor unit
and freezer. The cooling capability of this systeas validate by few
series of testing, which conducted at standard 36ffice room.
Result of the testing found that 0.1% rof chill water is able to
maintain the room temperature within standard ug te 8 hours. It
expected able to maintain room temperature up tbdl® with some
improvement.
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|. INTRODUCTION

ALAYSIA is one of the countries on the equator thas

the tropical
Therefore, in order to do our daily life in a muatore
comfortable way, the uses of air condition systemns to be
very important nowadays [1]. Air conditioning systes the
process removal of heat from indoor air to outdaiorfor the
thermal comfort design temperature. In another &sgion,
air-conditioneris atool, a device, a appliangstem,
or machine designed to lower the air temperatudehamidity
within an area, commonly for human comfort cooling
buildings or vehicles. Air conditioners use refriggt that
easily convert from a gas to a liquid and back mgahis
refrigerant is use to transfer heat from the indawrto the
outdoor air [2].

Air condition has three main parts; they are a casgor, a
condenser and an evaporator. The compressor arkmesr
are located outdoor while evaporator is locatecbamd The
refrigerant goes into the evaporator through a \ery and
narrow hole. This process cause pressure dropsefiigerant
begins to evaporate into a gas. Finally, it exgdetat from the
indoor space. As the heat is removing from thethé&,indoor
air is cool. This process continues repeatedlyl tind room
reaches the design temperature. System operatiotums off
when indoor temperature has reached the desigretarupe.
As indoor temperature warms up, air conditionerkbat until
the room reaches the design temperature. The olgesftthis
study is to develop an air conditioning system king chill
water as the cooling medium.
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rainforest climate or equator climate

At present air conditioner unit using refrigerarg the
cooling medium transfer, while this study will bsing water
as the cooling transfer medium.

Il. METHODOLOGY

A scale down TES model was developed base to typlt
air-condition operation system. The indoor air dbad unit
was modifying by attaching cool storage freezervesa
additional parts and components were included itite
system. The development process is including desigrerial
selection, component selection, fabrication, as$enamnd
experiment.

At design stage it is important to design how &nsfer cool
from storage tank through evaporator and finally
surrounding. Low temperature chill temperature forage
tank was transfer to evaporator by water pump. Wats use
as transfer medium. Water acting as the mediunranoster
cool from tank to evaporator. When the low tempemt
reaches indoor unit, a blower from air conditiosteyn wills
blowout cool air from indoor unit to surroundindhi$ process
will create a turbulent air condition around indamit and will
help heat transfer process from surrounding tagmtank.

New piping design needs to replace split air cooulit
piping system. The main important thing is the pipsystem
must connect the water pump to enable water pump to
pumping chill water from storage tank into indoarituand
then return to storage tank. No copper tube usddisnnew
piping system[3,4]. Fig. 1, show the systematicgdian of
TES model. A new wiring system needed to controtewa
pump and air condition indoor unit. The operatiggtem are
controlled by using present air-conditions congydtem.

INDOOR UNIT

COLD WATER FLOW
WARM WATER FLOW

WATER PUMP [

Fig. 1 Systematic diagram TES model
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Chill water temperature is important thing in tragidy.
Maintaining lower temperature of chill water is aaim
important to consider. Losses in chill water steragpacity
will consider as a weakness in this studies. Tioeeethill
water storage tank cannot be just an ordinary waek. It
must capable to kept low temperature for a longer. this
reason, chest freezer seems to be one of the duides as a
storage tank. In additional it also will produdalicwater by
itself. Fig. 2, shown completed fabricates TES eocdbwn
model.

T —Tanlu, T [ LES]

(d)
Fig. 2 TES model (a) Front vien (b) Back view (o)e&Sview and (d)
Front view

IIl.  RESULTAND ANALYSIS

The developed TES scale down model is completed

designed and fabricated process. The product densik
indoor, storage tank, water pump, piping system poder
supply. Fig. 2, shown completed fabricates TESescawn
model. Ordinary chess freezer was select as stasae The
freezer will perform as ice or chill water makedan same act
as storage tank.

The indoor unit and storage tank is connecting ésighed

piping system. The indoor component consist corelens

blower and controller as common indoor units. &erof
experiments had carried out to test the performarfcéhe
designed product to produce cooling effect insideoam
during actual operation condition. Small office moaelected
as a case study.

