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ABSTRACT

The Purpose of “The Improvement of Heating System with High Efficiency of Lead
Pipe” Study are carbon dioxide gas (CO, ) reduction and cost reduction of lead plates battery
production for a better working environment and energy reservation in a battery factory.

In order to understand the energy efficient usage and the environmental working effect
on the employees there was a study of before and after the energy usage improvement by carbon
dioxide gas effect analysis and economic investment analysis.

There was the different cost efficiency in LPG usage electric usage for lead Plates
production. The LPG usage will cost 53.2% less than the electric usage by LPG giving heat
energy at 1.2 MJ/Baht based on LPG price at 10.72 Baht/liter and 2.5 MJ/Baht for electricity
based on electric price at 2.5 MJ/Baht.

Another factor was 20.8% heat loss for LPG usage but only 2.0% heat loss for electric
usage. Therefore, the electric usage cost was cheaper than LPG usage cost in battery production

and 3.39 °C lower Temperature in working environment for a batter working condition.
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A5 2.1 ﬁwmﬁﬂwmm%’@ummé’hﬂmqmwﬁﬂ

AMMIANMuTeuUN 300 K
fnaa

W/m.K Btu/hr ft .F
RMIGK 399 231
agiitioy 237 137

< 9 4 o

MannaIMIsuUBY (1% MMSUY ) 43 25
) 0.8 0.47

naaan 02-03 0.12-0.18
11 0.6 0.35
onsau lnaao 0.26 0.15
1 1UIAT 94 0.15 0.09
Wooumian 0.07 0.04
laTasou 0.18 0.1
91NA 0.026 0.02

11 : th.wikipedia.org/wiki/N13111AU5OUVDIT19

2.1.4 mmq;mm%’aui‘hmwmaﬁmq (Specific heat Capacity)
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MINN 2.2 ANNgANNeus iz UNTa

AMNIANNS DUTUNIE
13
cal/g-OC KlJ/kg-k
11 0°C 1.007 422
2 g = o
TRISSIN] (-10 ANK() C) 0.502 2.1
pzgiiley 0.214 0.896
<
Yan 0.11 0.5
NOILA 0.092 0.385
U 0.0558 0.234
AN 0.0306 0.128

N : th.wikipedia.org/wiki/ﬂ’Nlli]‘ﬂ?]”lll%lﬂui‘iuww

AN DUV USOINAS 1ROINES LPG (Liquid Petroleum Gas) 11n520IUM SN

Indl iieraudeudmiuroduhnsduiudemas LG (Liquid Petroleum Gas) Fauily

LPG fnnlsenauTasase JdaduTastseumvesTilsa (Propane = C,H,) = 60% 110z

Tunu (Butane = C,H, )= 40% 113 1HNAIIUAIINIOU (Thermal Coefficient = TC)
y

V04 LPG grade #9¢ = 11,997 cal/g

Y v
MIAUIUMIAINMST IHANNT DUV UFDINAT T UTOAUIN ANAUMTN 2.7

A pe M TC 2.7
A A [ o Y AN Y 9 dy a ~ 1
dia . AomnaanuaNuToun ldarnmsw lvd veudemas LPG I
I
1 cal
A 1 3’ o = 1 I
m, AoANMnUes LPG Uniailu g
TC ApAIMT I NEUANNTOU (Thermal Coefficient) Y04 LPG 1117

W cal/ g
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5UM 2.6 Band Heater nuurusoauauad

