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PONGSATORN PIYAWAN : ENERGY MANAGEMENT IN PRODUCTION PROCESS
OF FROZEN SEAFOOD INDUSTRY. THESIS ADVISOR : ASSOC.PROF. WITHAYA
YONGCHAREON, Ph.D, 121 pp.

In this research, energy consumption of the exported frozen seafood industry was
studied. The product consists of fish block, fish portion and frozen shrimp. The product was
found to be 70% of raw materials by weight. The specific energy consumption was 991
kwh/ton of product in 2012. Energy consumption in the factory was divided into 3 parts,
15% for lighting, 75% for refrigeration of frozen product including processing system, and
10% for air conditioning in the office and others. Where as the water consumption was 29.45
m’/ ton of product. The improvement of lighting system,by changing the fluorescent bulb
from T8 to T5 and LED, could save the energy of 45,291 kwh/year or save the cost of
169,886 Bath/year. The payback period, NPV and IRR were 3.31 years, 82,023 Bath and
16.5%, respectively. The improvement of refrigeration system, by using waste water from
cleaning and defrost in freezing storage for cooling the evaporative condenser, could save
the energy of 79,190 kwh/year or save the cost of 270,039 Bath/year. The payback period,

NPV and IRR were 9 months, 823,664 Bath and 133 % respectively, at 5 years of project.
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2. MWW (AladmsdnTnasafua@nsinst, kWh/ ton)

3. maltn (gnuaAfiumssiasunansiet, m’/ ton)
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1. AABTUUN (Sodium Hypochlorite, NaOCH)ﬂQWNLﬂNmum@ﬂﬁ@ﬂ?uuﬁmim

Tnaviald Aa 10% Tnuiliunns taninluanaaes NaOCl waz Cl WinAU 745 way 355

ANHANAL

Hianas iy = Buunld @lanfu) x 10% x 35.5 (2)

74.5
2. maasulaaanlids (Chlorine Dioxide, CIO,) Aaasulananladiinain 7.5%
Sodium Chlorite (NaClO,) uaxritl 9% Hydrochloric acid (HCI) lugngnaau 1:1
anNn1sNainnLfisan Aa SNaClO, + 4HCI—> 5NaCl + 4CIO, + 2H,0 lnsnadsu
(Cl) MAmdlu CIO, azanan NaCIO, Wil daunaeiufilnaedn 1 4au a1n NaClo, ua 4
g9ua1n HCl aziimilu NaCl ﬁ”ﬁmﬁﬂ‘iumqmm NaClO, waz Cl winfu 90.5 uay 35.5
ATNANAL

DEGLEERN = 1331 NaCIO. 7% (Rlanfu) x 7.5% x 4x 35.5  (3)

5x 90.5
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1000
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AALTEUURIENY 1?]12"1 + Condensate
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AUNILGUNNINNANNAAS LS — 18 avAn@alisa A910aNANLATEY
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Time

31]17"1 2-4 Maulatuulasaedaninniaedn (ABCDE) uaztinimas (AB'C'D'E')

Ao ;o o
NUITNLLT LS AN LA

11: (Sahagian and Goff, 1996)

percentage of

frozen H,0
-1
3 85
i)
)
& heat of
.. —=4G= SN a7
i / crystallisation
o / ann
r supercooling
@ 9985
:.'_).
= 99.8
Lt} — 18—
= ¢ 99.9
i | J Freezing time (minutes)
0 10 20 30

' i v
5U% 2-5 nmanlazuulasgmnizeaiiednduditianuds

uA: (Marsden LLlaz Henrickson, 1993)



13

25 Asn1sudEanui
ANTUE RN uILLNA TN TUT I A NLIIAINERFE 9NN 49N UA NG AU YiFaana
utiaTpgandusananelunisanamaniutau tngandusananslunisanemanuian d9a1u190
wiialfiflu 4 35Aa......
a [ [~3 ¥ [ A ”G’
251 Asnswdidansiaiagardalanzlunisanamaiinsau 2atilunng
anAuATeuTEanuiuuLINaY (plate freezer) Usenaudoausiulansussqanuis 2 weu Ing
1 al o v o [~3 1 v [ dl o [~3 v
wHunanazdansurnasliatsitanudiuluaiiuld  Aegin 2.6 arsiiaufiuena’ld
& A @ oA A o ° , @ aaialo Yo
tinaeiu uenluiiavsenzasy Wathasuinnisudidenudelae s unn lalaaussqaiuns
adlunalany WiAN wdstdnuineluesas antiussuulalnsanadlAaIa AR ULNAN
AU AN ANAZALRNT WeUlaNZA AN AN LB M TNIANULWLAZAWAN LAANITONEIN
y . = . g , P ¥ . . 4
ANNNIAUALNNTIALTIDINNTAZLINAD LATDILT L AN LI LTANINTDLLNATNAN MO UDILATA

ANNAnNNg M 2 nuuAe

metal plate

refrigerant

STETETRTE AT a‘v-acetes

<«metal plate

Rcherries

suU# 2-6 anwouzniegluresnanlany

1: (Singh, 1996)

1. wesaanditianudanuuwan i uay (Horizontal plate freezer)
wisauitianuderiatilsznaufauiwmwantszains 15-20 wiu Aslugly 27 amnsazgn

ussqlunImaufiNLEfavinnInamsllaesennaman
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N (IR, 1972)

Aundalugy

1. Hydraulic cylinder,
2. Liquid separator,
3. Hot gas defrost,

4. Flexible hoses,

5. Link bolts,

6. Freezing plate,

)

I )
1

i
AT

/N
i,

L

Y

[
i

V%

Y4

7. Guide,
8.Insulated cabinet,
9.Suction outlet,

10. Float valve,

11. Liquid inlet.

14
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Au:( Kreuzer, 1969)
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A [ a dyal a 1 =® = 1 A [~1 d’j v 1
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2. nsandrainianiaaauiiiiudanastiamansden nsutditianuds
wuutazldainanigoun -18 09 -34 asAgaiias AaNEaanlunislnaiiu 0.5-17.5
1 Aa = dl Vv 1a a o s A < caddg/ = = o” o
\NAIFEINIT AuowsTiinaenansine nnsuditianudslnedsienalnsgay@enn lliunszua
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= 091 % 1 [~ 1 v ¥ = =
qryidatls winiruzussqenailualassalunistiamanadautine aspasiiniseanuuunig
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wanudeuaznisdiugungiuazacididazesan Wimsnzanena n1sgoyidatinivesiesay 0.1-
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n)  nslddesudEianuialuuaN (air blast freezer) nNswaLEianuiatl
1% o 1 o dl dl dl o Y o s @ @ d”
PR8I sharp freezer wasNaiUNaINIARZIARREN LRI INITUTIEaNUTN39TU Fennema
v o 1 Qddﬁl v a = =3 !
wazAuy (1973) MHuuindisiagsldguund -29 evr@amas ANNEIAN 12.5 LWATHe

a =
UM

2) e laraudipanudauuugTid (tunnel  freezer) AENABILIIT

nanduriaslunauiatinadudn il lugued NRafiunuet naaduEianansdeuiuiy

F147 LI (trolleys) vizasnen (forklift) wiaiaaudinlianelutdesglnadandagn 2-0vizaena

a

1F3uauanaesdndu w1 lUA TS

= | o ~ A = g
A)  LATRNLTLEANLASLLLANENTW (belt freezer) LATANLLTLEANLASLULIUAY

THa1an U lun17811 889N ARA I UL A1 8RTIAa U7 2-10 vizaananiuuaLiluaedauiy (spiral

k)

belt freezer) 93U 2-11 nrsudidianudeuuuiazussaeisadlunin u&a0901AaIUY

ql' o [~1 a . o a a o L4
A1UNU (belt) MINIanwanilaanaiin (stainless steel) anenuaraas N AR nafdn 1l 1w

1
@ A 1

AT U LE R NLTY AN URNUNNUAZN ITRNARAUTTLE9AY LazaALNaanuIanA1WuTe 11unig

v 1
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udielanudelneaaifadnas AR S UTRANNAUIYINAY  HARSUTazud9fas1988 AN

v
a o 6 3

uazineuaniuiireaiuu nansmusiazudasiafusevidaaidanda individual quick frozen
(IQF)
dll 1 A < a s . Qddﬁl o
9 wiseuditianudauuungdlad (fluidized bed freezer) T5HaAELINAN

6
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5U% 2-9 iAsesudigianudeuungiuad Arums A, Trolleys with trays, B. Reversing fans, C.

Air coolers, D. System of baffles with allows adjustment of the airflow.

A (IR, 1972)



1. Insulated wall of the tunnel, 8. Evaporator,

2. De-water vibrator, 9. High velocity air,

3. Loading hopper, .10. Variable air flow fan,
4. Belt drying system, 11. Defrost water,

5. Variable speed belt, 12.Refrigerant piping,

6. Product spreader, 13. Belt speed changer,
7. Air agitation zone, 14. Unloading hopper

1% 2-10 iATauTE BN UILLANENIUAT

Aun: (IR, 1972)

P A | o a a o
g‘ﬂ'ﬂ 2-11 Lﬂ?'ﬂ\‘iLL°]jLﬂ’ﬂﬂLL°].|\'1LLUﬂ@qﬂunLﬂ@ﬂQ@lﬂﬂ?LL@ﬂﬁﬂq?llﬁ@mﬂuﬂ’ﬂ\?@ﬂlﬂu

17 (IRR, 1972)
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ALK 1. Unfrozen product conveyor, 2. Product trough,3. Frozen product discharge,
4. Air coolers, 5. Fan....
5U% 2-12 wzasudidianudeunungd ladiun

Aun: (IR, 1972)

a 1 ey < a 3 a [
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= a s A kg Ao 0y @ o a |
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AL 1. Product input conveyor, 2. Freezing conveyor,3. Frozen product exit conveyor,
4. 1.Q.F. bath, 5. Spray nozzles, 6. Condenser.
5191 2-13 ireutiEianudaunniqy

fAu: (IRR, 1972)

254 Asprsudidanudslagaidanisssirauadtadtnanluni1sanan

v
AN5aY (evaporating liquid freezer) Aan1suditlanudalaennsssinaiianaizendn n1sugieen

wiswuulasTaiaiim (cryogenic freezing) Aanasudigianudenuuilldaaamaniduniu wiaaauan

= o/

oy A & aday , , L )
M lunrsudigienudasifieslaAnantis lunirszwedng i ulnnawmas (iquid nitrogen)
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a dl dl | dl 1 o aaa I a
Hassnngatiasanitluansaes lialgisaaiunandmet lulnsaumacigungidszann

