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The potential of using absorption chiller in a food industry

Aty Wy 3ind’, oAdnd atadne’
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AdeidunisAinefisinsnmmsldssuuiniudusuugandululssuuyssuemsussnm 1dnsan
uazlUABY Fafifdansnanads 5,500 Fusret! Falunisvinnu 7,680 Falused) Fupsumdnuiduainnrsmdnenin
namatinvessruumsudn  Wewwuavslunsidledemamnzaumuinmsuiuupnsruumssniainnslsle
panlaonss  annsowdsudunismenindouiusmisssilifirounuanvdaneisxildluedoniniuduuuy
gondulavhidsananssnufunssiunswdn  wamIvssdiumaassgmaninuiudiowdsuedosiniduduuuy
gondunaunusruudaladusarldmmdouinnssuunissdnssannsaUsendadldielitay 8,711,408 um i
sssnaAunu 043 T Snawerauununsawuiovay 38 Jwmaneuwnuayhunueiiia Wumslinwioulloans
Tnnsrvumssdn warlsanuiidilienehen 20 Hluveu Snidiluiiedugd 411 videmie Judu
madenvifmnrandulsaen  wesunsdd@neiiddmiviluidlulsawnguanamnssuduiiinsldndarlu
Fnwurideaty wavesmsdnuniavomnyfilssuiiiaufoumBaiinnnssriumndauarluilogiuniaden iy
aduayuluzvuuusne 9 wudardmasiunBonsdmivgunsaivssudandnu  Quiremdelmivariosay 20 wie
30 dmdulassnsoyinmindiruiinaneuuwnudayiilifussnounslinrumilaluniseyindndsamanniu
Aman: Tisruudsguamns ssuuinindusuugeandu Ao

Abstract

This research is to study the potential of using absorption chiller system in a sausage and bacon
processing plant with an average production capacity of 5,500 tons a year and the working hours of 7,680
hours a year. The procedure begins with the technical capacity of the production in order to find a proper
way to use steam. The study was found that the improvement of the boiling process using a direct steam can
be the exothermic change through the coil with enough condensates to use in the absorption chiller without
affecting the production process. The economic evaluation showed that replacing the absorption chiller with
a vacuum pump and using the heat recovery from the production process can save the expenses of
8,711,408 baht a year with a payback period of 0.43 year. The good return on investment is 38% because of
the heat recovery from the production process, 24 working hours a day, and the average electricity cost of
4.11 baht a unit. This is a proper outcome and a good case study for other industrial plants with similar
energy consumptions. The result of this study is suitable for the industries with the heat recovery from the
production process. In present, the government provides various types of funding such as tax reduction for
energy saving equipment, and 20% or 30% subsidy for energy conservation projects. This will give the
entrepreneurs more awareness to energy conservation.
Keywords: food processing plant, absorption chiller, condensate
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§ 7 D

(slectricity)
COMPressor
O e
boler e 20000 kg
5,000 kghr, 3barg.
Gbarg.

- - - ' -
UM 4 wiudanszuunsudnveslsanuneudiuug
& - v - &
Tunisfianunsessnuuuliiirnuisumdens
- 3 -l
NNIEUIUNSHARNITEIY absorption chiller iasvu
- O X » - - v
AnsilmivisiiaedpaAsuuanszuaunisuaniifousin
. g » » - . .
msilodndmauliidunisatearniouruvevio wax
' - -~ g -~
srurgenniuiuanladndursunuaniuiursuau
% o v a s % d
anildarnnsrurunisey wazdlldduiaosindudu
-~ - 5 - -~ r - ) .
wuugandusiiatudsilifuiheugnumagiiogsewing 90
- 130 °C Uszunw 4,000 ke/hr [3] dwdundaunduldlu
o - 1 - s % a
nsusueinialulsiaiu tieaanisldruaisaviundu
o - o O v -~ o
wuudalawiy anmmmuanmsg:ytauwawmmnmws
¢ o - o - -
MagndunilansizaunulouWlslunssuiunisuda
& = a PO v - ol
vianunsrlnaifsatuanuduiinansinmialedn nsdnil
. - L J ‘l
Asulruanduudiamnsav lnaminouiiamia
v & - ﬂ t . S o
gampilligeiunaunusruuiduiildlavndamninaud
s %’ - c w 1] - v )
wUsendadomdmlslumislotdnmanilsineg anweue
ar -
wInIseBNLUUUSUUsanaglugui 5

;
i > I o
O 3,000 Hghr, + chiller
Sberg.
boiler T 2,000 kg
5,000 kghhr. —— 5barg,
] TR

U 5 wudanszuounsudnvalssnundniug
wimsvszdiudnenwnanadadwuiilsau
fidnsaitsmeslumsuiudgsszuudaingn snduiah
nsUsadiumamsegmaniifiaidumadenlumsamu
IauﬁmsanmrmU‘Tuuazswﬁi'\waamsamuﬁaﬁ
1. Algielumsamuvesinsamsusznaude (4]

n. Aliilumadueies  (CHY
diamsnadlniives absorption chiller (12.5 kw) Ay

ARIINANY

smAtlwiieds (4.11 Baht/kWh) uasdaluaihaulu
soul (7,680hr/yr)

