2.398. 1. 53(2) 233-244 (2568) KKU Sci. J. 53(2) 233-244 (2025)

Snenfaas uu.

KKU SCIENCE JOURNAL

Journal Home Page : https:/ph01.tci-thaijo.org/index.php/KKUSciJ

Published by the Faculty of Science, Khon Kaen University, Thailand

KKU SCIENCE J[OURNAL

ﬂ”liﬁﬂ‘i&}’ll,%\‘iL%ﬂﬁﬂﬂ’liﬁ\‘iWﬁ\‘l\ﬂﬂﬂ?’]ﬁJngULﬂﬁaﬁﬁﬁ]ﬁﬂi%UUU%}Ua'}ﬂﬂﬂ
v & 3 =
wnnnulugunuuingy
Technical Study of Extracting Waste Cooling Energy from Air
Conditioning System and Storage as Chilled Water

L a a

dsatan uaSubsus

o

Sirisawat Juengjaroennirachon®’

Fynonalulafiniesna aazmalulafognamnssy uviinedosedgumans Jwinawy3 15000
Program in Mechanical Technology, Faculty of Industrial Technology, Thepsatri Rajabhat University, Lopburi, 15000,
Thailand

unfnge

mdeluadsiidumsfnvidanadansfamdinuanuundefisninszuutiveniaundaivly
sUuvuLEY ganaaesUsenauiessuuvaudunuusalesuin 3.52 Alated (12,000 diigaadalus)
ADUIALEOSLUUTZUIBANSauMBeIne THansiadu R-22 WJuasinu dsdnfiundsnuanuduaing
negiliden v 1 Tadiuns nsanszuenidulugudnaanIguenvuIn 330 dadiuns g1 450 Hadiuns ‘Uiiﬁ;ﬂfﬂ
23 &3 uavriuauuiuauseu muludlvenswnvney 1 va lngldvensawaswuinduniugudnais 15.87
fioduns vuvlildoumduiuguinaranigluinye 260 faduns sesfing 45 fafiuns gniareszaingda
weLsiesuazaounsaees lumsneaesliuiugumaiiszuudiueiniadl 25 esmwaldea uaziunseinannis
USUe1n1Ac 900 1,800 waz 2,200 TA% AINEIRU 21NN1TNAGBINUT ﬁwﬁmnaq'mﬂuﬁaﬁ’ﬂLﬁuwé“wmﬁ
aungdisududl 25 ssmuwaidea wasthnelufvslioumyianasedereilionuisrnasd Se¥nusedugamgily
MABATYELLIAN «%'!aﬂfwmaTuﬁaﬁmﬁuwé’amuﬁqmmﬁLafﬂ"aL‘m'wﬁ’u 18.73 16.36 wa 13.25 samlgaided auaiu

°

FM51NN150NUMAIILSDUVDIADULAULLBSLRABWINAU 4.10 3.81 way 3.65 Nlaing auaau ndsluivesszuu

s
P

‘Ui‘UB’]ﬂ’]ﬂLQaEJL‘V]’m‘U 1,062.42 1,092.04 uay 1,112.71 1o auaeu wagdulsednsvesanssougszuuusu

mmﬁm%aammﬂu 3.43 3.22 hay 3.04 @Ua10U szmnﬂmﬁmﬂmmu%&ﬁmwwamaamﬂﬂmuwaNmmm

3

Hufe gunsalliidudon uarldfuilumsindalios Taefidsnfundmuanubulindnnsfmdsauanudy

widefiveandnansyienudu Fuhngludwerimihfigadundsnuanudundeiitesnainaisinarnuiu 8nva
&~ 2 vl o 3 v v @ o 2 o ' P

nran1sneaesty Ianudululanavihiiduanndarinfundenuanudundssgndldan wu nsdiidun

Heangungivesemangluiesusvenmaneunavlinssuulivennie wediglionerneluieadusaulag

Tdnusiudussuunmsianududienissemevenit niedidndundisangamvgioinianewdluaiem

anuseulinupsuauges Weldunsiindszdnsnmliiuszuuuiveinia Ine3sldesdldanusuiugunsal

waniasuanusou udu

*Corresponding Author, E-mail: sirisawat.j@lawasri.tru.ac.th
Received date: 27 March 2025 | Revised date: 22 May 2025 | Accepted date: 6 June 2025
doi: 10.14456/kkuscij.2025.19


https://ph01.tci-thaijo.org/index.php/KKUSciJ

234 KKU Science Journal Volume 53 Number 2 Research

ABSTRACT

The aim of this research was to perform a technical study on extraction of waste cooling energy
from air conditioning system and storage as chilled water. The experimental unit consisted of a vapor
compression refrigeration system with a capacity of 3.52 kW (12,000 BTU/hr), and an air-cooled condenser.
R-22 refrigerant was used in the system. The cold energy storage tank was made from a 1 mm thick
aluminum board and had a diameter of 330 mm and a height of 450 mm. This tank was filled with 23 L of
water and wrapped with thermal insulation material. The coiled copper tube with an internal diameter of
15.87 mm, was entwined to a diameter of 260 mm with a 39 mm pitch spacing. The cold energy storage
tank was installed between the evaporator and the compressor. During testing, the usual designed room
temperature of 25°C was used, and the air conditioning loads were adjusted to 900, 1,800 and 2,200 W,
respectively. The results showed that when the initial water temperature at the beginning of the experiment
was 25°C, it decreased steadily until it reached a constant value that was maintained throughout the rest
of the time period. In the cold energy storage tank, the average cool water temperatures were 18.73, 16.36
and 13.25°C, respectively. The heat transfer rates of condenser were 4.10, 3.81 and 3.65 kW, respectively.
The average power consumption of the air conditioning system was 1,062.42, 1,092.04 and 1,112.71 W,
respectively. In terms of the coefficient of performance of the system, the values were 3.43, 3.22 and 3.04,
respectively. Furthermore, this research has identified advantages of cold energy storage tank, including
their uncomplicated equipment and minimal installation space requirements. These tanks operate on the
principle of extracting waste cold energy from the refrigerant, with the water within the tank serving to
absorb the waste cold energy from the refrigerant. Moreover, the findings from the experiments suggest
potential applications for the chilled water stored in cold energy storage tank. For instance, this chilled
water can be used to assist in reducing the indoor air temperature before the air conditioning system is
turned on, thereby accelerating the cooling process, particularly when combined with evaporative cooling
systems. Alternatively, the chilled water can be employed to lower the air temperature before it transfers
heat to the condenser, aiming to enhance the efficiency of the air conditioning system. This approach

requires the combination of a heat exchanger.
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