'
el o
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ALY 1. Belt, 2. Spraying nozzles, 3.Fans, 4. Infeed, 5. Outlet, 6. Nitrogen tank supply
line, 7. Regulating valve, 8. Temperature sensing unit, 9. Nitrogen gas exhauster.
519 2-14 irnaudidonudeunnlastaiatia

un: (IR, 1972)

s 1y [
ARATINTLLALEDNLLUY

ABnTuT i anuisAs L UUNNa19N1aL R amg5q lun1snn e Ui s udafasna i

v '
o a 4

WALABNIANT1EAINTRULBIFINA A NIAN AN M R B AULAT g IUNY g ATINY

2D

VFaINIT WATAIHUANANNTBIUUNHTENINFINAN NI AN Ta LA UM T8

NARSTLT ANNNTDLLNERTBINTUT Ean AN s AN SN waadLATasHa LA AIRNTI9N 2-1

= o @ 1A < a a Adl A
AN9199 2-1 apgda lunsudiBanudInINL s aNENINTaILATAN NS

ARgINSWELEANWIY  n1sanUsEinnansIEiuag T unAn A
(EuRNATARTIIN) nsudiiianuaa
0.2 LI (slow freezing) gnsisnwna v lnelauduly
0.5-3 WULLEY (quick freezing) ‘mmiﬁm?wmmﬂ@ﬂ (retail package)

e lanfiulnvseldmraaundidanuda

BLLLANAN

5-10 wuL3annn (rapid freezing) ANVNTULLTYNUIY (IQF) a195LaMNg

wnadnlngliirsasgdladiun

10-100 wUL3989mE (ultra rapid freezing) 213N areauditienudaunuylaslas

1A

Au: IR (1972)
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2.6 szuuvnANLEuLazlSua A

2LULNANMNLE WA LULUFUANNIA ALDINANNEIAUANNLARINAIINUANN

iundllunaandssnuganigungingandifagli 2-15
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" UNEP.(2554)

26.1  UszinnaasnisvinAufunaznisUSuainia

PANNIINANHLEUAY 2 UTenn AR 1) TUUNINIANNELLLLSA e
(Vapor Compression System) Waz 2) $2ULN19M1ANNEULLLAANAY (Absorption Chiller
System)

o [~3 (% .

1) SLULNISIIAMNLEURLUDA LD (Vapor Compression System)
JnansnisiiAmiuLLLER lawanIRINIUN 2-16 LATINATNIININIUTBNLATENTINAYINLE Y
UL IQFWanIAINgLn 2-17

! IN_U N z
1 -2 arsnennduiniiuaeauamved luAsaainssmeaiuay
A 2 2 1 09; dycv dl |
AANAUANTaUAINAN IInAeN Tuszrdsduaeuiiiazfauaniuzanuasmaq il
2 dl = | v QI
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Azisaugiog ezandndausesnasnunladinlllunszusunisiiudmiu azgndnamliny
a3 Eusald
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111: Bureau of Energy Efficiency. 2004

NaHIUN -
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{Cooling Tower) LATRIGUUN
A AR
MATAAAIIHNAY
Condenser @ 4
Air blast 1QF
<
Compressor AT ALY

WRRATUY W

FUN 2-17 uARINAINIIINNBLBNATEINANMEULLL IQF
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o [ = . .
2) FEUUNITMIANANLEULLUAANSAYW (Absorption Chiller System)
ffgﬁnimiﬁﬁmmLﬁul,mu@mﬂ?uulmmmugﬂﬁ 2-18 FTULNMINIANNETULLILIAANAY
1lsznavFasl
1) wisasgady flunisgadilenesansinaaudiulag
Y o o dl o PR -] [~3 dl v v v o o 09/1
nslagadunmnnzanazyinidasvinauiuiavaadindulinnaludanaduiiv
2) weeNgu avguatsazanadinduuaziiausasy AU
ANLIIALABILATAI AL L

3) AANNEA N17nauTadlaanasazansedinduaziia

ansazanzaedlaliduiunisinun livyuineu

A . A -
IRTEININIIY NIBINUURA
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5% 2-18 dpansnsinANEuLLLAANAY
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262 N5USZIRUANTTOUSTDITSULNIAMNLEU

1) TR: A8 Nan3znUaadANfiuinaniulaadniFurnuilusuaea

N19NIAINNLETLS

TR=QxC, x (T,~T,) /3024 (6)

=b_

Thel

Q A8 r3n7 laraanlaaatnaInIANEiuludae Alaniu / dalug

C, A ANNNERUARINIZIRdENE NN AN Tunine Alaupass/Alansiy agA

=
VIALTEIA

A a

T, A9 gauuniuieinasEundngiasesssme (AsaeninNiiu) lumiae
BNANTALTEA

T, AROINYR NN NITUNBaNAINIATENTEIE (LATRINNANNLEY) Tunilas

u

ANANLTALTEIA
dl o/

1 TR 229n19M1AIHLEN = 3024 Alaumags/dalus 1eamansFaungnduesan

2) mzﬁvuﬂaizam%ﬂmammu:quwﬁ (Carnot cycle)

[] COP N 179m U2 8NnEN N TUNI1INI AN WL RITZULN

Carnot
Aoifiu TudpansganaRaz e iudetAIUURNANT89TT UL MHun goun)Hee9LATe9I
semiel T, wazguugd lunisacuiuiiy T, taaAiuaniAn COP 1HaAsanns (7) uaxCOP,, il
dmandouresgnuuniiag A tlensntiaesesdnainia lunielfjiis A1 COP sinazgnAuan

AIANNT (8)

COPCarnot = Te/(Tc-Te) (7)
COP = 111AN139 1AL UkW)/ANa9n a1 ATa98 nanIaA(kW) (8)
% o @3
dAaNNsALEasLile Multistage
COP = Qe/(WLOW-‘rWHigh) (9)

f Q, = N1392UNEANNFANANNANLLBLTIADS (KW)

W, = 9URINARNLNTALERFANN stage 1 (KW)

Low

Wiign = IUANABHLINTALTATAN stage 2 (kW)
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Q, =mg/(h,+hy) (10)

Wi, = Myg,/(hythy) (11)

Wiign = Mg/ (Ngthy) (12)
7 M., = ssmsluafitiunaninggized Low Stage (kg/s)
Myign = ssmsluafitiuneninagized High Stage (kg/s)

%

h,,h, etc = ANRUIRLNAMUMUENST ASgLN (2-21)(kJ/kg)

a

o < dl o A
AuTInUzIasANINNIANIE NN M uanslump19g 2-2

ANSIN 2-2 ANTTDUTVAIANTNIANNNLE NN 1

. .| madumrszme | vnadnanaunhs | BATEN | 4 mganmiouvadle o
ARG YT . COP
(kPa) {kPa) IR (kJ / kg)

R-11 20.4 1255 6.15 155.4 3.03
R-12 182.7 744.6 4.08 [16.3 4.70
R-22 2658 [192.1 4.03 [62.8 4.66
R-3502 3408 L308.6 3.74 1062 4.37
R-TL7 236.5 | 166.5 4.53 [03.4 4.78

71 - 15 °C gouunA1eATaINIEIL, uaz 30 °C UNgNAILILLL

1 o

= Andudszdnsansanssnue = Temp,,./ (Tempe,,;-Tempe,..)

carnot evap

fAun: UNEP.(2554)

" COP

9171 2-19 wansAaNWIALTas THAANG 2 stage
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5U 2-19 paunsaLmes THAANS 2 stage

9171 2-20 wamsn 914 Sub-cooler 3¥1919 low stage compressor il high stage compressor

LL@::gﬂﬁ 2-21 &MY Pressure-Enthalpy Diagram of Two-Stage Compression with Economizer

¢ Refrigerant
High-stage h g
compressor
Oil 7
' Sepa- eat,
rator| |~ =)
Refrigerant|{Sub- !
Low-stage cooler/ !
compressor desupert A Ol !
oil heater cooler] |— {k Coiic
sepa- | ! denser
|
I
oil Heat R
coniall o . T
Oil |

gﬂﬁ 2-20 N34 Sub-cooler $2194 low stage compressor 11l high stage compressor

source: Wilbert F.Stoecker.1998
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//"" Wighor [diwse ""." Second Sage Dischange,
P i & Condensing Prossure
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¥ 1 s
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F: f i ! __-:_,-"" Imormodine Pressure
- Lo SRS SR | - IS S S J'In;--a'ii-:f
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| | -
Eilliad

gﬂﬁ 2-21 Pressure-Enthalpy Diagram of Two-Stage Compression with Economizer

source:Doron Shapiro and Clay Rohrer. 2006.

1s2@ANBnINN38ALL LAt LN AA( Adiabatic Compression Efficiency) 289

ARNLNIALTDIULILANS FRANNIT (13)

__isentropicwork of compression, k/kg <100 (13)
: actual work of compression, kJ/kg

J 1 1 4 el e 1
2.7 VII]HS]‘WUE'IUVI’Nﬁﬂuﬂ'ﬁ‘ﬂ’ﬂﬂﬂ’)’]\ﬂuG"ﬂ\iﬂ'\‘é‘ﬂizﬂﬂﬂ‘W@\N’]‘uLLﬂ\‘]ﬂ’J’]\‘]

1 1 a a o 3 all o 1 d’l dl =
1) ANARIEdNN (Bguuud) unienFNIugsRINIENUAILUIR AR NWN |

1 [~1 1 = - v 1 [~ 1 1 1 [~ ~]
waenily guuusiemranms vize and (Drvudenilu quuseannsenmn Anndesdadnaniilu wm

WALLAR)
BgRuLLT = UTNNULA(LNW)/ NUN(AN9I19LNAT) (14)

2
1% ]

2) ANAIN (gHuuud) unedaBunnuuaasieusaninaIndnnseni

it}

b

1
[

wiaenily waaasassNwWes TsunmulasviandaannssnuasUUIRgNEAsaiuayi
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snnuuasaieundusinaiiy duhe gRuuud sy arwaisaiufidiesnanduilszans
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9/

3) ainresaenlniliuiaiulssinnluglansl

3.1 NADABLLALAALTUE YFanaonl 1§

3.2 vaentlaerilszq iuvaeni lifeslldvaen vaenlunsznaiid
NABANGBALTALTURA (mmﬂmwmmﬁu%ﬁ'ﬂ) VARARRNLINAY viaaalsananufilleni viaen
Tdeuaumileni uazpausugs vaeawsiaalas

3.3 vaansuLeLaarus Huaeeilldnitlsavaua (Efficacy) A
LL@xﬁmﬂmﬂ%mmﬁzﬂummﬁﬂmmu 1,000-3,000 . u@@mﬂ%mmﬁﬁ@mmﬁ%ﬂ@:mm
2,800 B4ANARTY WAliiuaaTia ANANNONFIBITBA 100 %

3.4 vaesvgeaisaus uvaanlaesilszapnasiilas Aremasni
3 WUUAB daylight, cool white Waz warm white TTPU IV ATIATTE AWl e
Linear 741A 18 UaY 36 SR8 uay Circular 22 32 uaz 40 995 uaviilsyAndnailszunns 50-80
QLUFRTRA na9 'ﬂmwmmmﬂmvﬂﬁ?mmmiWW%mmﬂuﬂumﬂm@mmummumqﬁ
Alszanns 10-15 guuusiadns uazilengnisldeu 9,000-12,000 1u.