CH, = wdslyi x Alvifede x OP.hr - (1)

v AuanazU13aine (CHyg,) suivAguuLYY
AnvnvuinduAubuves absorption chiller #l4 (300
RT) pruduiguatizeinuised nssﬁﬁquaﬁﬁﬁnmﬂu
Tuszam 200 Baht/TRYyr (Teyasingunudwing)

CHogn = YURAUAIILEY X 200 (2

. ﬁ’mmu%am‘s‘m absorption chiller (CH_.,,)
5P A3BITUIA 300 FurImidu Ui 5,100,000
um

1 Ammuresgunsailusruu condensate uarns
Uiuupsgunsaiuaniduumnudoulunszuaunisudn

(EQ. ) 533 500,000 UM

2. ywldlumsamuuedlasanis Usenaudie

n. Arl1aIsruU compressor chiller (A/C,) aun
300 RT Awauannwasivfiadosdoanis (0.95 KW/RT)
er‘\'uﬂn'wh‘lﬂﬁ'\ma‘miawﬁw (Baht/kWh) uazdalus
yiraused (hr/yr)

A/C, = wailvih x enlvifiade x OPhr  (3)

v AINUALAEUITITNEIVBISTUY compressor
chiller (A/Cogs) N3sTdnAuTOYaR 1810 N TRUA
Urgeinwuardauueuysedilssauseliiuuigy
dRumn Faanipinserivegiusuinfuninuiy
waragnslinuvenaias auudlifianiu 5% vossim
\w3na (39 nATas 3,400,000 UM)

f. YaAYINTBITUL absorption chiller (S,) Wiy
1% Y8I3IAIAMY

2. ANdousIA1989 compressor chiller (D, ) An
TnedBidunsalnoimunergmsléauiiiuil 25 3 yadn
gAY 10% vassiAideuazatgnisldiumy
Usediu 129
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3. 71elfigniuszdnl (Annual net income, A) 183
S¥UU absorption chiller
Annual net income = (A/Cy +A/Cogy) ~(CHACHggy) (8)
4. mavszdlunanauuvunisamu (5] Fuilildluns
Uszdluwanauunuldun
n. srornAAUYU (payback period, n) Samnls
PINAUNTS
i(1+i)"
(1+i)"—1
Toedl P Aoluasu n Aeszoznianfunu 7 Aedns

= A (5)

- -~ v
nonils A Aesulaaniusednd
v. amsinanavununislu (internal rate of
return, IRR) AuruRInaunTsi (6)

x A

—_—-P=0 (6)
t=1 [1+IRR]"

Toodl ¢t Aedifesan N Wusgnisldauves
svUU IRR Fednrmansuununiely dvddinanideniu
Fusiilasamadauasnisiu q denudusferamu
wisliifiuals

6. uaN153suaraiUTIHANTIVY

wimsusediudnenmaadadsmuinda
Wulldlumaveta  Seldvszdiumsinuasegmans
Tosordudoyamamaiininonansdredeing q i
smvosgUnsaiilinndurudniuneludssmn 18
toaguioyamsinunsvgmaniuanddumani 1 wanns
Vssdlumamssgaand  agluinusimsssesnanfuny
voalAsIMIuardnsmansuwuNITaMY o nduns e
arwdouiiwiliiumnudoudl  wdeissinnszuiums
wdn vilwlildunuluduidsniilsenwihey 24 d9lus
sofuiuReiidrlusnsvirennn sEzaAUN)
uanmmﬁnumwsz;ﬁuﬁmmwwn compressor chiller
aAiiusldnaisge  SeildGuamusuanoy
wnue

A131aft 1 agudoyamansugmanildlunisusadiu

_ foyamaATygmaniimean yaAn
rlviilunsidunios (CHY 394,560 um
AAUARAEUTTINY (CHoa) 60,000 vmA
FRONIYBAATEA absorption chiller (CHe) 5,100,000 u'm
ABMUYBIQUATEL (EQeer) 500,000 uWm
Alviieeaseuu compressor chiller (A/C,) 8,995,968 ym/
Anirgednwivosszuu compressor chiller (A/Cogy) 170,000 U/l
YaAwINTBIIFUL compressor chiller (S,) 34,000 um
5L compressor chiller (MuANRouIMD o) 1,786,320 UW
elaguiuszdn 8,711,408 ym
Guamuveslasins Ginsiuldene q ui) 3,781,680 ym
sruraRUUTeNlATINT 0.43 9
HARDULMLNITAMUADT 38%

7. ajunan13idy

9 nnIsAnwIRaveInITIANdBuN N
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wdnUAIUNUTIENNTIUIRB U UIENIT T luTEUY
absorption chiller ni' DNAUNYU compressor chiller I.er
Uszudandrnulniilsluindosviiduid Tae
sanuuulildgunsaidaunaudig q wuty wieveszuie
Aamiou (cooling tower) YMidL N1IANBUIUIINATS
vszdudnenmlumanadmiegarudululdves
Wummindeuiiamnsodinduuldusslonilalugy
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