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TOM TAT: Nganh céng ngldp ché bién dira la mjt nganhdac trung aia Tinh Bén Tre. \bi dac

diém tiéu th nhiéu ning keong, nganh cong nghp cté bién dira 74 duwoc Tinh lea chon dé trinh dién

cac dr &n sin xuit sach hon va tét kiem ning keong, va kém toan @ng keong duroc thuc hién nhim

muc tiéu tim ra cac € hdi tiét kiem ning krong va xay éing cac gii phap $ dung ning keong hidu qui

hon. Haat dgng kiém toan @ing keong doi héi phdi c6 chuyén gia chuyén nganh vétmhiéu thoi gian

nén chi cé mit 6 it nha maydirec chon @ trinh dién. Vi viy ain ¢6 ndt céng @ danh gia nhanh km

toan ning keong dé gilp cho caelsi tuong sin xuit céng nghdp tr thic hién ganh gia hén trang se

dung ning krong nhim heéng 6i muc tiéu tét kiém ning krong va phat tén bén vieng. Wi muc tiéu

d6, nghién ¢u nay#ng ding cac o s ki thugt nhiét, dién dé xuit phwong phap xay gng céng a

danh gia nhanh Kim toan @ng keong dé hé tro cac doanh ngldp ché bién com dra nzo siy two tién dé

cho vic nghién ¢u ap ding kiém toan m@ng krong cho cac nganh cdng nghindi chung va cong

nghiép ct¥é bién dira néi riéng.

Tir khéa kiém toan @ng keong, @m dra ngo siy, céng @, phrong phap.

1PAT VAN PE

Co6 the noi Bén Tre ladia phrong c6 nganh
coéng nghtp cké bién thyc pram tir dira chi
yéu cia nréc ta. Wi hon 226 doanh nghp sin
Xuit va kinh doanh cacas phim tir dira quy
md ln (do & K& hoach Pau tr cip gidy sin
xuat kinh doanh) trongté c6 khang 79 doanh
nghiép sin xuit thyc pHim tir dira: 29don vi
san xuat keo dira, 26don vi san xuit com dira,
24 don vi dong sin xuit keo dira va thich dra
hoic keo dra va @m dra (S Khoa hc va
Cong Ngié Bén Tre, 2010)Day la ddi tugng
tidm ning dé thuc hién cac dr &n sin xuit sach

hon va tét kiém ning hrong. Trongdoé kiém
toan ring hrong 1a hat dong nhim muyc tiéu la
tim ra cac ¢ hoi tiét kiem ning lkrong, xay
dung céc gii phap & dung ning lwong héu
qua hon. Haat dong kiém toan ring lwong doi
hoi chuyén gia chuy&n nganh vainmhiéu thoi
gian ding nhr chi phi chinh vi §y chi mot s
nha mayduoc chpn trinh dén.

Déi véi nganh dn xuit com dira mic tiéu
hao dién khaing 261kwh/insin phim, nhién
ligu (trau) la 1,158n/tinsin phim, céac doi
tuong tiéu thu ang hrong chi yéu 1a k¢ thong
siy, hé thong nghén com dira, k¢ thong san
phan lai, 16 hoi va h¢ thdng chéu sang (Trung
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tam Sin xuit sach ton — Chi Gic BVMT
TpHCM, 2008). Nganh ¢hbién keo dira, thach
dira ding trong tr nhr nganh om dira, ddi
trong tiéu thi nang leong chi yéu ding ép
trung vao 16 au, 16 hoi hé théng dong @ dién
(may nghén, may ép,...) va &théng chéu
sang. Vi vy can c6 céng ¢ danh gia nhanh
kiém toan rng lrong dé cho caatdi tugng sin
xuit céng nghip tr thuc hién danh gia hin
trang sr dung ring lrong nim heéng ©i muc
tiéu tiét kiem ning lrong va phat tdn bén
virng.

Céc cong ¢ hd tro danh gia nhanh Em toan
nang hrong déng vai tré quan tng trong véc
gitp cac doanh ngép c6 ti¢ tr danh gia s bo
hién trang gr dung va qan ly ning lrong ding
nhr hd tro doanh nghiip dinh hréng mot sb
giai phap dé cai thién higu suit ning hrong.
Hién nay trén th giéi ¢a c6 not sb cong @ ho
trg cho muc dich nay.Déi véi dan ding thi
dién  hinh
HomeEnergy Suite[2]. Trong cdng néhithi

la Home energy Saver [1];

c6 Industrial Facilities Score Card[3], Quick

Plant Energy Profiler[4], Steam System
Assessment Tool (SSAT)[5], Process Heating
Assessment and Survey Tool [6] v.v...