CASE STUDY |
Date : ¥ Mei2012
Time 11.30 am
Room Size 12 m?
Room Type Small Office Room
Operation Mode Open Loop
Cooling Medium Chill Water
Volume 0.1 m3
Circulation Medium : Water
Storage Temp 6°C
Outdoor Temp 32°C

There are five thousand data was record in this sagly 1.
Data lodger recorded temperature reading every teimt
eight-difference point. Experiment was start at301am until
5.00 pm. Detail of data result is show in table I.
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TABLE | CASE STUDY I
CASE STUDY 1 COOLING TEMPERATURE READING BY DATA LODGER
Channel ~ 1-Channel ~ 2-Channel Srl(i‘h;nnel 4 Chamel 5 -Channel 6 -Channel 7782735‘ & Date 1§ Apl’ll 2012
Date Time OUTD?OR ROOMD(TOP)ROOMD(BOT)R AR ?LOW WATEEZ OUTWATEI? IN WATER T|me 11 30 am
TEMP°C  TEMP°C TEMP °C TEMP°C TEMP °C TEMP °C TEMP °C TEMP°C .
452012 113040 8255 2742 2082 2377 1857 1828 943 975  Room Size 12 m2
452012 114040 3420 2808 2097 2416 1923 1002  10597.20 .
452012 115040 3411 2880 2136 2464 1975 1053 1124806 Room Type Small Office Room
4/5/2012 12:00:40  33.68 28.86 21.62 24.79 19.95 19.89 11.658.52 Operation Mode Open Loop
452012 121040 3438 2900 2176 2493 2017 2009 1193751 _ )
4572012 122040 3468 2945 2199 2533 2041 2031 1214696 Cooling Medium 0.1me
452012 123040 3532 2985 2217 2541 2062 2054 12.316.96 Volume 0.1 m? of Chill Water
452012 124040 3533 3019 2245 2560 2092 2089 12567.11
452012 125040 3580 3052 2273 2598 2121 2118  12.797.18 Circulation Medium : Water
452012 130040 36.37 3073 2305 2627 2152 2146 12.967.30 Storage Temp 200
452012 131040 37.76 3125 2330 2656 2179 2178  13197.44
452012 132040 3552 3107 2342 2664 2193 2202  13627.77 Surrounding Temp 36°C
452012 133040 3459 3053 2343 2647 2183 2201 14.038.16
452012 134040 3447 3033 2345 2643 2201 2206 1443858
452012 135040 3437 3031 2359 2644 2212 2221  15099.02 From Fig. 4 shown at beginning of the experimeotnal
452012 140040 3456 3030 2376 2655 2239 2253 1598944 office room temperature is 28 °c. After TES scaevd model
452012 141040 3516 3051 2414 2682 2279 2094  17.03960 . )
4512012 142040 3500 3070 2453 2701 2327 2342 17.9810.02 start operating, office room temperatures reduc20t6C. The
452012 143040 3814 3106 2494 2746 2379 2393 18.871067 graph shows that office room maintained it tempegatvithin
4502012 144040 38.08 3149 2540 2783 2430 2445 19651161 specification. The model capable keeps room teatpes to
452012 145040 4216 3195 2580 2805 2473 02487 20311264 ) .
452012 150040 3975 3257 2623 2858 2522 2543  2L0013.63 the desired thermally comfort temperature, whicl23sto 26
452012 15:10:40 39.02 3266 2655 2872 2559 2553 21511457 °C approximately about 325 minutes. In summaribss
452012 152040 38.13 3251 2689 2008 2590 2601 22121545 experiment shows with 6 °C of 0.1 m? chill watecaessfully
452012 153040 3859 3279 27.30 2938 2636 2640  226116.32 o )
452012 154040 39.00 3287 2759 2958 2671 2670 2312179 reduce room temperature from 28 °C to desired teatpe
452012 1550:40 37.54 3272  27.88 2996  27.07 2716  23.7018.05 for more than five hours.
452012 160040 37.05 3251 2811 3002 2732 2735  24.1418.97
452012 16:1040 3691 3241  28.30 3022 2758 27.64 24561983
452012 162040 3651 3227 2854 3037 2786 2793 25050.68 Experiment Il Result
452012 16:3040 3587 3240 2866 3001 2795 2804 25372161 .
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V. Conciusion
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Fig. 3 Temperature distribution for case study |

is able to maintain the room temperature up toetleurs. In
conclusion, from the research be carried out fotlmad chill

At beginning of the experiment, normal office roomwater have a potential to be use as the air camility cooling
temperature is 28°c. After TES scale down modelt stamedium. Further development for this study is eiaken

operating, office room temperatures reduce to 2IF@. 3

shows graph of case study 1 result. The graph shbais ACKNOWLEDGMENT
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