]
[ =

Yetq 19911 Band Heater o Mica #aigaianianin1319 2.3 daudagnldduil 2
Y =
A

q

< @ ~ 2
uUUAL MuuKNAHaN wazuUuAeauALIed 99310 2.6 YoAU0I Band Heater Ao

awnsopengluuvving masliih useau i 1damgniidesms dendsszieie ms
a qsll 9 o a Qs: Y o 1 A o 1 o ua}l = 9 = A Y~ Y ] a
Ands AosmsAnAudinoveuAToIINIA19Y ANTLTzABIEN 130 Jution ldniuain

e lminamsmemanudenlallszansnmgs iodawalili Heater Ho1gms 1damenum

A1519% 2.3 Physical properties of Mica

Characteristic Muscovite Phlogopite Unit
Color Ruby/Green Amber/Yellow
Calcining 700 — 800 900 — 1000 °‘C
Temperature 1290 — 1470 1650 — 1830 °F
Maximum operating 500 — 600 800 — 900 °’C
Temperature 930-1110 1470 — 1650 °F

1 www.wsu.edu/~genchem/chem10
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1 [9) 4 J ..
2.1.6 mitlasemymsuou laoonloa (CO, Emission)

a

9 zﬂy a 1 A 9y o Yo
Tunmsn mdvessomasdsznnareg  wethulalse Tewilumsldsuiia
[V 091} = 1 %)) 4 4 . . [ Y] d? (Y
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AuauiAveuFomaluaazsiia tazms limanuseuveusomas mswn lvdveudomaa

v 9 9
nelinalgnsemanilasaseiaaie grunsseimavesian asaumsae il

F+0,= e+ CO,+HyO .oiooiiiiiiii (2.8)
d' A dy a
110 F Ao 1¥oINAY
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e Ao WA
A () o 4
CcoO Ao Maasuou laosn lua
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H,0 Ao 1
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Mnaums 2.9 aunsandasiuaumsmsiandaesmansueu laoon lad laaa

CO,=F+0,- = H,0 ....oooieiieeee it (2.9)

A o [ U J 4 § a a
MnauMsn 2,10 masnudasimslaesmiveu lasen laavousemasyiia
' o L% as 9 dy a a g}’ < g’ v A A :’ v A a
a9 Ml TaedsmaulasdoyavouFomasyiaiue lihilwiniuay Tneniiwiuay 1 dasez
1 @ [ % a g
TrAmasausny 38,720 kI nioaailu 9,250kcal
o U [ dy a a 1 o (% S R
2.1.6.1 msmuraumsaaiassnia CO, MNBIMAIFHAAIN) FIMTUNIUANYI
y ° o 1 1 [ a I o o
i hmsdnamaimsiaatasemas co, namseaaliduiuiwau 1 kwh Taeiing
o = = @ [ dy a A A (2] a 3‘ A= U a A 4
fununlSoufisudiednuoauiomag 3 siiaie MyEITNYIA WiuAwa uazouiuan lua
a (24 a a 1 § 4
1) mswaa i Iaeldmysssunalumsnaa lidhaunasvesns 1o
a e 1A o [ a LY a Q‘{ 1 [
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Y
4 4 1 Y Y
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1 a 4 4 1 v
LPG vznoliinamsveulaoon lag M1y 0.476 kg-CO, (0.159 x 3.000)

C%

Y v Y Y
2) manaa liihlagldiiudma mnaa llihaunasnsaulae iy
A o [ a 1 [ a QJ 1 [
Aiyaeghn 031 LdmSumswaaldih 1t kwh  midwlszd@nimsdanildesiie
4 J :l =} A (Aa ld' [ 09: 2’ %
asuoulavon lad vouhiudmalilSuuegh 2.64 ke-CO/L (MANUIN 6) ALY

ara vznalminamsueulaeen lad 111171 0.8184 kg-CO, (0.31x2.64)
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v Fa
3y mawan i Tagldaumy manaa ldihaundsmsauldesauiu
v 4
pg# 083 kg dwmSumanaaldh 1 kwh  aiduilszanivesmisaaideste
v Y
mivoulaoonlyd  vestuiu TUSuaegi 1.318 kg-CO kg (MANUIN 6) AaTUDIUTY

waelminamivenlaeon lad 111U 1.094 kg-CO, (0.83 x 1.318)