Nhin chung, cac céngucnay déu sr dung
bang tinh excel, & liéu ddu vao @a cac cong
cu nay doi hoi nguoi dung phi c6 kién thic
sau & cac thh wec lién quan va cé caadg ax
do luong 1 trg. Vi vay cac cong ¢ nay phu
hop cho B tro cac chuyén giadn 1a cac ch
doanh nghép.

O nuéc ta hén nay chra c6 cong ¢ nao

trong tr dugc cong 1. Mo day co dé tai

Nghién @u dé xuit b cong @ danh gia nhanh
(toolkit) phuc w kiém toan @ing krong (energy
auditing) cho nganh biaéac gi xay drng cong
cu bing pHin mém excel va ¢ s dé danh gia
hiéu qua sr dung ring lrgng tac g dua vao
dinh mic sr dung ring lrgng aia nganh va
dinh mic do tac gi xay ding (Giau, 2010)bé
tai nay cho thy nhu éu vé cong @ kiém toan
nhanh la &n thiét cho cac nganh céng nghi
Ngoai nghién ¢u trén, mdc ta hén nay
chua c6 cbng ¢ nao trong tr vi vay can c
nghién @u dé xuat cong @ hd trg nhim danh
gia nhanh #im ning tiét kiém ning lrong céac
dbi twong sin xuit n6i chung. NBm muc tiéu
d6 nghién éu naydé xuit cong @ danh gia
nhanh kém toan mng lrong dé ho trg céac
doanh nghip cké bién thrc phim tir dira to
tién dé cho vic nghién ¢u ap ding cho céac

nganh céng nghp.
2. PHUONG PHAP

Céac plwrong phap tinh toaminh rong céc
dong thi dugc dé tai &p ding nhr sau:

a) Khoi - Qua trinhiét nhién lgu

Nang lrgng axa khoi lodugc tinh nhr sau:

Wihsi = Neni X Cp X tinsi (1)

Pé tinh toan 8 mol cia khoi @n biét duoc
khéi lrong va thanh pin cia nhién Igu. Hién
nay, hiu hét cAc © sv sin xuit o Bén Tre st
dung c&c ngén nhién IBu sin c6 nhr trdu, aji
va gao da tinh clit coa cac lai nay co ti
tham khio tai liéu [7]. Nhiét dung riéng ta
khoi thai dugc tinh theo cbng trt sau (Nhit
dung riéng @a cac khi ph thugc vao nhét do
va 4p sht, co thé tham kho[8]):
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Cp (hh) = (X Cplnao + (N XCp)coz + (N

XCp)nz + (N XCp)oz + (N X Cp)so0/Mknsi

b) Hoi ton thit

- Ror

Tén thit naydugc tinh nhr sau:

W =2(I X mXt)q (2)

Trongdé:

I: entapi aia hoi bdo hoa;

m: la khoi lugng hoi ton thit ing Wi dwong
kinh b thing va &p st cua hoi (tham khio
[9]);

7. thoi gian win hanh (tli gian ro r);

di: duwong kinh @a l6 thung thr i

- Ton thit do hiy hoi

Bay hoi la mot thiét bi quan tong aia 16 hoi,
la cong ang dé lay nuéec ngrng ra khoi hé
thdng. Biy hoi hoat dong khong 6t ciing gay ra
ton that hoi lon. He sb ton thit caa biy hoi phu
thuoc vaoduong kinh Ry hoi, 4p sit stét hoi
c6 thé tham khio gia ti dugc cho trong bng
sau [10]:

Biang 1.Khdi lugng hoi ton thit trung binh do &y hoi ro ri, lbs/h

Puong kinh, Ap sut hoi, psi

inch 15 100 150 300

1/32 0,85 33 48

1/16 34 13,2 18,9 36,2
1/8 13,7 52,8 75,8 145
3/16 30,7 119 170 326
1/4 54,7 211 303 579
3/8 123 475 682 1303

Dwa vao lang trén ta co thtinh Hn that hoi
do ro i tir bdy hoi nhu sau:

W =3(n XF Xt X 1)gpi (3)
Trong do:

N: s6 luong hiy hoi cé duong kinh di va ap sit
hoi P;

F: hé s tén that ciia biy hoi cé dwong kinh di va
ap suit hoi Pi (cho i bang trén);

7. thoi gian hast déng aia aia biy hoi;

I: entapi aia hoi, tinh hing céng titc sau (\bi T
la nhiét @6 cia hoi nuéc bao hoalC) [11]:

I = 2500 + 1,93T:kJ/kg(4)

c) Khi thai tir qua trinh &y

- Ning lrong aia khi thii tir qua trinh &y
nhu sau: W = G X | (5)

- Entapi @ia khéng khéim duoc tinh king
cong thirc[11]:

| = t + d(2500 + 1,93tkj/kgkk (6)

= Trongdo t 1 nhit do (4o C) va d Ia kbi
lugng am c6 trong 1 kgkkbdi véi qué trinh

sy tryc tiép:
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* d = d« + Ghoinusetachim/Grk (7)

= Ddi véi com dira

Groinusctachim = Geom dia troi = Geom dira kno (8)

= Déi véi khong khi @6 4m 80%, 25C) co
thé 14y d (kK) = 16g/kgkk

c)Dong thi dang ©a nhét duong éng (din
hoi/nuéc néng)

Phrong phap trén nht ton thit tir dwong
dng co ti tinh king cong tirc don gian nhr
sau [12]:

W = 3,14XDXLX [10+(T; — T,)/20] X
(T<T.); keallhr (9)

Trongdo:

Ts: nhiét dé bé mat cia ong, °C;

Ta (Tyg): nhiét dé moi trrong khdng khi xung
quanh,°C;

D: dwong kinhong din hoi, m;

L: chiéu daiong, m

d)Ning lrong aia dong dng va &n

Cong thirc chungdé tinh ring lrong aia chit
long va &n trong cong nghché bién dira nhr
sau:

W = mXCXT (10)

Trongdo:

C: nhi¢t dung riéng (ém dra la 2,85
Kj/kg.C[13]; Cua ruéc va negc ngeng xem
nher 1a hang $ C, = 4,2 kj/kg.K[13], ¢ia tro X
14 0,75 Kj/kg.K[8] );

T: nhiét @6 cua chit can tinh;

m: khoi lurong aia chit can tinh, kg.

Khi muén tinh ring rong ma cht long, chit

rin nhin dugc hay nat di do traodéi nhiét voi

mdi treong xung quanh h@ voi cht khac thi
tinh theo cong tic sau:

W = mXCXAT (11)

Trongdé: AT la chénhdch nhit dg cia chit
trudc va sau khi thc hign qua trinh

e)Ddi vai dién ning

» Ton thit dién khang

bién dugc ar dung chi yéu cho \in hanh céac
moto (cac thét bi nhe may om, may nén,...)
va ke thdng chéu sangbé danh gia hiu qua
sir dung dién néi chung ngoi ta dra vao & sb
cbng sdt. Cong sat biéu kién S aia ke thong
dién gom 2 phin P va Q [14, 15].

F=FP+F12)

Gi4 tii P duoc doc trénddng hb dién, Qduoc
tinh nhr sau:

Q=P (1/co%p - 1) (13)

Nhu vay mubn tinhduoc dién khang ta én
biét duoc dién ning tiéu thy va k¢ s cong sét.

» Tiem ning tiét kiém dién khang

Gia sr h¢ 5 cdng sét trung binh éa k¢
thong 1a cos, h¢ s cbng sat tiéu chin la
cosp, = 0,85. Hp tiéu thu dién dugc xem la &
dung hiu qua ning krong khi K¢ s cdng sat
phan khang éa b dé > cog, = 0,85 (é&n ar
vao théng & 07/2006/TT-BCN). Khi A s5
cong sét nho hon 0,85 thi én that phan khang
la:

W = Px{(1/cosp® — 1)? - (1/com,® — 1)V3
(14)

Trongdé:

W: 6n that dién khang, kwh/thang

P: la dién nang tiéu the cia o s, kwh/thang

» Xacdinh tiem ning tiét kiém tr chiéu sang
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- bén hynh quang

Hién nay trén thtruong st dung cac lai den
nhu & bang saudé thip sangbén TKNL nkit
la loai dén T5.D4i véi dén hynh quangdng,
tén thit do sr dung dén khéng tiét Kim ning
lugng duoc tinh theo cbng tit sau:

W = (5T10-40 X (40-28)% 1, + £T10-20 X
(20 — 14)X1, + XT8-18 X (18 — 14)X15 +
¥T8-36 X (36 — 28)x1,) X103 kwh/nim (15)

Trongdé:

2T10-40: bng $ béngden T10-40w

2T10-20: bng $ béngden T10-20w

2T8-18: tng ¥ béngdén T8-18w

2T8-36: tng $ béngdén T8-36w

1, T2, T3, T4 toNQ thoi gian hast déng aia cac
logi bongdén trong @m, h/mim

- Béngdén day téc

Bongdeén day toc cé thdugc thay the bing
béngdén compact,dng ning hrgng ©n thit do
sir dung béngdén day téc cé thduoc tinh nhr

sau:

W = {(ED25WX (25-5)X 1,+=D40WX (40 —
9)X 1, +IPBOWX (60 — 1113 )} X10°
kwh/nim (16)

Trongdo:

P25W,PA0W, D60W: & lwong cac lai dén
day téc co cong sit 25, 40 va 60 oat, cai

W22: ng ning keong tn thit do sr dung
deén day toc, kwh

T, 7o, 73 tong thi gian hait dgng aia cac
logi bongdén trong @m, h/nim

>XAac dinh tiém rang tiét kigm tr cac dong

co dién

Goi hiéu suit caa dong @ binh throng lan,,
cia dong @ tiét kiém ning hrong (higu suit
cao) lan, ta c6 ttm ning tiét kiem ning hrong
nhue sau [16]:

W =X (HyXtX%L (1/n; — 1/n,));, kwh(17)

Trong do:

H,: 1a cong sut ra cia déng @, kw

7. thoi gian hait déng aia dong @, h

i bong wthiri(icogiatitw 1 —n, nla
tong & dong w)

%L: phin tram i cua dong @

Khi dong @ haat dong khdngdu tai dé ¢anh
gia nhanh theailng céac tiéu chéit ra tém
nang tiét kiém cho caaddong @ khac gp khé
khin ch c6 thé danh gia cho bm va quat ly
tam (do cong i tiéu thy va kru leong déu ty
lé véi sd vong quay). Ta c6 éhdinh hrong tiém
nang tiét kiém ning lrong théng qua %ulu
lwong. Mot sb cong thirc chinh lién quardén
quat, bom ly tdm nhr sau [8]:

Ni/N; = (Q/Q,)°

Véi Qp, N; 1a ning st (luu hrgng) va cong
SUit tng Wi toc do ny; Q,, N, & ning st (lvu
lwong) va cdng sit tng Wi toc do m,. Tiém
nang tiét kiém khi thay doi sé vong vayung
véi luu legng G la:

AN = N; = N X (QJ/Qy)°

Néu thoi gian van hanh 1a T (h) thi cong 4u
tiét kiem duoc la:

Pistiem = T X AN (18)

3. KET QUA
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3.1. Phrong phap can king ning hrgng va bién com dira nao sy

xac dinh tiém niing tiét kiém cho nganh ck
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Hinh 1.M® hinh tinh toan canihg ring hrong cho nganham dira mo sty

Coéng ngks ché bién com dira dugc thé hién
trong hinh 2 Trong quy trinh nayam dra €
dugc got bo 16p vo mong phia ngoaié dam
bao chit lugng sin phim dong nhit. Com dira
sau khi @t vo s5 duoc cho vao thung dta dé
rira ch cHit bin, saud6 dua vao may xay nh
dén kich thréc nhit dinh Bi cho vao silo cha.
Tiép theo, om dra (kich thréc nh) S5 duoc
bang ti chuyén vao 10 4y tang sdi. Trdc khi
vao 10 4y, com dra duoc gia nhét truc tiép

bing hoi nuéc trong quéa trinh di chén trén

bang ti (muc dinh ladé kh khuin). Com dira
s8 dugc traoddi nhiét va lamam boi khdng khi
néng —duoc tao thanh i calorifer st dung loi

nuéc. Sau khi ra kbi 10 sdy com dira € dugc

lam ngwi tu nhién trong quéa trinh di chéy
trén king ti va duoc cho vao badoéng goi va
nhip kho.