3.5 naanasNunATiNgealsamus uuaenildeuilszqaausile

#n Aueanannil 3 LUUAR daylight, cool white 1A% warm white Wheniuiuasavgenisa
s Wi e uiunnAevaeniagn Raunadms 5, 7, 9, 11 Trruaznaang Hauindns 10,
13, 18, 26 SR TunaeATTELIAUNUNUTIABABLLALLAALTS wazHLsrAnEHagIndn
MABABULAWAALTUE ADU TN 50-80 quuusadas waz a1gn1slduilseannns 5,000-8,000
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37 vaanlniaanAdndulege vasalsineunlniuleged
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3.8 naanatlsanainuiulege seneiatiuEandvaenuasduns

wazdilszAndnagananunaaavganisamus Ao JilsrAnsuatlszunn 50-80 guusadns uas

PeanuiANgNFeredlszanm 60 % daulualiununasnngeaisainusfidesieinising

dld a

go IR UANRINA1ES gun)RALszunnl 4,000-6,000 1AATUW URILATIATEINARA LAZEE)
nelfanuilazanne 8,000-24,000 11 HuW1adae 50, 80, 125, 250, 400, 700 WAy 1,000 455

3.9 vaanwiaanlad vaeswiiaanlasiviieuiunaenlaesilszq
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109R4IUA UAITIaBNNIBN1AHNAILE 3,000-4,500 1ATU (AuatTuauIn1eadns) doulniiian
TAuauanininstnenaningidd Jeangnisldeuilszans 6,000-9,000 13 uazdawIA
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M8 100, 125, 250, 300, 400, 700 LAz 1,000 A6

3) fayaremasaTiafIge

21l 2-22 uapen s Faueul LA s nInae9aen INLARZINA A13197 2-3 LAANNTLLFe
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mﬁﬂu‘ii\mummmmgm CIE |IES a2 BS

HID
LED Incandescent  Halogen Fluorescent CFL
Metal Halide HPS LPS Mecury Vapour

S \
Lamp Type ‘ @ > ﬂ‘
~
.

LM Comversion ERaency o 5. 0% 5. 10% 2% &0% P 3% » 15
B agm Liwepan 20X hows 1 2% houns 2 K tours T 19% b 7 10K tours 0 - 20% hours 245 oy S10K bours 2199 hours
Power Canumgnsn Low Very Mgh Very Mgh Mo Ma Hgh L) on )
Marterance Cost Low woh Hoh Hon Hoh Hoh Heh o Hoh
Effcecy 65 160 bW 12 W 18 Im'W B0 W 0 W 85 115 W 50 imW 50 - 00 W 30 -85 ImW
Cott Temparature 2700 10000K 2 %002 700 300032005 2700 . 6,000x 270060005  3000.20000K 1900 .2 200K 22006 2 200K
CRI 6.9 0 >0 80 20-%0 00 50 40-80 0.0
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Aufisneg CIE IES BS
Tiaatlszu 300-500-750 200-300-500 750W
NG 500-750-1000 500-750-1000 750W
Hoainainly 300-500-750 200-300-500 500W
finsnauiaLaad 300-500-750 200-300-500 500W
VGNGE 300-500-750 200-300-500 500W
EuAnluanAn It 500-750 500-750-1000 500W
AR s 200-300-500 200-300-500 200W
NI TN, 100-150-200 100-150-200 150S
Hiaafauiiiel Bndeusy 100-150-200 100-150-200 1508
finatin 100-150-200 100-150-200 1508
NNLAY 50-100-150 100-150-200 100S
Tula 100-150-200 100-150-200 150F
anvt 100-150-200 100-150-200 150F

NHIELF. .. HIATFIUTD BS

o

ANla Af ATANINABIAINY

%

S

AN919N 2-4 LL@ﬂﬂﬂ’]ﬁ‘Llﬁ?ﬂUﬂl’]ﬂ’lﬂm&d’kﬂuﬁ‘ﬂﬂ’]um’]ﬁ\m’]M?ﬁﬁu CIE |IES ,ia¢ BS

WA AR ANLMUNIBIANNATNS (W = Working Plane , S = Switch , F = Floor )

Fudisngg CIE IES BS
ailyl 150-200-300 200-300-500 200

NP LT 200-300-500 500-750-1000 300
Nuazi@aatunane | 300-500—750 1000-1500-2000 500
UAZIAEA 500-750-1000 2000-3000-5000 750
IUAZRLANIN 1000-1500-2000 5000-7500-10000 1000
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TN UL fadulunisdssituaauifluld s lunisanaIWinasaqs dntladeaniiun

NANTEUNFINAE
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nstindaadnuislsznalng lHudaEld i eandudssinnenge 8 dszinn e

u

1% ' 1
o 1l A

W lunnsdnen 1 Wi Aan1sinidsdnsagidnas luilszinny 4 Gaidufanissualug i

poufiaenIInas iniaanly 15 wingege saws 1,000 Aladmsaull uwasfidsuiunisld

naa Wi easlusay 3 wawnu 250,000 Nladnsdaluasainay

Al uRazifaw nsAnA lWHididaullssnaumig g Aall
1. AAusiaen swaslniila (Demand charge) — U/Mladas azfiauiionisaeyy

TUN17988N1AIUBITZULNAR Fxuugs wazsruyanvg Wiaaen1gInin ausesuLss

Fazaniflu Capacity cost Ingluusazipaunisliiln AnannaArniaelwileaslutnag 15 win

4940

1
1A 1

2. A ulWin (Energy charge) — umAladmsdalue fluAnasiiauns
1 7 o o o a 1 dgl a a o v 1
Anldanelu nasringadnen nnsaiiueu uazAnmam@slun suaanasulnin tnauisaantil

ANTEALLINA BeiFandlu Energy cost

1
oA ¥ =2

3. Aslsznauniad (Power factor charge) — un/ilaans uAnaziaunanng

agvunsgoyAsTusruudeisessuuAamiig  n19ngeineAsesdnnIsAnfe Capacitor u

1 v ¥
sruu i Ine A ua G WA I A wsiasn1sna Wi nssus 30 Aladasawld Henda

dsznauniaslainindn 0.85 nslWiaz Faniuadatlsynauingasang i Wi nddaseney
< o
7

NNAIEMAT IngAnanANEaINI1g Was Wi Fuamsnieds Ty 15 WINgeqn wNIzdIuiy
nieaay 61.97 189ANAeININAY I uarfWearly 15 WINgega wInwAEAINNIg

Auanelina 0.5 AlanFlitTanesians 0.5 AlaasliiTallu 1 Alaans
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4. @NIINN3 (Service charge) arviaunesiunuanznisingINiN1Hung1E Wi
einiilu Customer cost

5. AlWinsga (Minimum charge) §l&lninazfiasins 1 Wi luudazinenls
AN 70% 284A1AINABININAT I gegalusan 12 neuntunn Augaluneuilaqii
unnsazfieudanisasuinis i ldasmuaenaszu Wi lineanwe usflEIninau s
T suLanIAINALI

6.  Afatsrnaunisliudmae ninTnadmlusdFmizasn Wi uwds (FT) - uaw/
Aladns-dalug iudounilenasan Wi ndiuuasuinsawiseanasniunialasuutlagans
o I D R A R T R o A =
Funu i Al ad s m@s Araa il v aailuaudundsieguaniiianisaaunu
209n19 A A I dauliazsnniiseliesauetiuaruwanmenaulnilin L

Anyaria (VAT) Tutfaqiiufuludnssenas 7§14 WHNUszinni 4 Annskin
o { v 1 A o a
dnsAnWinet 3 wuuma (1) wuudkLng, (2) wuu TOD, (3) wul TOU

R399 2-5 LAAY AAN1IANINIEANE HNN3ARaRsIA AN LD TOD uazmn9199 2-6

WAANTZEIZINANNTAASAINAN WA LLIL TOD tay TOU
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ANAIHABINIWAG T

ARIIFINTINIANTRITL (L n/Aladne) ANAII11 TN

(Time of day rate :TOD) Peak Partial Off park (LN/1dag)
wSaAUAaLF 69KV Al 22430  29.91 0 1.6660
IR 22-33 kV YRR 12-33 kV 285.05 58.88 0 1.7034
WIAUAININ 22 KV i78 12 KV 332.71 68.22 0 1.7314

AN519 2-6 LAANTLILINANNNT ARSI AN ALY TOD WAy TOU

TOU Peak 1981 09.00 - 22.00 w.

o o

UAUN

ada
ada

_ﬁlﬂ

1981 22.00 — 09.00 .

TOU Off

o o -4 o
AUAUNT — ANT

1981 00.00 — 24.00 4.

Peak

TUANT - 2791A8 TULISULUITIR TUnEATITNNT

pwng (ldsanduviepanime)

TOD Peak 19981 18.30 - 21.30 U.

21BN

TOD Partial 1981 8.00 — 18.30 .
Peak

o 1 k4 o E4 a
LRNVINIY (A1A3N mmwwamrmivxlﬂmmaww:

AouNNuPeak)

TOD Off 1991 21.30 — 8.00 1.
Peak

189N

TuanuwALaas (Load factor, LF)

Husatisaniinasfieulig g W30 nadaneaasnislElniln nrsAuauinan

v
P

unatmasaindas i luldazipauanisan lasetl

satsznaulvan (Load Factor) =

A UR AR Tae T

Viiavupsiaiaaw x 100%  (15)

Aladnsigean x Auoudaluglumenii
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3. NATN9LLAIULATAIANININ (Major Change of Equipment) WuuamInim

v a ai A o dll o e A a ] 1
Aasiinisaeugainenisilasulasizediudsaeresdnsglnsalizansrusunisnan g

dl v 09/ a qu . [<1 4
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2.9.2 NNSAFIAILATIZINIFIENAINY (Energy Audit)

N19MTIA3LATILENFIENANY ABN1TATIRFDLLAZALATIZINT LN AL NEUN

wuan1elunislszudanasanu tnasialdnismsaadasnzinisldnaaany ﬁﬁumuﬂg‘jﬁﬁ
v

ANNANGL 4 TUMDL AB
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=8 v v o o dl o <K % &I % [
Anwndayanislindssulutnen  inelssuantiunnliinesiesnimay Fuiomasanu
yngUuuunld Anldanewassungduuunld uananilfseBuundsaunlfuasgUiuuaes