12

0.8

0.6

kg-CO,
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Coal Diesel LPG
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,ﬂy a 1 Yy a o 4 < Y A o !
Wonas LPG  agneldinamamiveulaoon luatioofige Tag  LPG azviinsildoes
o ¢ s ~ " o
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P} Yy v <2 Y1 o a V@ 7 s
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) H 4
Usemamoutinu 2.5%  aunasvesduilszansnmstanasemsaisueulaoon ladlu
Uszine Ingaglianlseunas 0.727 kg-CO,/kW-h (MARUIN 6)
2.1.62 mitaatlasemaasuou lasen leaainnioald v
1 Y v '
1@ ld I uuiaua 5 1n5e MaeIWihueanaaziaisaniny 200
v v 1 1 Y
w s nusaluenlsaumanniosas 8 e a2 ldmanuaunlasandsan Inituilu 8 kwh
v 4
Aunasvesduilszansmitanassmyasvoulacenlaa lullszmealnsanmsnaa v
=1 [ t?j 1 (%) [ o 4
wwiitlsgunn 0.727kg-CO,/ kWh  aniumisdaadassmaniyamisvenlasen’les 910
) 9
nsealy lilihnndeyadreduiiselidaniu 5.716 ke-Co,
o 1 [ 4 4 9 J
2.1.6.3 mamuianataaldosmraisueulasen lad anmsldinsud
9

= Jo % v Aq ¥ A 1w @
WIDYUANIUIUMYIUA 10 ﬂ‘l\!izﬂgﬂ’l\iﬂiﬁﬁiﬂﬂlﬂaﬂlﬂ’]ﬂﬂ 100 km /3UIN

Y @ 4 J (5 W A
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]
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D UNUDITDYURN

3 @ 1 () [ 4 J J
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Y
= O B~ {
deduiiaziinnilu 5.716 kg-CO;
2.1.7 Uszansmunasu (Enthalpy Efficiency)
9 [ [ = a A I ax = a [
M5 lFnasauegallszansmn I suHe lumsannsus Inanasauuay
1 Yy 1 [} 4 4 [ [ 9 % 1 =
danaliinsaamstassesnmaaisuoulaoonled  mMI3Taa1vedns lgndaauedell
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Wea 2 Uszinn Al
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@ Ju Aa A 9 [ 9 I @ dyw A A 1 [ A
135z ansanms lFwasnuanuIouily A1FIaNeFU181 WaIIUNA
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ApamIvzeduenmvedszaniamnasnu ludnbae ANuYUNa99U (Energy Intensity)

=) Al A = 1 v . <
130 11 1590UgAA NI TNILUFDITINDNDE19I Specific Energy Consumption (SEC)

SEC = (Hy,/ H )X 100 %......cooiieeereiimeaeeeeenn, (2.10)
4 a a o ' <3
Lﬁﬁ] SEC ﬁﬂﬂig’ﬁ"Vl‘ﬁﬂ1‘Wfﬂﬁ‘lﬁlgf)Wﬁ\i\HUﬂ'ﬂiJ%}’f]quWU'Jﬁll‘]Ju %
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Wounual H_ uaz H asluaunisi 2.10 92 1da1 SEC asaumsd 2.11
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A [ 9 A 9)09; = 1 I
TC,,, A9 WAINUANVTOUN 1FNIHNA DrUIeT] U cal
TCpo= TCoo+ TChie eerereeeeeeeeeteeeesie et (3.12)
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110
A o Yy Ay D, L A a
TC, Ao nasnuANuToun 1aa1nmawn vl veuFeINa e LPG 11e
I
12U cal
o H [ I
TC Ao wasnuanudounldanmsld T Sy cal
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1 Aa A Y] a 4 o Y v 9 [
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Ei = ((CE,-CE)/CE)X100%  oooviiiieiieieieeieeeee e, (3.13)
A
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. A a A @ a I ] <
Ei Av UszanTammasnuFuAsygenaas ey %
@ @ ' [ ] <3|
CE, o AuNUNAIUNaIUneul Ve Tt ke
@ @ Y @ ] <
CE, Ao AUNUNAIUNGIUra)s D5 Tnheilu vmke

