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ABSTRACT

The purpose of this master project was to reduce the electric energy of
evaporative condenser caused by the operation of fan motor in the refrigeration system of a
frozen seafood factory (the factory of case study). The goal of electric energy reduction was not
less than 20%. The research was started by studying the operational problems on fan motor and
water pump of evaporative condenser to improve and reduce the electricity used in the system.
The fan motor of evaporative condenser applied by using the qualitative instrument according to
the PDCA stage could be divided by the methodology method into 4 stages as follows: 1) Plan;
to study the information of electricity use of case study factory to determine the problems and
conclude the causes as well as finding out the ways to solve the problems by using the
qualitative instruments which included Pareto diagram and Why-Why Analysis, 2) Do ; to test the
results obtained from the first stage to reduce the energy use and expenses from electricity use
of the case study factory, 3) Check; to check the results from following these stages by analyzing
the results to find out the defects in order to evaluate and review the process to be in
accordance with the research objectives, and 4) Act; to apply the results from the 3° stage in the
real situation use in the case study factory.

According to the results obtained from the problem analysis, the fan motors, and
pumps of evaporative condensers, each must work all the time and even if the temperature of
the cooling water is low. The researcher concluded the ways to solve the problems by installing
the inverter and probe for the water temperatures to control the operation of 3 sets of fan
motors. The results revealed that before improving the evaporative condenser, the electricity
power use per set was equal to 14,781.6 Kw.hr/Month or 44,344.80 Kw.hr/Month, totally,
whereas after improving, the electricity power of evaporative condenser was reduced by
21,887.41 Kw.hr/Month (50.64 %). When the electricity cost of the case study factory was
calculated at 3.30 baht/kw.hr, it was found that the case study factory could save the electricity
cost for 72,228.40 baht/month (866,740.80 baht/year). The investment of all equipment on these
3 sets of fan motors was at 254,700 baht, and therefore, the payback period of a investment was

around 4 months.

(4)



AnANIsuUsZNIA

anstinusatuivssauaudiialdded Fefiuue naenaunsnsiadon
NTOIMARTINTE awe glan 01sERTEnwasinug frremansnasd asequ daunad
watemans1ase aznaaiou T nssumsdeuansinug Aldngaliddiusamdy
maviiansiinug uagldnmaaeudieusloteunniadluasinusatuidudulsslovddmiv
fidelumsdaiansiinug §idesandunszanetnds Swenmuveunszaaiduenagdll w
Tonadl

Youauieiau ynau AdlMseuunlalinnudiemde wazsdunidels
paonun iliansdnusatuidnsgained
Vnegatiidevensiureunsean Auwe wazAuuldwluinisnsngs

< °o v % o a O g voe ! v Y a
paenug AN asilumaTla wavatduayulunsiansinusluasedlidnsagalulanies
Uszleviuazauaivesarsinusadull {ideveneulundyan naniiundniuisn ag

9

8719158 WATHIINTYAMNVINWAIEAIUANTNOENSEY

€

fiyuy Tanus

(5)



GUETY

R

UNAnED (3)
Abstract (4)
AnAnIsNUsENIA (5)
d15U%y (6)
S78N15A519 (8)
378N15AIN 9)
undl 1 unth 1
1.1 pudndeyuasfinnvestem 1

1.2 IngUseasAraenITiay 6

1.3 Usslewtiilasunnnnisise 6

1.4 Y9ULWAVDINITIVY 7

1.5 deudnsiianig 7

Uil 2 wunAn viqud wazuideiieades 10
2.1 wuuﬁflmfmLﬁuﬁiéﬁqmmmiu 10

2.2 ¥anMTUTUUTINUAINAIENENNITVDI PDCA 19

2.3 \eesilodmiunmsuiulsinanw 20

2.4 MTUATIEANNATYFANEAS 25

2.5 vuiduUsyaniausnugnisieiady 26

(Coefficient of Performance: COP)

2.6 noufReiunenos 29

2.7 ATefiAedes 38
undi 3 N1TIATIEA wagAiunng 44
3.1 SupouMIUNLY (Plan) 45

3.2 Supoumsrh (Do) 53
3.3 Suneun13n3I9@0U (Check) 58

3.4 FupounailUURTR (AcH 61
undl 4 wansAfiunuite warnseduse 63
0.1 NAYBITURBUNITIIUHY 63
4.2 naveIUREUNIY 64

4.3 HAUDITUADUNITNTIVEDU 65

(6)



d15U%y (¢i0)

v

4.4 mamaﬁumaumiﬁﬂﬂﬂﬁﬁa 72

4.5 a3UMeUn wagn13eAUTIEKa 72

unil 5 aguna uazdelausuuz 74

5.1 asUnan1sivy 74

5.2 Yaiauauuzdmiuideluaunan 75

UTIUIYNTY 76

ANANUIN 79

AIANLIN N A15NAMENTRAIYIIAEY R717 (AMMONIA) 80

AARIN ¥ ToyavesiaiasnouwaIse SlduAUTTUUTIhALEY

T59uuguansafAny 84

AARLIN A SI8NUNTUTEYY 86
AARUIN 1 nanstufinAnseualilihuewmeinay AoumuaTLUY

FEUY WU 6 YA 89

AANUIN 3 %umaumiﬁﬂﬂﬂg’jﬁ’aﬁumizwﬁﬂmmL?]u 93

v Ya v

U568 100

Y

)