N7l NALU L LARZ 9N THAR
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42  N1IRIREAUNIT MENAIIRannluaFaAn ldanawagan (The  billing
audit) ImﬂmmmwLL@:%Lm'}:ﬁfﬂmg@ﬁﬂ%mwﬁmmmxmmL%”@Lwaqmnlum%ﬁﬂ%dw
(v AN b Atintlazin uazAnE InAIA 17 eiduuuan1eluni ATl e
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1. Wwdss@ninmnislinassulniuazannisqgoide visenilsy@nsninaes
nsliuasesdnsliige dwhaaiuglE Ini ludneng
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a
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5. 1l ludas Peak Tasinanaiellesiulaliifianannsiasnisnaslnilngega

Tutog  Peak gendnfiangaziilu wanannidadinisldeunanedsoniu  Malauagiuay

winnzanluniseaniuy

) AN LEIWRIIUINNTE (Specific Energy Consumption, SEC)

|
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1 v o o [~ = v o a 1 a dl v
ANslEnasusnziluanuansienisldnasauluntsuansenanannlfann

1%
o

a :; dl = @ 1%
NITHNARUU 7 sﬁ\?ﬂﬁ@L“llﬁluLﬂu@Nﬂ’]ﬁ‘vLﬁﬁ\‘iu
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1B HALARN LA lusz ez A AeNiL

Taein lunasaun 1Fsnarls s naufo e nAadaILAINNEAULAT AU I WAL
v Y o a [~] [ v O’j dl v a
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A al [~3 v 1 4 o/ o d‘ v | 1 dl 1 [ 3 1 ] 1 v
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1 £ 1
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A) NITATUITUAINIT LENAIIUANNIE AB AN IENAINIURBNULLNITHARYDS
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dl d! o [~1 A v = A = o o 1 v o/
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AN NI zTeINIs lEnauIINaueg fuLszinnaeandssunaula Tnavialiiy

ANNTT MNAIIUINUNIZUBINIT IENAII1T9

SEC = SEC, + SEC, (17)

EXEN
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ANUIUALINL © LFzaed 700 AL

= %
NUARNTLLEIL © 72 AIUWLIN

7

NNl lunuAm 7,500 Anaumg (ldsandniinan)
NuNg1Inau 3,000 AN9NLN AT
NuUPTanNA 999U 13,400 AN AT

a

dl k4 A Yy a [
snﬂgﬂa‘zmmmm@lmmﬂa CUIBERANU NUNN

AWML : 3AAN3T89914, HIUNATELIANUNATIY

WRUN/ENE : feRAaNgTN

TnaAniELlavaniens | 02-3894425-8 s 503

Tnsansfjilszanuenu : 02-3894429, 02-3872349
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AANANIFILATIENUTERANBENINNITNARDIRITIT WA

n15 g Wil
suuuumslglnin

Ouuudnd  Juuutop (O uuu TOU

AuuUdantlas 3 1unaudianlas 4,000 KVA

9 H Y
MDB Room fie ¢ llisnuaiiog 3 quang Wudhvielulaqlylu Line siavua

u Y u

~

MDB 1 nitiauilas 1,000 KVA Na1eun
MDB 2 nzlouag 2,000 KVA #isneun
MDB 3 nzlouag 1,000 KVA Hisneun

Al SaunAe 12 1hau: 1891l 2554
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Pau | AeW | AR AR | AT | Ansin A TN
Faanis il | Wiakw- | (un) szneu | 1@
A98A(KW) | hr) Wan(%) | ww/
kw-hr)
1 H.A. | 1,642 700,000 2,291,967 46.14 3.27
2 .. | 1,560 675,000 2,211,295 48.38 3.28
3 . 1,822 789,000 2,572,026 47.86 3.26
4 W.elL | 1,706 632,000 2,140,070 40.19 3.39
5 w.A. | 1,733 694,000 2,368,923 42.28 3.41
6 n.e. | 1,824 737,000 2,503,419 46.59 3.40
7 n.A. | 2,008 723,000 2,562,182 40.85 3.54
8 d4.A. | 2,136 844,000 2,918,902 48.21 3.46
9 n.e. | 1,831 810,000 2,752,149 49.69 3.40
10 A.A. | 1,932 756,000 2,619,611 47.91 3.47
11 w.el. | 2,107 828,000 2,873,804 4717 3.47
12 a.A. | 2,097 681,000 2,464,829 39.37 3.62
7N 8,869,000 30,279,177
L"Elalil 739,083 2,523,265 45.39 3.41




79

s lfEaInasau ) : ulpirs 1Eduvdialenn Auiu 4 1AIes aunngan 2.75 sundiels

v

)
Boiler {fluafiauLL Water Tube (¥tinsiufia fudamaiouas 6,000-7,000 ans
(A119U 4 59) Tﬁiuﬂﬂimamvl,ﬂﬁyﬁéfiﬁumfﬂ%@uﬂlumamwam
Wwaf 1 NAINAR 750 Kg/h
\Wwes 2 NNaduan 500 Kg/h
Wwad 3 ANaINan 750 /h
\Waf 4 NMAINAR 750 /h
wiiniiletin
1 9% %eudnan Uy
2.Steam product nsaiide
ummw;:ﬁ”’]m% Steam AzE{NUH4 Soft turner muqu@mmmmmf’] wazldininuvie

Tathnnannn tdazee wazitln anda W liiluqnly wazdaulnnazitlaondansly



v & S ®
n1 51"11'“'] AU

gioin (D dszh OQuma Quain O wamies O du szy.....
Paanunisldininendninuds 145 U/ hiew

1Bunauldyn 22,675 au.4/ eaw 1Bunn1314un 1 2554

Fou | ey | hualdiih | saneih
TR (L)
1 N.A. | 23,386 373,792.97
2 nN.NW. | 19,100 305,388.40
3 A | 24,217 387,055.72
4 e, | 17,639 282,070.84
5 W.A. | 23,336 372,994.96
6 N.e. | 22,303 356,508.28
7 n.A. | 24,556 392,466.16
8 a.A. | 25,940 414,554.80
9 ne. | 25,365 405,377.80
10 | m.p. | 22,874 365,621.44
11 | wa. | 23,360 373,378.00
12 | 8.A. | 20,029 320,215.24
293 272,105 4,349,424.61
Lﬁlgﬂ 22,645 362,452.05
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@ Fsutieienudslfsruuuantiniie NH,
aal 1 A < A [~1 1= =
O Budidlenudaliszuululnsiau N, Wlussunlifinnsmguideu

O Budidenudsliszuunueulaeanlas co,

Sy 1 309
TP 750,671 BTU
angnsldes 20 1

SnAsude 1 AR
ﬂuﬁﬂLﬂ’iﬁi‘ﬂﬂ 320,741 BTU

a1gns ey 20 1
M5 liAaaIuY
FUAARDTU

O ragsulaeanlad () pagsuin

89 N9 I EARETUTN 150 ARTFATL
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NTHAR
Baumsnaniuaeag AFnaingauildiags

1. fladssnnns 300 AwiRew

2. anilszanne 300 Auipeu

UFnnaun1sNansaunad 1 1

1. fiadszanns 300 Awnnew

2. dadsznnd 300 Aueau

AREA AP-1 AP-2 AP-3 TOTAL
1.A.-11 259.00 287.00 283.00 829.00
n.N.-11 300.00 275.00 237.00 812.00
2..-11 355.00 319.00 283.00 957.00
1.e-11 201.23 101.71 294.67 597 .61
W.A.-11 276.15 76.65 255.94 608.74
q.e-11 295.48 98.65 302.29 696.42
n.A.-11 249.10 136.92 96.34 482.36
a.m.-11 250.84 145.84 365.74 762.42
n.e.-11 330.50 292.30 300.74 923.54
B.A.-11 364.43 246.25 273.38 884.06
W.21.-11 308.97 177.95 465.37 952.29
5.A.-11 270.08 161.23 299.88 731.19
TOTAL 3,460.78  2,318.50  3,457.35  9,236.63

N5 WA URLATRIANTUAZALNTIEY 9 TUNTTLIUNITRAR

1. Lﬂ?mmm Fryer machine

2. A18NIUATLALN Conveyor

3. LAsasuTLdaNARS gl Freezer

A o a o o A G B =
4. LATANRIANARNCUTN, LATRINAN, LATANAINTN, LATBITANUAZA L]

n5UsuannAlualnNsnNIsHAR
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o = o 41
AUULATAILFUANA 1 LATRN

IUIALATAY 750,671 BTU

angnsldes 20 1

ANAITADIUN

1
& o

A9 ENAI9U1UANAT LANAINNIRAE 100,000 Aladhs-d0Tug
N5 L EWRITUNALNY

1= A o
- VLNS\IﬂW?sLﬁTW@\‘]\‘l’]uWQLLWu

Nmnsnstlaqiulunisissudanasanu

1. aquANaINatla i wasadng

2. AUANNAINTElATATELLINNANEILTARLEULALRWAN

3. pauANnAINsdlatiaszuuNIANLEuTiaa A LdRg AL

4. paupunantlatlanameiludnafvuutinintings

NN5ILATIZTATUTDILAS
1Bunsindesady 00 A4

TUUNTR ; sxuutle

ANTAN N NI BARIUL A A ULINTS LU A
ANLEINGW COD 1200 HAANTNADAMT
ANLEINGW BOD 1000 HAANTNADAMT

ANLEINGW COD 120  HAANTNADAMI

o '

NTNFIRARNT

D)

ANNLENAW BOD 20 9



AARIUNIS LT NARINUARITTINY

o dl ¥ 1 1 [ & Y o =
- W@\NmwhmulwmmmimmuLLuq@ﬂﬂLﬂuLﬂmLsnummmu N
1.