3.4.4 M313ziua1 CO, Bmission
E4

M3sziliual Co, Emission d15UMsAnE1H2111715111A1 CO, Emission now

mMs15u139 nfSemiieudua1 €O,  Emission  wain1sUiuige Taeiinsldmilaede
v o J Y A v 49}

ANNANNUTUDINAIY (Energy related factors: Erf) (911519 W6) Tagiinaail

- WASTUEPG 921971 Energy related factors 1411111 3.000 kg-CO, /kg

- wasu I vhez 19a Energy related factors N 0.727 kg-CO, /kW-h

N3AA CO, Emission YDINAIIULPG axnsouans ladeannish 3.14

CE pg = BIf oo X Wipg  eeeeeetiimeeeiinnensane e oot (3.14)
A
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CE, A0 A1 CO, Emission ¥9aNA391U LPG inthenilu kg-Co,
Erf |0 Ao Thivanuduiuivesndsanu LPG ol kg-CO, /kg
Y
W, Ao 1hiinves LPG Hvihoilukg

M3AA CO, Emission voanasaiu Il annsouaaslageaunsi 3.15

CEp. = Erf o XELp, oot (3.15)
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EL,w Ao Usinams 19 v Tuaedlu kw-h
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v A

Yy 9
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iinazi = 463,745 kg
Y3 LPG = 54,115 Liter
31 LPG (312731 19 a.n. 51) = 10.72  UN/Liter
Qmwgﬁmﬁﬂmmﬁa‘uﬁﬁwm = 40.05 °C
aungivesnziifen = 337 °C

o

gUNYNVBIAZANNAD = 450 C



PUNNUVDIDINA (328LHNNNNOALNNNAI 10 cm) =

G Specific heat VOINL) =

41.0

40.5
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127.2°C
0.0306 cal/g °C

40.0

38.0

42.00

41.50

41.00

40.50

40.00

3950 | 7N\

39.00

38.50

38.00

395
39.0
38.5 I
m \ \
MC1 MC2 MC3 MC4 MC 5 MC 6 MC7 MC 8

— MC1 —MC2 —MC3 — MC4

— MC5 — MC6 —MC7 — MC8

37.50
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7-Nov-07
9-Nov-07
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13-Nov-07
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17-Nov-07
19-Nov-07
21-Nov-07
23-Nov-07
25-Nov-07
27-Nov-07
29-Nov-07
1-Dec-07
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rinag = 463,745 kg
Ysua LPG = 54,115 Liter
311 LPG (1A 3ufi 19 a.n. 51) = 1072 1IM/Liter
Qmwgﬁmﬁﬂmmﬁuﬁﬁmu = 40.05 °C
uvigilveanziidou = 337 °C
uvgilveInzimad = 450  °C
QuNQIveI0NIA (GEzviannenziamad 10em) = 1272 °C

f Specific heat ‘UENGI%T%’J = 0.0306 cal/g°C
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40.0
O
395
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AunuMs I9Wa90U LPG (319 4.7) nounsisuilge Tudud 11Nov, 25Nov tay
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27-Nov-07
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v
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fwwﬁﬂmﬁ'ﬁ = 82,679 kg
Ysunalilih = 4,464.4 kWh
151 LPG = 7388 L

5901 LPG (5:1A5uft 19 4.0, 51) = 10.72  1/L

51 Il = 3.10 <1/ kW-h
qmwgﬁmﬁﬂﬂlmﬁuﬁﬁmu = 36.66 °C
aungivesnziifen = 3370 °C
qmwgﬁmmmﬁamm = 450  °C
UNNUUDIBINA (5rozrennenziImed 10cm) = 42,50 °C

N Specific heat GUENG]%f%? = 0.0306 cal/g°C
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a 1w a 1< 1 a ' @ 1
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N 0.958 UIN/ kg
@ Qy 4 A g a g
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v Y
79.2 Mcal TagfiA1Aua98um1zv09 LPG HAumfu 0.771 kg/ L Aaudluiiniinues LPG 14
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9