A5199
1.1

2.1

2.2
3.1
4.1

4.2
4.3
4.4
4.5

IYNIINTIIN

o uwazn1svihauvesgunsalluszuurhanuduvedsanunsdnwm

A1 PF Tagvhluidalaifinisuussdmduningnanyngsy
waggInwsasUssinm

A1 PF anuunfivesgunsallniiusiassenn
Hlsmavhamesgunsaflussuuyhemuduvedssnunsddnw
wansnaisuifisunsldmasliihusazn deu uasndsainnisfings
UIBINDS
foyamsldluihdenananduSagunounsindadunesines
doyamsldluihsenananduiagundnshniedunedines
AnnzvimmaldduiinainnsamuuiulsneunugesLuUTEmeY

TATEINWA R IUANIINNAVBINTUTUUTIRBUA U S UUUTEWY

34

35
49
67

68
69
71
71

(8)



ﬂ'TWﬁ
1.1

1.2

13

1.4
1.5
1.6
1.7
2.1
2.2
2.3
24
2.5
2.6
2.7
2.8
2.9
2.10
2.11
2.12
2.13
2.14
2.15
2.16
2.17
2.18
2.19

IYNTINN

Usunanstanaaanulnirveadssnunsdidne
AILALADUNNIIAL U W.A.2553 DAY SuIAN U W.M.2555

FunAlgI18nNS I A LA Az 89 UU DIl UN SR N UNAS

3 U Tudou unsian U w.A.2553 famausuined U w.f.2555
Fmunalgagannstg i luniis g esveszuuinAuy

1599uUnSUANEgaunad 3 U Tuwieu uns1ad U w.¢.2553 DahausuInay

U w.m.2555

ANwrN15NU PLC

ADULVIALADS

Buneg

Temperature Controller
awsﬁugmsswﬁwmwmﬁuufuu Indirect Contact
ﬁugmiswﬁﬂmmﬁmwu Direct Contact
\3pednansvhaBuLuusee

LABIATULLUL LAY
\3essEImEaNTTAUEY

WATILUVVLIUA LART

WATIZUUTIINADYA

Nﬁ]iizUU%mmuﬁau

miammmﬁu‘uu Sharp Freezer
miam’qm‘mgﬁu‘uu Contact Freezer
N5angMQILUU Air Blast Freezer Tudnuaig Tunnel Freezer
miammmﬁu‘uu Air Blast Freezer lusnwiuy Belt Freezer
miam’qm‘mgﬁu‘uu Cryogenic Freezer

NIINLYIY

Nl

F0E1UHUNIN T

BN15AAYOY Why-Why Analysis
wmsMsegfinsnanndusiuves “vilu”
wangunsaliugassluwnuiiauiu-teunal

O O O 0o

[EN
[EN

13
13
14
15
16
16
17
17
18
18
19
21
21
22
23
24
26

9)



2.20 LARIAUFUNUSVDIAINUAU 28
221 @1unnee) veuenes 30

(10)



ﬂ']Wﬁ
2.22
2.23
2.24
2.25
2.26
3.1
3.2
3.3
3.4
3.5

3.6
3.7
3.8
3.9
3.10
3.11
3.12
3.13
3.14
3.15
3.16
3.17
3.18
3.19
3.20
4.1

4.2

S18A15N N (§1D)

nsldangniusiniu PULLEY veduaines

nsldifesne vise vewmesifgsvoduawas
nsldgunsaldidansetindvetewmes

Variable Speed Drive (VSD)
FydnwalransTuUanII-1aas (Star-Delta)

umeuvas PDCA
spuuvhanuBuiommnvadlssnunsdifng
wannsviauszuuianuduvedlsanunsdifing
mylanzinsihnuwenunsallussuuiaudy
n1smsizranmandanulninlussuvuianudugs lneldndnnis
Uszgndvad Why-Why Analysis
asbriiAnluns e T UUTEIMEY
29shilursunuwesLUUTHIME RN TUTUUSS
WeamuANNTYNUITEUUTAULEY
ﬁuﬁé’m%’uam&gﬂﬁﬁmqmmﬁfﬁ
msiamaslnivngivemesinauyiay
MaLAiudoyansvinuveIneuNsaYes

yhnsfinge uaztsznaudunesmeiidiiugaununisvha
yhnsinssganuaugamgiiuaznisoaglidniuBunesines
ﬁwmﬁamé}"’qﬁﬁmqmmﬁﬁw wagsoyn v
funouvesnizmrvany

VAAOUNITVINNUTDIBUIDSINRS
1/1maauﬂ'131ﬁwqwu°uawmmmuqmmﬁ°umﬁﬂ
yadpUNIsThUTe s Ingamgivenii
VAFBUNITINUTDINBINDTNAANTEUILBINA
Tupouvesmsth TR
Wiguigutayansldiaslnivesreunugesuuussive
rou wasvdaRndBuefines
Wisuilsudeyanisldlnihvenandndnsagy

row wasndshnnsdunedinesd

%N
31
31
32
33
38
45
46
47
49

51
52
53
54
54
55
56
57
57
58
59
59
60
60
61
68

70

(11)