2.

v
o

PNANILANNLLAIAN9UTZHIRE 15%

NANIUANLATAILFUAINIARN 1IN T 5%

NAIIUANNLATAINIANN LT ULITZHIU 40%

NANIUANNLATAIAN TN M 1NTLUIUNTUARLTENI  30%

PNANILANNTZULRAAINIALUTENIY 5%

NAWIUINAUBUITIIL 5%
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AN519KUAN - 1 AN A Lazauurnen Efiaunda 12 e lutl 2554

86

Ao Al

AUMIUUE | ANUIURU | ON Peak | AMUIURY | Partial Peak | anuauRku | Off Peak
Aladmet

ol UM Aladmet UM Aladimst UM Alaims
3.0, 700,000 | 22°1.967 1642 | 468,052 2039 | 23375| 1,002
.. 675,000 | 2211299 1560 | 444,678 2076 | 30382 | 1,951
.0 780,000 | 2072026 1822 | 519,361 2216 | 23198 | 2,025
L3181, 632,000 | 2140.070 1706 | 486,295 0184 | 28144 | 2,123
W.A, 694,000 | 2368923 1733 | 493,991 2206 | 27850 | 2,045
H.el 737,000 | 2903419 1824 | 519,931 2197 | 21962 | 1,941
n.A. 723,000 | 2°62182 2008 | 572,380 0379 | 21844 | 2,232
a.0. 844,000 | 2918902 2136 | 608,866 0353 | 12776 | 2,343
n.gl. 810,000 | 27°%149 1,831 | 521,026 2264 | 25495 | 1988
7., 756,000 | 2619611 1932 | 550,716 2121| 11128 | 1,868
W.el. 828,000 | 2873804 2107 | 600,600 0438 | 19489 | 2,147
5.0, 681,000 | 2464829 2,007 | 597,749 2325 | 13424 | 1339
293 8,869,000 | 30279177 | 59398 | 6,384,549 26798 | 250072 | 23904




ANSI9HUAN - 2 ANLBATANUILMUN e IFfiaunda 12 naulull 2554

1Btz il iy

ANUIUNUIE (AL.H.) mifq(mw) FIANEANUIL (LIN)
u.A. 23,386.00 373,793 15.98
.. 19,100.00 305,388 15.99
1.A 24,217.00 387,056 15.98
b8, 17,639.00 282,071 15.99
W.A. 23,336.00 372,995 15.98
0.el 22,303.00 356,508 15.98
n.A. 24,556.00 392,466 15.98
A4.A. 25,940.00 414,555 15.98
n.gl. 25,365.00 405,378 15.98
F.A. 22,874.00 365,621 15.98
W.El. 23,360.00 373,378 15.98
1.A. 20,029.00 320,215 15.99
FRN 272,105.00 4,349,425 15.98
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n13AMINLTNNIARETY HaaNNN1T RaeTIHN (Sodium Hypochlorite, NaOCI)

pNdinduaesnagsunnld 10% uaz wiminluanaed NaOCI uas Cl Wil 74.5 uaz

35.5 ANNANAL

al al v v al a oa
A9eilen = ANNENTILD A (Ra

n3¥ilen = pnudindudlan (Raansu/ana)x UBuNati@s (a1, /FAUNanAnET) /1000

dampaesu = (Bu1anM([Rlansu) x 10% x 35.5)/ 74.5

1 o o 1% = = a = a0 o o
ﬂ’]ﬁ“Vﬁﬁ'?‘]j"milﬁﬂﬂ“’lﬁqu‘ﬂﬂ\‘iL@ﬂ(ﬂ’]?ﬁ‘].liﬂ@l,l,@‘éiﬂ'ﬁzsﬂ‘ﬂ@ NAaUNITUILA)

a

ANFN/ART)X BN AL (AL 8 /FUNARST W) /1000

ANSNNUIN A- 1 13U U1 Uude Aaasw BOD LAy COD FARNARADLG

17

;7

NARA N i iude  AaEsu  BOD CoD
(A1) (AL /AW)  (AR/AYW) ("n/AY) (An/AYW) (AN/AW)

N.A. 829.00 28.21 0.17 0.28 18.70 22.44
n.N. 812.00 23.52 0.18 0.21 17.24 20.69
q.A 957.00 25.31 0.15 0.25 16.20 19.44
L. 8. 597.61 29.52 0.24 0.28 25.10 30.12
n.A. 608.74 38.33 0.24 0.38 25.46 30.55
Ne.  696.42 3208  0.21 0.31 21.54 2585
n.nA. 482.36 50.91 0.30 0.50 32.13 38.56
d.A. 762.42 34.02 0.19 0.34 20.33 24.40
n.gl. 923.54 27.46 0.16 0.26 16.24 19.49
B.A. 884.06 25.87 0.16 0.25 17.53 21.04
.8l 952.29 24.53 0.15 0.23 15.75 18.90
f.A. 731.19 27.39 0.20 0.27 21.20 25.44
\aRe  769.72 3059  0.20 030 2062 2474
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Item Name Maker Model Type Electrical
Motor (kW)
1 COMPRESSOR 1 (AIR FILLETING) MYCOM N4WB RECIPROCATING 75
For Air Processing of Production
2 COMPRESSOR 2 (SPIRAL AP2) MYCOM N2016LLC-51 | SCREW 2 STAGE 200
3 COMPRESSOR 3 (STEEL BELT) MYCOM N162LLC-51 SCREW 100
For Area AP2
N160LUD-M-
4 COMPRESSOR 4 (AIR BLAST) MYCOM 54 SCREW 2 STAGE 100
No use
5 COMPRESSOR 5 (COLD STORAGE) | MYCOM N1612LLC-53 | SCREW 2 STAGE 120
For Cold Storage of Product
COMPRESSOR 7 (AIR N160LUD-L-
6 PROCESSING) MYCOM 51 SCREW R-22 150
For Air Processing of Production
N160LUD-L-
7 COMPRESSOR 8 (CHILLER) MYCOM 51 SCREW R-22 150
For Water Chiller of Production
MCN200L-
8 COMPRESSOR 9 (CONTACT 3-4) MYCOM EX2 SCREW 220
For Area AP1
9 COMPRESSOR 10 (CONTACT 5-6-7) | MYCOM N200VLD-HD | SCREW 190
For Area AP2
N2016JSC-
10 COMPRESSOR 11 (THERMO JACK) | MYCOM MBM SCREW 2 STAGE 150
For Area AP3
11 COMPRESSOR 12 (SPIRAL AP3) MYCOM NLSC-MBM SCREW 2 STAGE 315
12 COMPRESSOR 13 (ICE MAKING) MYCOM N6WB RECIPROCATING 94

For Area AP1 and AP3
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ltem

Name

Maker

Model

Type

Electrical

Motor (kW)

13

COMPRESSOR 14
For Cold Storage Room of

Materials

Raw

MYCOM

CK-01N37

SCREW

33.5

14

COMPRESSOCR 15
For Cold Storage Room of

Materials

Raw

MYCOM

CK-01N37

SCREW

33.5

15

COMPRESSCR 16
For Cold Storage Room of

Materials

Raw

MYCOM

CK-01N37

SCREW

33.5

16

COMPRESSOR 17
For Cold Storage Room of

Materials

Raw

MYCOM

CK-01N37

SCREW

33.5

17

COMPRESSOCR 18
For Cold Storage Room of

Materials

Raw

MYCOM

CK-01N37

SCREW

33.5

18

COMPRESSOCR 19
For Cold Storage Room of

Materials

Raw

MYCOM

CK-01N37

SCREW

33.5

19

COMPRESSOCR 20
For Cold Storage Room of

Materials

Raw

MYCOM

CK-01N37

SCREW

33.5

20

COMPRESSOR 21
For Cold Storage Room of

Materials

Raw

MYCOM

CK-01N37

SCREW

33.5

21

COMPRESSOR 22
For Cold Storage Room of

Materials

Raw

MYCOM

CU-01N37

SCREW

33.5
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Item Name Maker Model Type Capacity Electrical
Motor(kW)
STEAM TUNNEL MECH FOOD STSL - 240 - 2200
1 COOKER ENGINEERING | DL KG/HR. 3.7
For Area AP3
For Shrimp Product
PLATE lce 7
2 ICE MAKING PATKOL ICE Ton/Day 3
For Area AP1
PLATE Ice 8
3 ICE MAKING PATKOL ICE Ton/Day 3
For Area AP3
CONTACT PLATE 2
4 | FREEZER NO1 MYCOM FREEZER TON/CYCLE 2.5
Area AP1
Product - Fish Block
&Portion
CONTACT PLATE 2
5 | FREEZER NO.2 MYCOM FREEZER TON/CYCLE 2.5
Area AP1
Product - Fish Block
&Portion
CONTACT PLATE 1
6 | FREEZERNO.3 MYCOM FREEZER TON/CYCLE 1.86

Area AP1
Product - Fish Block

&Portion
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Item Name Maker Model Type Capacity Electrical
Motor(kW)
CONTACT PLATE
7 | FREEZERNO.4 MYCOM FREEZER | 1TTON/CYCLE 1.86
Area AP1
Product - Fish Block
&Portion
CONTACT PLATE
8 | FREEZER NO.5 MYCOM FREEZER | 1TTON/CYCLE 1.86
Area AP1
Product - Fish Block
&Portion
STEEL BELT MSF-15XX- TUNNEL
9 | FREEZER MYCOM TJAX .Q.F. 300 KG/HR 30
Area AP2
Product - Fish Block
, Portion & Shrimp
SPIRRAL FREEZER JBT FOOD GC600-08-24- SPIRAL
10 | NO.4 TECH 14NS .Q.F. 2300 KG/HR 32
Area AP2
Product - Fish Block
, Portion & Shrimp
THERMO JACK MMF-1218TJ- TUNNEL
1 | FREEZER MYCOM AX2-BELT .Q.F. 1400 KG/HR. 84
Area AP3
product - Shrimp
SPIRAL FREEZER JBT FOOD GCM7/2-08-22- | SPIRAL
12 (NO.3) Area AP3 TECH 10 NN CCR .Q.F. 1600 KG/HR. 38

product - Shrimp
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ANSI9KUAN U -3 Uia1atinluNILLIUNIUER

ltem Name Maker Model Type Capacity | Electrical
(kw)
BOILER 1 (ONCE THROUGH WATER 750
1 BOILER) MUIRA | EX-750K | TUBE KG/HR. 3.2

For Steam Tunnel Cooker

of Production AP3

BOILER 2 (ONCE THROUGH WATER 500
2 BOILER) MUIRA | EH-500F | TUBE KG/HR. 1.3

For Steam Tunnel Cooker

of Production AP3

BOILER 3 (ONCE THROUGH WATER 750
3 BOILER) MUIRA | EX-750K | TUBE KG/HR. 3.2

for Steam Tunnel Cooker

of Production AP3

BOILER 4 (ONCE THROUGH WATER 750
4 BOILER) MUIRA | EX-750K | TUBE KG/HR. 3.2

for Steam Tunnel Cooker

of Production AP3
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k74

TaNAT LT L UNFIATIZN

SauTuTlALAaa AL 365  Days/Year
snudaTuadlniasinanud 24 Hr/Day
pinlnlalug 341  BahtkWh
PN ATDILATRITIN AL 120 kW
Auiniresnsiasuulasaeenisy (LF)= 80 %
Aaalnin (B,) = 103 kW (l#a1nn13dm)
se@nEnInnisanmaNInIaLTas = 80 %
usaaluiin = 380 V
AsaLsznay i = 9% %
@mmﬁﬁ”ﬂuﬁw B = 3  °C
Qmﬂﬂmﬁﬁyﬂﬁﬂta’mﬁ”ﬂuﬁﬂ = 8 °C
@qmmﬁﬁyﬂuﬂ'wﬁumLﬁuﬁqafmmwﬁjﬂLL‘}'N =28 °C
gruunRaInAlaLsey X 33 °C
ANsE NS 3 66 %

N33R INAIU T TN Cool Pack w84 University of Denmarks

by« |

e d
.hummmmmm
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Evaporative Condensor

'Illl!l/""‘

AT
SRR
REFROERANT 11‘\ I?\ .t .‘?\ 5 .'?x
VAPOUR
= ;
LoUoD ouT
- L |&8
e 2, test exchangers [
e e e
ORAIN
PP puroE