M0 5,696,148 ¢ MAT IHNEINUANNTOU (Thermal Coefficient = TC) Y93 LPG grade #%
AWNAY 11,997 cal/g taziiaims Ianuiouvea Iniumidy 2,451 cal/ w
423 Uszaniammsldndanunaimsdsulse
vinnsmlszansnimns ldmasnundimsdsulgalaens lddeyadiedn
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@ Y q ¥ 9/ 491 a A = @ aSJI 1
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Aa A [ 1 § A 3 A o
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4.2.4 A1 CO, Emission Y94WaINUnaInssuilga
1 .. @ Y @ A =
A1 CO, Emission YBANAIUHAaINIUTug0slaniu 19,493 kg-CO, /kg Taah
A1 CO, Emission U99n15 1%NA991U LPG 5A N1 17,089 kg-CO, /kg 1azA1 CO, Emission
woams 1Fnwasau luihfiaunny 2,404 kg-CO, /kg
v v 4 v
Taefiimiinaziinarug 82,679 ke Usunaluihn 1y 4,464.4 kw-h 1532 LPG
W% 7388 L quuglvesaznaneusgn 33.7°C guugiuedaznimalogh 450 °C uagzan
Specific heat VoI NANINY 0.0306 cal/g °’C
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43.1 dununasnudmsumsnan InTIALE
y [ 1 o a9y a 1A 1 Aa
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4.3.4 CO, Emission A9N1HAAN
CO, Emission 9N13Wan Noun131/311538 CO, Emission agj‘ﬁ 0.2699 kg-CO,/kg
uimswanTasaurusinlaenslfufnesl co, Emission ogifies 02358 kg-CO kg ¥4
@1315089 CO, Emission 241884 12.6% Asuilual3unm co, 18D 0.0341 kg-CO,/kg (M3

AUIN ﬂlls?fmﬂmﬂwmn 7)
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2 027 -
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Q
& 025
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43.6 migadennuiou
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d' =) = a ] % U
TN 4.2 L‘]JifJ‘UWIEJ‘]Jﬂ?ﬁﬂﬁﬁiﬂﬁx‘llmuﬁ'lﬂ TagNa9U LPG LLﬁ%WﬁNTuUlV‘IﬁW
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d9
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4 A o =9 [ 1A [
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v 4 [

2) dszaniaimnsldwadeanuldinuiue.26% Tasfinounisdiual gl
Uszansammsldnasauegh 1.19% wazvaemsdivlgelidszaniamms ldwasanuegh
7.45%

o Yy Hqu v My = o v

3) wasnuanuiounldvasuaznlaanas 11.2% iudwaundnuanuion

= Y Y

Nanaald 12048  kealkg Taofinounsdsulgalindsnuanuiounldnasunzniogh

1079.36 keal/kg tagraamitsuliadindsnuanudounldnaounznaogh 958.88 keal/kg
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4) CO, Emission aomsnanlaaaad 12.6% 1ilusuau co,hanas’ld 0.0341 ke-
CO,/kg TaeNnoun 3139l CO, Emission A9MIHANDYN 0.2699 kg-CO,/kg AZHAINIS

J511/591 CO, Emission Aon13Hanagi 0.2358 kg-CO, kg
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5.2 anlsewa
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Calorific value

Crude oil equivalent

CO, emissions

Category Unit
k) (Liter) (kg-CO,)
Electricity kW-hr 10,250 0.265 0.539
Town gas m’ 46,050 1.189 2.290
LPG kg 50,200 1.297 3.000
Fuel oil (Heating) | 38,900 1.005 2.710
Diesel 1 38,500 0.995 2.640
Kerosene 1 37,250 0.962 2.489
Coal kg 17,800 0.460 1.318
Steam t 3,113,100 80.4 267.1
Air m’ 1,395 0.036 0.137
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Characteristic Unit Muscovite Phlogopite
Color Ruby / Green Amber / Yellow
Density om/cm’ 2.6-32 2.6-32

