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Abstract

This paper presents a “proof of concept’

methodology for the model of energy management of industrial

system

factory. Energy management embodies engineering, design,
construction, operation and maintenance of heating, ventilation
and air conditioning (HVAC) Systems and electrical power
systems to provide optimal use of electrical energy. The key
elements of the energy process are to identify and analyze the
energy conservation opportunities. The framework can be
emerged as energy management of sustainability model in
industrial this is

factory. Meanwhile, presents an

paper
opportunity for improving energy efficiency and reducing carbon
dioxide emissions of NMB-Minebea Thai. The study includes
selection of high-efficient equipment and machine and use of
modern materials in the design process of NMB-Minebea Thai
factory. The result shown that, the electricity savings potential is
4,968,672 kWh / year, and the carbon dioxide reduction is

1,757,130 kg-CO, / year.

Key words : Energy management , Heating, Ventilation and Air

conditioning ; HVAC , energy conservation opportunities
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K #a Overall heat transfer coefficient (kcal/mz.h.deg)

O fia Surface heat transfer coefficient of outside
(kcalim’h.deg) = 20 kcal/m’.h.deg

d fa Thickness of material (m)

A @a Thermal conduction (kcal/mz.h.deg)

B o Surface heat transfer coefficient of outside
(kcallm’.h.deg ) = 8 kcal/m’.h.deg

Qc fa Thermal load or cooling load (kcal/h)

A @o area (m2)

T, fia indoor temperature (deg)

To fia outdoor temperature (deg)
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VoILA209YNEn (Chiller) LATa4gLNLEN(Chilled Water Pump)
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(Condenser Water Pump) 2UU&I318auLE% (Air Handling Unit)
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Comparison in specifications used in
Economical . X
€ NMB — Minebea Thai
g equipment/
g | No
2 machine/
w . Conventional specification New specification
materials
Heat transmission Heat transmission
coefficient, k = 0.608 coefficient, k = 0.560
Heat transmission load Heat transmission
=26.16 W/h load =8.49 W /h
Material: Metal sheet Material: Metal sheet
Roofing &
- with glass wool with glass wool
Ceiling 3 3
(d =24 kg/m, t=50 mm) (d =24 kg/m, t=50
mm ) and gypsum
c board and thermal
% reflective coated
>
g 1 ceramic
£
% Heat transmission Heat transmission
i}
coefficient, k = 2.491 coefficient, k = 2.491
Heat transmission load Heat transmission
=4349W/h load = 26.05 W/ h
Material: Concrete block Material: Concrete
External wall
walls (t = 90 mm) with block walls (t = 90
plaster mortar mm) with plaster
mortar and thermal
reflective coated
ceramic
Fluorescent Magnetic (or coil) ballast Electronic ballast
2
lamp Watts = 46 Watts = 36
§, Outdoor HID light bulb LED light bulb
» 3
? lighting Watts = 400 Watts = 90
©
2 Incandescent bulb LED light bulb
© 4 Down light
= Watts = 20 Watts = 7
Conventional (or standard) Low-loss distribution
5 Transformer
Watts = 83.8 k Watts = 67.3 k
Air-cooled screw Water-cooled
6 Water Chiller COP =28 centrifugal COP = 6.0
Refrigerant: R-407C Refrigerant: HCFC123
Supply temperature Supply temperature
=70°C =70°C
Temperature
Return temperature Return temperature
difference in ° °
7 =120 C =150 C
chilled water
Annual power Annual power
£
% consumption consumption for
>
8 for pumps = 1,254 MW pumps = 946 MW
<>( Type: Sirocco fan Type: Plug fan
T Ventilation
8 E Fan efficiency: 0.5 — 0.6 Fan efficiency: 0.7
an
Motor efficiency: 0.8 Motor efficiency: 0.9
Air handling
9 Only AHU No OAHU AHU and OAHU
unit
Recycling by 73.3%
Exhausted
(Using oil mist
10 air system & Non-recycling
collectors or carbon
CO, sensor
filters)
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Estimated performance
figures
as compared to the
Indicators
conventional specification
Design Actual result*
Electricity savings
567.2 629.8
potential (kWh)
CO, emissions
reduction potential
218.9 243.1
(kg-CO,)(@ 0.386 kg-
CO,/ kWh)

a3M37 1 szuvdre Wil lasns sanuuusazidanlinaia
LLﬂaaﬂixﬁﬂ‘ﬁmwga sanTaUszndanasnwlalszunn 25-40%

WAIN1IN 2 TTULLEIRIIeanLUULAzLAanlT Yaanwd
SinaniafiadanuigadmiunaangeaTaTud WHRAZBULR
wazlawlwihdszinniwgs malduiuasriauuasiunulaniniy

a a ' ° o A A A
UiAninwgsazmunsngisandwiunaea i ldasonis Saae

IsnUszndanasanuladszanm 33-50%

@337 3 sruuvhanuiufidsussanenisianu i
(The coefficient of performance : COP) ﬁlﬁﬂsz'ﬁﬂ%mwga GREaRIa
Usendanasinulalszanm 35-60%