Reservoir

Volume 10 cu.m
T=8C

©

<
Expansion Valve ':

) of Yy

T=34C~->28C

o

Water
washing

Foprdtd N % o
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Evaporator

f

-

G, O

[ 1=25¢C

T

Compressor Low

qruunfainialausey = 33°C
b
AHTUANYING = 66%

MWKUINT 22 anssruLrinANLil
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< & a C4
TURAUNITHELLSUNSH Cool Pack 1iNaILATIZANSSOUL COP wasLFNIn
wasnulihfianasiiaanguugi Condensing temperature a1n 34 °C 1ilu 28 °C

1. Waldsunsu Cool Pack waziaen n3w Log P-H diagram WaziaenansniAinu

WU R717 nA OK

A A o o o I~ a [
2. 1a@n Cycle Walauinans waziaen 1Hn1e43)4NT two stage, close

intercooler
3. MN17L@A" Evaporative temperature (°C) {p1 -25 °C uazen Condensing

temperature (°C) niauifuilge 34 °C na update TlsunsuazAtuame Q,.Q,,

o

COP, W, W,,,,, 4azdngandnsinisluaiiniiudugauazannususi m, /m,,

+W,_ {ANWIN 103x0.8 = 82.4 kw NlFaNN13TALENasTLL

low high

4. lgfr w,, Iae W
ManNiuiey Ineeiinisldan 35.5 kw wazlusunanazAuaniAnsine

U3 TaeiAn W, JAn 46.6 kw Baanstuianning W, +W. . fagld 82.4 kw

high low high
luasa

5. wansAwans axliinn Q,,Q, W, W, tmbeanladng uaz m,,, m,, u

low? high high? low

wiaeflaniusaduii Sadenlasuguugi Condensing temperature (°C)

{28 °C 8m9n17 18 F1UAINAUAN (M. ) AzRANUNAUANAS 0.247

low )
nlaniusieduy dealilunistlenludpdnssialy
6. NNsldAFNIRINTUREY 3-5

7. WA 2 dpAnsuFeudmey



Select cycle number:

Delete cycle

Calculated:

Qe [kl kgl

Oc [kkg]:

Cap:

Wlow stage [k kgl
W high stage [k /kal:
[ra high)4[m law):
Pressure ratio love [-]

Pressure ratio high [-]:

Low stage: High stage:
Evaporating temperature [5C: -25.00 Condensing temperature [5C: 34.00
Superheat [K]; 0.00 Subcooling [K): 0.00
['p evaporator [barl: 0.00 Dp condenger [bar]: 0.00
['p suction line [bar]: 0.00 Dp liquid line [bar]: 0.00
Dp dizcharge line [bar]: 0.00 Dp suction line [bar]: 0.00
|zentropic efficiency [0-1]: 1.00 Dp dizcharge line [bar]: 0.00
Isentropic efficisncy [0-1]: 1.00
Dirnenzioting:
Intermediate pressure [bar]: 445
1225.029 .
De [k 303.607 Intermediate temperature [5C): 10
1255812 || ge [low) 385756 Efficiency of H in intercooler; 1.00
370 | mlow [kagfs]:  |0.24783656
1432400y o [ 3/h) [BA7.4160
151.841 W low [Kiw]: 35.500 Valurmetic efficiency
1.2396
2a13 0.00a Lewy stage:  |0.00
o m high [kg/s]: 030722867 Displacement [m™ 2 0
2343 | | high [m™a3/h]  [308.4415 i o 0
igh stage: |0.
“whigh [Kw]  |46.549 EnSED
- k1 0,000 Displacement [m”3/h]: 0
Coordinates of points. .. 1 Erirt | Copy | Update | Help |

Cycle info [Two stage, closed intercooler]. Refrigerant: R717
o | —

100

MWHUINT 2-3 HANITANUINLIRITZULNIANNLEYN 91 Evaporating temperature Winfiu

NMSAUINALUSEUETANAINUY

- 25°C uay Condensing temperature Wiy 34 °c

ARTAME TN @ Qmmﬁﬁﬂ%‘lum@mmﬂu 34 avANLTALTEIA)
point T (°C) P (bar) V (ma/kg) h (kJ/kg) S (kJ/kg °K)
1 -25 1.515 0.770463 1429.637 5.9784
2 45.413 4.458 0.335996 1572.876 5.9784
3 1.008 4.458 0.278877 1461.729 5.6021
4 77.248 13.121 0.120439 1613.570 5.6021
5 34.000 13.121 n/a 357.957 n/a
6 1.009 13.121 n/a 204.608 n/a
7 1.009 4.458 n/a 357.957 n/a
8 1.009 4.458 n/a 204.608 n/a
9 -25 1.515 n/a 204.608 n/a
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ANUTZANBANITOULIVININTEUL

COP = Q/(W,+W,)

Before
7 Q, = Cooling effect at main evaporator
W, = work of compression, first stage
W, = work of compression, second stage
ANMTTANAIRAa i (B,) = 103 KW

1L ANBNINABHNINTALTDT 80 %

JLW+ W, = 103x0.8 = 82,4 WaldlisunsuAiuans m,= 0.247 kgls , m, = 0.307 kg/s

Q, = m,(h,-h) = 0.247 kg/s x (1429.637-204.608)kJ/kg = 302.58 kW
W, = m,(h,-h,) = 0.247 kg/s x (1572.876-1429.637)kJ/kg

35.38 kW

W, = m,(h,-h,) = 0.307 kg/s x (1613.570-1461.729)kJ/kg = 46.61 kW

COP = 302.58 kW /( 35.38 kW + 46.61 kW) = 302.58/82

Before

= 3.69

v

o o dl a o F 1 =
VAP TP (N ﬂmuguuﬂﬂuma‘mmmu 28 ANANLTALTEIRA)

q

L=t N e T — ——— - - —
—_— e ——
Cycle info [Two stage, closed intercooler]. hfrigemnt_ﬁ?m ﬁ
= i —

Select cycle number: -
1 Low stage: High stage:
Evaporating temperature [§C - -25.00 || Condensing temperature [sC] 22.00
Superheat [K]: 0.00 || Subcooling [K]: 0.00
D'p evaparatar [barl: 0.00 || Dp condenser [bar): 0.00
Dp suction line [bar]: 0.o0 | Dpliquid line [bar]: 0.00
Dp dizcharge line [barl: 0.00 | | Dp suction line [bar]: 0.00
|zentropic efficiency [0-1] 1.00 Dp dizcharge line [bar]: 0.00
Delete cycle |zentropic efficiency [0-1]: 1.00
Calculated: Dimenzioning:
) Intermediate prezzure [barl 4.08
Qe [k kgl 1235826 '
el 2l e [k 306.263 Intermediate terperature [5C]: 136
e [kl kgl TPEEA3E | g few]) 373707 Efficiency of H in intercooler: 1.00
COF: 417 | I mlow[kass]:  |0.24783656
W low stage [kka): 13007 || o o [m™3/0]  |BE7.4760
W high stage [kl/kal 137405 | s oy [w] 32.245 W alurnetric: efficizncy
by 2 e
ressure ratio low [-] ) q !
o m high [kg/sk  |U.23969162 Displacemert [m™3/h]: 0 '
Fressure ratio high [-]: 2633 | | v pigh [m™3sk; |327.2098 oo
High stage: |0.
Whigh [} 41179 I e
0,000 Displacement [m™3/h]: 0O
Coordinates of points... | Print ‘ Copy | Update | Help |
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point T (°C) P (bar) V (m’/kg) h (kJ/kg) S (kJ/kg °K)
1 -25 1515 0.770463 1429.637 5.9784
2 39.036 4.081 0.359841 1559.744 5.9784
3 1.356 4.081 0.303275 1459.207 5.6331
4 67.467 10.991 0.140530 1596.612 5.6331
5 28.000 10.991 n/a 329.618 n/a
6 1.356 10.991 n/a 193.811 n/a
7 1.356 4.081 n/a 329.618 n/a
8 1.356 4.081 n/a 193.811 n/a
9 25 1515 n/a 193.811 n/a

ANUTLANBANTINULTINTNTEUL
Q, = mq(hq—hg) = 0.247 kg/s x (1429.637-193.811)kd/kg = 305.24 kKW
W, = m,(h,-h,) = 0.247 kg/s x (1559.744-1429.637)kJ/kg = 32.136 kW

W, = my(h,-h,) = 0.3 kg/s x(1596.612-1459.207)kd/kg = 41.22 kW
COP_.. = 305.24 kW /( 32.136 KW + 41.22 kW) = 305.24/73.36

after

= 4.16

AL ANBANTIIDULARITLULIN N

Acop, = (cop_,_-COP,_ )
= 4.16 - 3.69
= 0.47
S REALUDIANTINULT AR TN Y
%COP, = ((COP,,_-COP,__ )/ COP,,_)x100

= ((4.16 -3.69) / 3.69) x 100
= 12.74

v

WUl liisssuumasliulgs

P =W

after

+ W

High Low

(41.22 - 32.136)

73.36 kW
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AINNAINNTD lWNNIINA NI R B UL

Q =m,(h;,-Ngy)

E, before

0.247 kg/s x (1429.637-204.608)kJ/kg

302.58 kW_,

AINNAINNTD lUNNINNA N UNAIU FUL9e

C)E, after m1(h1a_h9a)

0.247 kg/s x (1429.637-193.811)kJ/kg

305.24 kW_

ANHATINITD NN AL WL

AQ, = (305.24-302.58) kW_,
= 266 kW,
ANANTINUTNINIANIT U ULTUe
Co e . = PJ(Q,/3.517)

= 82.4/(302.58/3.517)
= 82.4/86.03
= 0.95kW/Ton,_,

ANANITOULNNINIANITUUAL TIPS
Couer = PJQ,/3517)
= 73.36/(305.24/3.517)
= 73.36/86.78

= 0.85kW/Ton,,

NANIU NN F A
= = (P,-P_)x Hours x Day

= (82.4 —73.36) x 24 x 365
= 79,190 kWh /Year

Al sz neTn 18
save = Esave X 341

= 79,190 x 3.41
= 270,039 Baht/Year



nsussiiuiAsegAanslasanisaasu tvan1sandulannu

1. mmwmmﬁunu (Payback period = PB)

BN B o’/l ¥ 1 a
ISHSINAUNU = Numnum\i/ selAmell

200,000/270,039 = 0.74 1

9 LAY

o

2. 3aANTRqL UGS (Net present value = NPV)

q

'
a b %

RuasnuEnEiu 200,000 UM
a1glAzang 51
nzuaRuansusetl 270,039 UM
ARTIAAAN ( Discount rate ) 10 %

PV = (270,039 x 3.7908 ) = 1,023,664 LM

WaR1913 PVIFA 1 RsHaseLLIY 10 % waz a1glAsans 51

104

yarfaqifugns = yardaqiiireinszuaiugninaenans iAsan1saeu(Py)-Ru

A9 TN

1,023,664 - 200,000

823,664 U

IS DU = !
HAntluuang AINHUININ U

3. @”mqm@mmmm’m‘imqmmmu (Internal rate of return = IRR)