Céach ap dng dé tinh toan can dng ning
lwong cho cac dongua s b quy trinh céng
nght sin xuit ché com dra dugc trinh bay
tronghdng 2 va 3

Bang 2.CAch xaatinh cac dongang lrong trong quy trinha xuit com dira rao sy

| Ky hiéu dong ning lwgng | Cong thirc &p dung ‘ Ky hiéu dong ning hreng

Cong thirc ap dung

Trang 44



TAP CHi PHAT TRIEN KH&CN, TAP 14, $0 M3 - 2011

1 (10) 15 ©). )
2 (10) 16 (10)
3 (20) 17 (20)
7 (10) 18 (10)
5 (20) 19 = 13+14+15+ 16-12-17-18-20
6 ©). 6 20 @
7 (5). (6), (7). (8) 21 9)
8 =5+6-7-9 22 =20+23-21-6-24-25
9 (10) 23 B
10 =9-11 24 ®)
11 (10) 25 (10)
2 O 26 a2
13 (10) 27 = Chs tiéu th
14 W=mXQ 28 (13)
29 @)

Bang 3.CAch xAaatinh tiém ning tiét kiém cia nganh cébién com dira o dy

Loai tiém ning

Cong thirc ap dung

Ngudi dung nhip

Chiéu sang (15) + (16) &bongden va thi gian hat dong
) Sb dong @, cong sét va hiu suit dinh mic, thi gian hat
bong a dién (17) + (18) .
dong, %ot
Hé théngdién chung (14) Chsb tiéu thy, hé sb cong sét

Nhiét nang

7+10+12+17+18+21 +
24 +25+29

Cin or vao cac 6 s dugc néud trén, dé

Xuit noi dung @a by cdng @ danh gia nhanh

bing excel cho nganhdg cé 3 kng tinh

chinh:

Bdng tinh 1- NBp dr liéu: Nguoi dung €

nhap tit ca cac dr kién cin thiét dé lam dau

vao cho qué trinldanh gia (nbr: cac théng tin

3
A

chung ¥ nha may,dién tiéu thi, h¢ s5 cong

suit trung binh, & lugng va lai bong dén,

nhiét 6 mdi trrong, cac thdng & cong ngh

(nhu bang 4)).

Bang tinh 2 - Kt qu can hing ning lkeong:

Trén @ sy bang 2 va 3dé tai xay drng mo

hinh quy trinh #n xut trén exceldé tinh can
bing ring luong nhr hinh 2 va 3. Da vao d
liéu nhip vao cdng ¢ & tu dong tinh toan can
bing ning hrong cho qua trinham xuit. Dé
thuan tién trong tinh toan canibg ning hrong,
dé tai quyuéc nhr sau:nang hkrong aia dong
vit chit c6 nhit dé bang Wi méi treong xung
quanhdwoc quy neéc cbd gia ti “0”, mic du
ban than dong nay tit £ mang nét luong
nang hrong nHit dinh (entanpi = nxCx T). Do
dé, trong tinh todn #ng lugng aia cac dongs
dugc tnr di mot khaang ang wi nhiét @6 méi

truong xung quanh;
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Bang tinh 3- Tém ning c6 ti# tiét kiém duroc
cia Co s in xuit: Dé tai xay drng hing tinh
dé tr dong tinh toan m ning tiét kiem ning
lwong cho nha may va éhhién tiém ning tiét
kiem ning lrong ©i da aia trng cing ning
lwgng (nhét vadién).

3.2 Ap ding phwong phapdanh gia nhanh
da dé xudt cho nha may ch bién com dira
ngo siy

Pé tai tng ding coéng @ danh gia nhanh vao

nha may ch bién com dira mo dy xuit khiu

tai tinh Bén Tre. Nha may nay cé congasu
trung binh khang 1185 4n nguyén ku/thang
(khoang 406n/ngay). Tiéu th khaang 108.134
kwh/thang (& sb cong sét bing 0,8), méc
khoang 3.324n¥thang. Nha may ts dung 10
hoi cdng sudt 5tin/h, 4p sht 10bar, tiéu th
trau binh quan 1,24n/h, thu Bi 50% nroc
ngung. Nha may s dung 30 1§ den T10 40w, 3
quat ly tdm 37kw Vi luu legng trung binh la
90%. Céc thdngdskhac @a quy trinh n xuit
duoc nhip vao Bing tinh 1 éa cbng @ nhu

sau:

Bing 4.Céac thong & ky thuat caa quy trinh &n xuit com dira o sty

Qua trinh Piu vao Piura
Dong vao Nhét d dong Khoi lwgng, | Dong ra Nhiét d9, | Khoi lwgng,
vao, C kg C Kg
Rura Com dira 29 40.000] @m dira saich 29 40.000|
Nuéc 29 100.000] NoC 29 100.000
Nghién Com dira sich 29 40.000] Om dira xay nld 29 40.000
Siy Com dira xay nlb 29 40.000| om dira siy kho 60 22.500
néng
Khong khi néng 90 940.000] Khi thi 50
(m3)
Sang, lam Com dira sty kho 50 22.500| ©m dira sy khd 29
nguwi néng nguwi 22.500
boéng goi Com dira siy kho 29 22500 Bao@m dira rao 29 22.700
ngwi siy
Bao bi 29 200
Hoi nugc 180 20.000] W&c nging 180 20.000}
Traodbi nhiét 940.000| Khinéng 940.000
Khoéng khi 29 (m3) 90
' Nuéc bb sung 29 20.800| Hoi 180 40.000
SN X AT 29 X 500 73
hoi
Nudc ngrng 180 20.000| Khoi 400
Triu 29 10.000| Xday 180 800

Vi cac $ lidu dau vaoa trén, cong ¢ ty dong tinh toan canimg ning hrong nhr hinh 2.
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Sin phﬁm

Hinh 2.Mb hinh can bng ning lrong cho nganhas xuit com dira rao sty

Tai bang tinh 3, cdng € ciing tr dong xacdinh tiém ning tiét kiém ning lrong cho nha may nh

bang 5.

Bang 5.Tiém ning tiét kiém ning krong

STT Dang ning lwong Tiém nang tiét kiém Pon vi
1 Hé théng chiéu sang 1.080 kwh#m
2 bién khang 60.390 kwh#m
3 Hé théng mot 79.413 kwh/am
4 Nhiét 314 TJ/Am
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4. KET LUAN

D¢ tai ¢ xay ding céng @ danh gia nhanh
kiém toan mng lrong hing Exel cho nganh
com dira mo gy so i kiém toan & bo thi
céng @ nay danh gia chi ét hon do cé tinh
toan can bng ning lrong vadinh lrong duoc
tiém ning gim thiéu. Céng @ nay c6 th duoc
xem |& gii phép thay th cho hréc kiém toan

so by trong kiém toan mng lrong. Doanh

cobng @ nay tinh toan. Bénaoh cac théng&s
sin coduoc hién thi boi cac thét bi do leang di
kém aia céc thiét h cac nha mayan trang b
mot sd thiét bi nhu thiét bi do nhigt 46 bing
nhiét dién tro, thiét bi do nhigt do bing Hng
ngaai (dé do nhigt &6 bé mat vat ran), can, thit
bi do lwu lrgng (ngoai ra cé thtinh tré tich va
luu lugng thdng qua kich thc acia thiét bi),

thuéc,... Két qua caa tinh toan conguckiém

nghiép c6 thé chia dong ap ding dé danh gia s toan ma nhom tac gixdy dmg € cung @p

bo ma chra din cac chuyén gia trong nganh. cho doanh nghip nhiéu thong tin fu ich dé
Dé thyc hign kiém toan o sy sin xuit can thu xac dinh tong tam kém toan wng higng cho

thap cac § liéu sin xuét dé 1am diu vao cho buéc kiém toan chi it tiép theo.

PROPOSING A SYSTEMATIC METHOD FOR CREATING AN ENERG Y AUDIT
TOOLKIT FOR COPRA PROCESSING ENTERPRISES

Tran Van Thanh, Ho Thi Ngoc Ha, Le Thanh Hai
Institute for Environment and Resources, Vietnartidwal University — Hochiminh city

ASBTRACT: Coconut processing is one of a typical industratseof Ben Tre Province. Due to
the high energy consumption chaterization, it haerb selected to perform the pilot projects of
promoting cleaner production and energy efficieregergy audit is a suggested measure to identifine
opportunities and solutions for energy savings. Eesv it is quite an expertise-demanding and time-
consuming procedure, therefore still a few numb&mlants have applied energy audit for their
production processes. For all those reasons, tliei@ need of an automatic energy audit toolkit Whic
can help enterprises in self-assessment of theggneing and performing of energy saving measures.
This reseach aims at proposireg systematic method for creating an energy auditktb for copra

processing enterprises which is expected to bevaldpment initiative for coconut processing indystr
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