AT 4 Lﬁuqﬂnitﬁﬂ%’ummﬁﬁauuaLmﬂﬂ%ﬁ'ﬂm‘%m
é’@mmﬂl,mzm‘%'aagm‘fnﬂu MIALANANMNTITALVBINDLABT
lagldauafinasusuanusiser  IWnunzaunuanudainiy
warm3lEon Fezmansndssndanasowldtszann 10-20%

A M3 5 madasusienesuluadasliuaime anwa
sussINandunuLTuaTI(plug fan) Wumsiadszinsaw
wasUSuamea lagnsld Sunesinas ATLANANWITITALVDI
vataeliminzauRUANUFIN TSI MaN Anasmsilsnia
WAL 10-25%

@AM 6 mmanLﬂ?imummé”aumnmmﬂgmmﬁﬁauﬁ
aziingrzuudiuenme andumafindszansnwlwivszuudsu
amenasmsitaztsyszndandsnwld 5-10%

WAIMIN 7 valnailAninngs Tasmaasuuainas
mﬁmmﬁimmLﬂuual,ma%ﬂsz%ﬂ%mwng"ﬁauﬂswﬂ'@wgﬁmu
16 3-10%

A3 8 AILANFNINAINA Tagmseiaca CO, Sensor
asaUSinafsansuenlasenlodusnaiuivnems sansn
YSuwasuamnauiiseuaas vatnasuandas wisanusives
vainasnaanlunaduiiu azniuguauiauainamanisuen
st slszniana sl 1-2.5%

Woasaderzimslinsdsnusudidenuniay fesunay
2552 \Hwaan 19 Tag nsésraszuuedns ﬂﬁ‘l‘ﬁwﬁamunﬂswu
Tulssan vslugaerin mina WAZTHRYANIIHAR wams
arialasldiadasiiotadne g ﬁayaﬁ"lﬁﬁﬂﬁmmamwmﬂ*ﬁ
wasmaaslssnuasnaasluanaf 3
an1971 3 waaIHaNTEWaIugUnInid gluszuuainmy

2ONUULLAZNITATIAG

Haw WRINWINHY | wasauluia Auands
MNEUITH NN ITWINNT
(LunNZIa) (LunNZIa) WIS
N3
anIaN 486.78 476.57 10.21
NUMWUS 464.87 450.48 14.40
fiwau 526.21 514.59 11.62
LI 520.47 514.04 6.49
WO HAAN 534.40 527.61 6.79
fguwa 511.04 502.52 8.51
nIinglau 525.39 515.26 10.14
FInau 523.24 512.65 10.58
PR 503.62 493.81 9.81
AaNAN 519.14 507.74 11.40
WOAANHH 493.69 476.60 17.08
STRRLEY 480.60 468.68 11.92
37U 6089.45 5960.56 128.89
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Economical Comparison of energy
Remark(s)
equipment/ consumptions
Parameter(s)
machine/
Design Actual
materials
Transmission
Roofing of heat from 8.49 121
2 (1) Outdoor temp
roof (W/m’) °
(design) =35 C
Transmission
(2) Outdoor temp
of heat from °
External wall 26.05 29.63 (actual) =35 C
wall
2,
(W/m')
Input power
Fluorescent
per unit 36.0 33.3
lamp
(W-h/ unit) (1) OTTV (design)
Input power = 12.79 Wlm2
Outdoor
per unit 90.0 110.9 (2) OTTV (actual)
lighting 2
(W-h/unit) = 13.98 W/m
Input power
Downlight per unit 7.0 7.9
(W-h/unit)
(1) Design load:
Loss of 100%
Transformer transformer 67.28 8.06 (2) Actual load:
(kW-h) 12% of the capacity
of transformer
(1) Design capacity
COP = 530.0 USRT
Chiller 6.06 5.58
(KW / KW-h) (2) Actual capacity
= 242.5 USRT
Efficiency of pump
Temperature Total input
(1) For design:
difference in power of
74.0 74.0 63.0%
chilled water chilled water
(2) For actual :
pump (kW-h)
64.0%
Efficiency of fan
Total input
Ventilation (1) design: 63.0%
power 2201 217.0
Fan (2) Per actual:
of fan (kW-h)
66.0%
Actual operating
production machine
Air Handling Total cooling
1,863.0 870.0 1 70% (another 30%
Unit load (kW)
is to be operated in
future)
Exhaust air
Qutdoor air 8,000.0 8,000.0 Operate Oahu and
system & 3
volume (m /h) Exhaust Fan 60 %
CO, sensor
Total of Energy (kW-h) 837.95 775.37

5. &3
= a e &) a o a v W v Aa

nnmsansdasdunadalanadnsunislinasauldiie
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1 3 Afundlne dgunsofilszndandsnulunsdans 1nua
nsaraTanuinvinlizuisaaanasnindald 4,968,672
Alatad-rlusdeduazaanisvaaddasarivenlasanlody
ussEmela 1,757,130 Alansudatl ananwnisldwasnuzad
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