PV Factor = 200,000/270,039
=0.74

IRR A8 8M31891anN N 1INPY 293lA79n198A1 0

AINgA3
ES
B A e S
=1 (1 + IRR)
o
n = eawreslasenisd)

ESt = funundsundsendnls (cost savings) 9el) sausidanatln 1 fan



(o]

RuanaaunauiEulasanii(total investment)

IRR BRTINARAULNWNNE 11 (internal rate of return

o dl = a
N@ﬂ’]‘j‘ﬁ’]u'}m‘l’]ﬂ’]ﬂtﬁﬂﬂﬁﬁ‘ 51 IRR NA1 133.06 %

dgUnaninsnis

FLULINIANIAUNNT 15 Days
IR 200,000 Baht
sendnnaaany 79,190 kWh /Year
Uszndnpnln 270,039 Baht/Year
FLULIIAAUN U 0.74 Year
1arn1laq1iugna (Net present value = NPV) 823,664 1"

dmuARaLuNULedlATIN19aU 8181ATNN17 5 T IRR HAn 133.06 %

105
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NAANUIN R
N19ANUINS HIFTNITAANIT ENAINLS

Taanaasuraan I Lg9891991A19 47199 U
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ANUINTR THINFNN9Y

ANUINER THININN9Y

ANUIUTR TN N9

RUILNADA
AMUIUIUNINU

Al g
savaen aiia LED

s1A1vaan WTin T5

°1|'agaﬁm%’umﬁmmzﬁﬁmwﬁ'«m

24

14

494
330
3.41
1200
350
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Hours/Day

(CORRIDOR, ROOF OF COLD STROAGE)
Hours/Day

(OFFICE, TEST ROOM, QA ROOM, R&D ROOM
LABORYTORY ROOM, NURSE ROOM)
Hours/Day

(CANTEEN, SIMENAR ROOM, TOILET ROOM
LOCKER ROOM, STAFF ROOM, REST ROOM
CONFERENCE, GUEST 1, GUEST 2)

Tubes

Days/Year

Baht/kWh

Baht/Set

Baht/Set

ASI99MUIN -1 dayanisilouinaunass Wiliuasadnausiazlszinnaasmiaen

Item Type Size Energy | Luminous | Efficacy | Diameter | Length | Life
(Watt) | (Watt) Flux (Im) | (mm.) (mm.) (mm.) (Hours)
1 Tubular Fluorescent 36 42 2700- 89 26 1200 18000
2850
(Low Loss Ballast)
2 Tubular High Efficiency 28 30 2900 104 17 1200 20000
Lamp (T5)
(Electronic Ballast)
3 Tubular Fluorescent 15 15 1600 90 26 1200 50000
Light Emitting (LED)
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AF1919NUIN 9-2 SPECIFICATIONS OF TUBULAR FLUORESCENT LIGHT
EMITTING(LED)

LED SOURCE / CHIP High power super bright LED
WATTAGE 15 watts

INPUT VOLTAGE 36 volt

OUTPUT VOLTAGE 200v to 260v

LUMEN Warm White=1290Lm, Cool White=1425Lm

LIGHT COLOR Warm White, Cool White, Red, Green, Blue, Yellow, RGB
BEAM ANGLE 120* degrees

DRIVER Australian Certified High Quality LED Driver

LIFESPAN >50,000 Hours

DIMENSIONS 1200mm, 4 Feet

WARRANTY 2.5 Years

Source: http://enviroledlighting.com.au/

ms1919nuan -3 Taalndndagy 75 Mdanulavud nfandasandiannsaiing
Model: Electronic Full Set T5(EFS) - F128D / T5/ S

Brand Lekise

Tubular High Efficiency Lamp  Electronic Full Set T5 Silver

WATTAGE 28 watts

Electronic Ballast 2 watts

VOLTAGE 200v to 260v

LUMEN 2900Lm

LIGHT COLOR Extar - Daylight

Power Factor >0.60

LIFESPAN 20,000 Hours

DIMENSIONS Wide : 25mm , Long: 1228 mm, High: 45 mm

Source: http://transferlightingthai.makewebeasy.com/index.php



http://enviroledlighting.com.au/
http://transferlightingthai.makewebeasy.com/index.php

ASISIHUIN -4 A1ULUAA I FLUORESCENT 36 W wiiNANdNw a1
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AnALl o AU
(Maam)

1 U UNLAULDIR1AN9411IN91 1 (CORRIDOR) 60

2 ﬁ”uﬁﬁm{fﬁﬁwm A189411IN9U (TOILET ROOM) 38

3 MiteaAuasudatinneneu (LOCKER ROOM) 30

4 MuRTaee1n 7194199970 (CANTEEN) 96

5 fuRtiesinmingnu (REST ROOM) 20

6 FufiFesnneinausaiAen (STAFF ROOM) 6

7 Usuiuuvaestaiiian (ROOF OF COLD STORAGE) 30

8 | Wufitiesilszqu (GUEST ROOM 2) 4

9 FRvnsdarine (OFFICE) 76

10 | fufitesilszg (GUEST ROOM 1) 12

11 | fudtiesuszasilvn (CONFERENCE ROOM) 18

12 FuTiFesnageUNARANT (TEST ROOM) 9

13 ﬁ”u‘ﬁﬁmmwmuammwmamﬁmsﬁ (QA OFFICE ROOM) 8

14 FuTiFe PAtaLAz AR HARATT (R&D ROOM) 13

15 MtasmenLg (NURSE ROOM) 8

16 ﬁ”uﬁﬁmﬂ@u‘”ﬁma (LABORATORY ROOM) 40

17 fuitieadisun (SEMINAR ROOM) 26
EAOPN 494
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110

1) anuaan i Fluorescent 36 W tilaauislunaanl Fluorescent T5 28 W

1. OFFICE (4y)
2. CONFERENCE ROOM (4s)
3. GUEST ROOM 1 (45)

N17ANKIUNAUNINIATNNG

11890 W Fluorescent 36 W
Aaslniaaanaan

Anaalnnaeg (Low Loss Ballast)

ANaa g9 (Pry)
AREA: OFFICE
WA NN (2,)

AREA: CONFERENCE & GUEST 1 ROOM

WAL WA T (P;)

NAWIU NN 993 (Pat)

N17ANIUNAININIATNT

yaan i Fluorescent T5 28 W
Aasininuesraan
Anaalwilnaag (Electronic Ballast)

Anaa 393 (Prs)

AREA: OFFICE

76 Tubes (14 Hours/Day)
18 Tubes ( 8 Hours/Day)
12 Tubes ( 8 Hours/Day)

36 Watt/Tube
6 Watt/Tube
42 Watt/Tube

Ay X Fry x Hours x Days
(76 x 42 x 14 x 330) / 1000
14,747 kWh /Year

(A;+ A3) X Pry x Hours x Days
((18 +12) x 42 x 8 x 330) / 1000
3,326 kWh /Year

P, + P,

14,747 + 3,326

18,073 kWh /Year

28 Watt/Tube
2 Watt/Tube
30 Watt/Tube
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WAL WA T A4, X Pz x Hours x Days
= (76 x 30 x 14 x 330) / 1000
= 10,533 kWh /Year

AREA: CONFERENCE & GUEST 1 ROOM

WAL WA A% (P2)

(4;+ A;) X B, x Hours x Days
= ((18 +12) x 30 x 8 x 330) / 1000
= 2,376 kWh /Year
WAL WA T 990 P, + P,
= 10,533 + 2,376
= 12,909 kWh /Year
AN R TN (Pyy) = B, - By,
= 18,073- 12,909

= 5164 kWh /Year

2) anuaanln Fluorescent 36 W Lilasuiilunaanln Fluorescent LED 15 W

1. CORRIDOR (Ay) = 60 Tubes (24 Hours/Day)
2. TOILET ROOM (4:) = 38 Tubes ( 8 Hours/Day)
3. LOCKER ROOM (45) = 30 Tubes ( 8 Hours/Day)
4. CANTEEN (A5) = 96 Tubes ( 8 Hours/Day)
5. REST ROOM (4g) = 20 Tubes ( 8 Hours/Day)
6. STAFF ROOM (Ag) = 6 Tubes ( 8 Hours/Day)
7. ROOF OF COLD STORAGE  (4;) = 30 Tubes (24 Hours/Day)
8. GUEST ROOM 2 (A4) = 4 Tubes ( 8 Hours/Day)
9. TEST ROOM (A7) = 9 Tubes (14 Hours/Day)
10. QA OFFICE ROOM (443) = 8 Tubes (14 Hours/Day)
11. R&D ROOM (Ay) = 13 Tubes (14 Hours/Day)
12. NURSE ROOM (445) = 8 Tubes (14 Hours/Day)
13. LABORATORY ROOM (Ag) = 40 Tubes (14 Hours/Day)
14. SIMENAR ROOM (447) = 26 Tubes ( 8 Hours/Day)



112

N13AIUIUAAUNINIATANT

1aan i Fluorescent 36 W

Aasniaaanaan = 36 Watt/Tube
Anaalnilnaed (Low Loss Ballast) = 6 Watt/Tube
Anaa g9 (Fry) = 42 Watt/Tube

AREA: CORRIDOR & ROOF OF COLD STORAGE

WA WAL (B) = (A3+4s5) X Py x Hours x Days

((60 + 30) x 42 x 24 x 330) / 1000

29,937 kWh /Year
AREA: TEST ROOM, QA ROOM, R&D ROOM, NURSE ROOM, LABORATORY
ROOM
WaNLIWANA1E (Fy)  =(Ay;+A;s+A., +A;s +Ase) x Py x Hours x
Days
=((9+8+13+8+40) x 42 x 14 x 330) / 1000
= 15,135 kWh /Year
AREA: TOILET, LOCKET, CANTEEN, REST ROOM, STAFF ROOM, GUEST 2,
SIMENAR ROOM

WAL AT (2)

(As+As+A;+A+ A +A4y +A4;7) X Pry X Hr x Days
= ((38+30+96+20+6+4+26) x 42 x 8 x 330) / 1000
= 24,393 kWh /Year

R TR BT (P) = P, +P, +P

= 29,937 +15,135 + 24,393

= 69,465 kWh /Year

N17ANKIUNAININIATNT

yaan W Fluorescent LED 15 W
Aaalinvesvann = 15 Watt/Tube
Anaa 393 (Pry) = 15 Watt/Tube
AREA: CORRIDOR & ROOF OF COLD STORAGE
WAL WP T (B,) = (Ay+A1g) X Pry x Hours x Days

= ((60 + 30) x 15 x 24 x 330) / 1000
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10,692 kWh /Year

AREA: TEST ROOM, QA ROOM, R&D ROOM, NURSE ROOM, LABORATORY

ROOM

WAL AT (2, )