Ib/In’ 0.095-0.116 0.095-0.116
Specific Heat 0.21 0.21
Hardness Moh Scale 2.8-3.2 2.3-3.0
Shore Test 80 - 105 70 - 100
Optic Axial Angle 55-175 5-25
Tensile Strength kgf/cm2 about 1,750 about 1,000
Ibffin” about 25,000 about 15,000
Shear Strength kgf/crn2 2,200 - 2,700 1,000 - 1,300
Ibf/in’ 31,000 - 38,000 14,000 - 19,000
Compression Strength kgf/crn2 1,900 - 2,850 -
Ibf/in’ 27,000 - 32,000
Modulus of Elasticity kgf/cm2 1,400 - 2,100 1,400 - 2,100
Ibf/in” 20-30 20-30
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Characteristic Unit Muscovite Phlogopite
Coefficient of expansion per 'C . . . .
9x10 -36x10 30x10 -60x 10
perpendicular to cleavage plane
Calcining Temperature °‘C 700 - 800 900 - 1,000
°F 1,290 - 1,470 1,650 - 1,830
Maximum operating Temperature °C 500 - 600 800 - 900
°F 930-1,110 1,470 - 1,650
Thermal conductivity Gm.cal/sec/cm’/Clem about 0.0013 about 0.0001
perpendicular to cleavage plane BTU/ht/ft /0f/ft about 0.31 about 0.24
Parallel to cleavage planes Gm.cal/sec/cm’/C/em - about 0.012
BTU/hr/ft’/0f/ft about 3.0
Water of constitution % 4.5 3.0
Moisture absorption Very low Very low
Apparent electric strength 0.001" to 0.003" kV/mm 120 -200 ---
thick Volts per 0.001" 3,000 - 5,000 ---
RM.S. at 15°C (60°F) 0.01" to 0.05" kV/mm 40 - 80 30 - 60
thick Volts per 0.001" 1,000 - 2,000 750 -1,500
Permittivity at 15°C (60°F) 6-7 5-6
Power Factor (loss tangent) @ 15°C (60°F) 0.0001 - 0.0004 0.001 - 0.005

Volume Resistivity

25°C (77°F) ohm ¢m

40x 10" -2x 10"

1x10°-1x10"

Acid reaction

Affected by

Hydrofluoric Acid

Affected by Sulfluric
Acid
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Production Meter Consumption
Production quantity LPG Electric LPG LPG Cost
date (kg) (rn3) (kW-hr) (m3/day) (L/day) (B/kg)

5-Nov-07 19,995 60,461 375 2,164 0.944
6-Nov-07 20,227 60,836 367 2,118 0.913
7-Nov-07 19,780 61,203 369 2,129 0.939
8-Nov-07 20,641 61,572 373 2,153 0.910
9-Nov-07 20,024 61,945 371 2,141 0.932
10-Nov-07 11,307 62,316 375 2,164 1.669
11-Nov=07 7,490 62,691 217 1,252 1.458
12-Nov-07 16,535 62,908 352 2,031 1.071
13-Nov-07 21,036 63,260 404 2,331 0.966
14-Nov-07 21,654 63,664 398 2,297 0.925
15-Nov-07 16,570 64,062 330 1,904 1.002
16-Nov-07 13,345 64,392 330 1,904 1.244
17-Nov-07 10,784 64,722 211 1,218 0.985
18-Nov-07 6,091 64,933 179 1,033 1.346
19-Nov-07 18,536 65,112 366 2,112 0.994
20-Nov-07 20,034 65,478 361 2,083 0.907
21-Nov-07 20,156 65,839 356 2,054 0.889
22-Nov-07 16,670 66,195 350 2,020 1.057
23-Nov-07 20,350 66,545 354 2,043 0.875
24-Nov-07 10,825 66,899 201 1,160 0.934
25-Nov-07 7,191 67,100 355 2,049 2.485
26-Nov-07 20,992 67,455 372 2,147 0.892
27-Nov-07 21,228 67,827 381 2,199 0.903
28-Nov-07 19,853 68,208 344 1,985 0.872
29-Nov-07 20,441 68,552 366 2,112 0.901
30-Nov-07 20,115 68,918 361 2,083 0.903
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Production Meter Consumption
Production | quantity LPG Electric LPG LPG Cost
date (kg) (m) | (kW-hr) | (m’/day) (L/day) (B/kg)
1-Dec=07 11,552 69,279 207 1,195 0.902
2-Dec-07 7,721 69,486 352 2,031 2.294
3-Dec-07 69,838
Total 463,745 987.1 54,115
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Production Machine No.