(Ayp +Aj3+A 4 TA;35 +456) X Py x Hours x Days

((9+8+13+8+40) x 15 x 14 x 330) / 1000

5,405 kWh /Year

AREA: TOILET, LOCKET, CANTEEN, REST ROOM, STAFF ROOM, GUEST 2,

SIMENAR ROOM

WAL AT (2, )

PRI 998

NANIUINAB RS

NALTE UL ANAIIN1

tszneinnasenulninamu

tszneinaldane 19w

ATUITUNNIANY)U/ AU

Fluorescent T5 28 W
s1AMAaA W
FFAs
UUaen i

RUaINU

Fluorescent LED 15 W

(Ag+Ag+A;+A+A;+A +A;) X Py X Hr x Days

((38+30+96+20+6+4+26) x 15 x 8 x 330) / 1000

8,712

(Pnd)

kWh /Year

P, + P, +P,
10,692 + 5,405 + 8,712
24,809 kWh /Year

Pz - Pus

69,465 — 24,809
44,656 KWh /Year

Pyt + Py

5,164+ 44,656
49,820 kWh /Year
49,820 x 3.41

169,886 Baht/ Year

350  Baht/ Set
120 Baht

106 Tubes
470 x 106

49,820 Baht
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9P vaan i = 1,200 Baht Set
RECTY R = 120 Baht
AUILaan W = 388  Tubes
RUAINU = 1,320 x 388

= 512,160 Baht

v
o

Ruasnusanmnaan iWuazfins 49,820 + 512,160

TINRUAIY U = 561,980 Baht

nsissiiuiAsegAanslasanisasu tvan1sandulanu
1. 99ATTHLIIANAUYU (Payback period = PB)

= - o Y 1
ITHTLIRTAUY U= Lqumnum\i/ ﬁ"]il16°]ﬁ]‘ﬂﬂ

561,980 /169,886
3.31 1

o a

2. H@ﬂ"]ﬂ@’ﬂuuﬂmﬁ (Net present value = NPV)

q

'
a 4

RUAIYUENAL 561,980 LN

2181A9N19 5 1)

nszudRuaniusiatl 169,886 UM

8RT1AMAN ( Discount rate ) 10 %

PV = (169,886 x 3.7908) = 644,003 LM

s LA -

1UARN979 PVIFA 1 EMIIARBLUNY 10 % WAT 818 1ATaN1T 5 1

dardaqiiugns = yaraqiiueeanssua Rugnanaanantlasan1aeu(Py)-Ru

A99)1 (TN

644,003 — 561,980

= 82,023 UMM

<

Anflutandaruingeu

pad)}

3. é“mm@mmmumn‘ﬁmqmmmu (Internal rate of return = IRR)
PV Factor =561,980 /169,886
=3.31

a dl S
\UAm1379 PVIFA N 3.31 way 21gtAenis 51



‘ﬁ/ﬁlﬁ‘ﬁﬂl@ﬁl@ULLVI‘L&“ﬁ@\‘IIﬂNﬂ’]?@\‘]nu: 16.5 %

dgduanisvinuinsnng
FLHZNAIALTEUNNS 30
Ruaanu 561,980
Usendanasanu 49,820
Uszndnenluiin 169,886
FLHLIIAALYY 3.31

o

yarlaqiiugns (Net present value = NPV)

q
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Days

Baht

kWh /Year
Baht /Year
Years

82,023 UN

FRINARDLULNUIBIATN1IANUY (IRR) = 16.5 %



ANANUIN T

. =
PVIFA 91 0-100% 728121981 5 1
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ANTNNUIN R -1 PVIFA 7 0-100% T8N0 5‘11

Periods 1 2 3 4 5
1% 0.9901 1.9704 2.9410 3.9020 4.8534
2% 0.9804 1.9416 2.8839 3.8077 4.7135
3% 0.9709 1.9135 2.8286 3.7171 45797
4% 0.9615 1.8861 2.7751 3.6299 4.4518
5% 0.9524 1.8594 2.7232 3.5460 4.3295
6% 0.9434 1.8334 2.6730 3.4651 4.2124
7% 0.9346 1.8080 2.6243 3.3872 4.1002
8% 0.9259 1.7833 2.5771 3.3121 3.9927
9% 0.9174 1.7591 2.5313 3.2397 3.8897
10% 0.9091 1.7355 2.4869 3.1699 3.7908
1% 0.9009 1.7125 2.4437 3.1024 3.6959
12% 0.8929 1.6901 2.4018 3.0373 3.6048
13% 0.8850 1.6681 2.3612 2.9745 3.5172
14% 0.8772 1.6467 2.3216 2.9137 3.4331
15% 0.8696 1.6257 2.2832 2.8550 3.3522
16% 0.8621 1.6052 2.2459 2.7982 3.2743
17% 0.8547 1.5852 2.2096 2.7432 3.1993
18% 0.8475 1.5656 2.1743 2.6901 3.1272
19% 0.8403 1.5465 2.1399 2.6386 3.0576
20% 0.8333 1.5278 2.1065 2.5887 2.9906
21% 0.8264 1.5095 2.0739 2.5404 2.9260
22% 0.8197 1.4915 2.0422 2.4936 2.8636
23% 0.8130 1.4740 2.0114 2.4483 2.8035
24% 0.8065 1.4568 1.9813 2.4043 2.7454
25% 0.8000 1.4400 1.9520 2.3616 2.6893
26% 0.7937 1.4235 1.9234 2.3202 2.6351
27% 0.7874 1.4074 1.8956 2.2800 2.5827
28% 0.7813 1.3916 1.8684 2.2410 2.5320
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M1SINNUIN D -1 PVIFA 71 0-100% Te8I2i9an 5 U(sR)

Periods 1 2 3 4 5
29% 0.7752 1.3761 1.8420 2.2031 2.4830
30% 0.7692 1.3609 1.8161 2.1662 2.4356
31% 0.7634 1.3461 1.7909 2.1305 2.3897
32% 0.7576 1.3315 1.7663 2.0957 2.3452
33% 0.7519 1.3172 1.7423 2.0618 2.3021
34% 0.7463 1.3032 1.7188 2.0290 2.2604
35% 0.7407 1.2894 1.6959 1.9969 2.2200
36% 0.7353 1.2760 1.6735 1.9658 2.1807
37% 0.7299 1.2627 1.6516 1.9355 2.1427
38% 0.7246 1.2497 1.6302 1.9060 2.1058
39% 0.7194 1.2370 1.6093 1.8772 2.0699
40% 0.7143 1.2245 1.5889 1.8492 2.0352
41% 0.7092 1.2122 1.5689 1.8219 2.0014
42% 0.7042 1.2002 1.5494 1.7954 1.9686
43% 0.6993 1.1883 1.5303 1.7694 1.9367
44% 0.6944 1.1767 1.5116 1.7442 1.9057
45% 0.6897 1.1653 1.4933 1.7195 1.8755
46% 0.6849 1.1541 1.4754 1.6955 1.8462
47% 0.6803 1.1430 1.4579 1.6720 1.8177
48% 0.6757 1.1322 1.4407 1.6491 1.7899
49% 0.6711 1.1216 1.4239 1.6268 1.7629
50% 0.6667 1.1111 1.4074 1.6049 1.7366
51% 0.6623 1.1008 1.3913 1.5836 1.7110
52% 0.6579 1.0907 1.3755 1.5628 1.6861
53% 0.6536 1.0808 1.3600 1.5425 1.6617
54% 0.6494 1.0710 1.3448 1.5226 1.6381
55% 0.6452 1.0614 1.3299 1.5032 1.6150
56% 0.6410 1.0519 1.3153 1.4842 1.5924
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dl al 1
M1SINNUIN D -1 PVIFA 71 0-100% Te8I2i9an 5 U(sR)

Periods 1 2 3 4 5
57% 0.6369 1.0426 1.3010 1.4656 1.5705
58% 0.6329 1.0335 1.2870 1.4475 1.5490
59% 0.6289 1.0245 1.2733 1.4297 1.5281
60% 0.6250 1.0156 1.2598 1.4124 1.5077
61% 0.6211 1.0069 1.2465 1.3954 1.4878
62% 0.6173 0.9983 1.2335 1.3787 1.4683
63% 0.6135 0.9899 1.2208 1.3624 1.4494
64% 0.6098 0.9816 1.2083 1.3465 1.4308
65% 0.6061 0.9734 1.1960 1.3309 1.4127
66% 0.6024 0.9653 1.1839 1.3156 1.3949
67% 0.5988 0.9574 1.1721 1.3006 1.3776
68% 0.5952 0.9495 1.1604 1.2860 1.3607
69% 0.5917 0.9418 1.1490 1.2716 1.3441
70% 0.5882 0.9343 1.1378 1.2575 1.3280
1% 0.5848 0.9268 1.1268 1.2437 1.3121
72% 0.5814 0.9194 1.1159 1.2302 1.2966
73% 0.5780 0.9122 1.1053 1.2169 1.2815
74% 0.5747 0.9050 1.0948 1.2039 1.2666
75% 0.5714 0.8980 1.0845 1.1912 1.2521
76% 0.5682 0.8910 1.0744 1.1787 1.2379
7% 0.5650 0.8842 1.0645 1.1664 1.2239
78% 0.5618 0.8774 1.0547 1.1543 1.2103
79% 0.5587 0.8708 1.0451 1.1425 1.1969
80% 0.5556 0.8642 1.0357 1.1309 1.1838
81% 0.5525 0.8577 1.0264 1.1195 1.1710
82% 0.5495 0.8513 1.0172 1.1084 1.1584
83% 0.5464 0.8451 1.0082 1.0974 1.1461
84% 0.5435 0.8388 0.9994 1.0866 1.1340
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Periods 1 2 3 4 5
85% 0.5405 0.8327 0.9907 1.0760 1.1222
86% 0.5376 0.8267 0.9821 1.0656 1.1106
87% 0.5348 0.8207 0.9737 1.0554 1.0992
88% 0.5319 0.8148 0.9653 1.0454 1.0880
89% 0.5291 0.8090 0.9572 1.0355 1.0770
90% 0.5263 0.8033 0.9491 1.0259 1.0662
91% 0.5236 0.7977 0.9412 1.0163 1.0557
92% 0.5208 0.7921 0.9334 1.0070 1.0453
93% 0.5181 0.7866 0.9257 0.9978 1.0351
94% 0.5155 0.7812 0.9181 0.9887 1.0251
95% 0.5128 0.7758 0.9107 0.9798 1.0153
96% 0.5102 0.7705 0.9033 0.9711 1.0057
97% 0.5076 0.7653 0.8961 0.9625 0.9962
98% 0.5051 0.7601 0.8890 0.9540 0.9869
99% 0.5025 0.7550 0.8819 0.9457 0.9777
100% 0.5000 0.7500 0.8750 0.9375 0.9688
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