Average

Date 1 2 3 4 5 6 7 8

5-Nov-07 39.16 | 39.50 | 39.07 | 39.61 | 39.44 | 39.68 | 39.93 | 40.25 39.58
6-Nov-07 38.59 | 39.97 | 39.28 | 40.48 | 39.92 | 39.33 | 39.34 | 41.52 39.80
7-Nov-07 40.10 | 40.69| 39.20 | 39.77 | 40.58 | 38.26 | 40.05 | 40.83 39.93
8-Nov-07 39.12 | 40.80 | 40.10 | 41.46 | 40.06 | 38.63 | 40.06 | 39.82 40.01
9-Nov-07 39.40 | 41.20 | 39.46 | 40.25| 41.03 | 39.74 | 39.74 | 39.91 40.09
10-Nov-07 39.53 | 40.54 | 38.97 | 39.89 | 40.96 | 39.19 | 40.99 | 41.07 40.14
11-Nov-07 39.23 | 40.78 | 39.13| 40.42 | 40.88 | 38.79 | 40.35| 40.93 40.06
12-Nov-07 39.44| 39.54 | 40.46 | 40.00 | 40.31 | 39.62 | 39.78 | 41.47 40.08
13-Nov-07 38.86 | 40.46 | 40.73 | 40.45| 40.86 | 39.02 | 40.47 | 40.20 40.13
14-Nov-07 38.74 | 40.14 | 39.08 | 39.96 | 40.09 | 38.57 | 39.06 | 39.93 39.45
15-Nov-07 39.48 | 40.74 | 38.99 | 39.82 | 40.27 | 38.56 | 40.35( 40.70 39.86
16-Nov-07 39.10 | 41.25| 40.12 | 40.35| 41.05| 38.66 | 40.94 | 41.11 40.32
17-Nov-07 38.43 | 39.87 | 40.02 | 40.71 | 41.17 | 38.04 | 40.80 | 41.66 40.09
18-Nov-07 39.37 | 41.10 | 40.79 | 40.99 | 40.44 | 38.95 | 40.84 | 39.90 40.30
19-Nov-07 38.75| 39.75| 40.47 | 41.12 | 39.91 | 38.73 | 40.07 | 41.70 40.06
20-Nov-07 40.36 | 39.84 | 40.80 | 41.55| 40.40 | 38.39 | 39.81 | 41.69 40.35
21-Nov-07 39.38 | 40.29 | 39.94 | 3993 | 39.73 | 39.60 | 39.70 | 41.44 40.00
22-Nov-07 38.47 | 40.64 | 40.51 | 40.82 | 40.22°| 39.79 | 39.37 | 40.17 40.00
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Production Machine No.

Average
Date 1 2 3 4 5 6 7 8

23-Nov-07 40.13 | 40.53 | 39.65 | 40.61 | 41.30 | 39.96 | 39.39 | 41.11 40.34
24-Nov-07 39.33 | 40.36 | 40.42 | 40.86 | 40.29 | 39.33 | 39.34 | 40.14 40.01
25-Nov-07 39.75 | 41.33| 40.16 | 39.76 | 41.13 | 39.76 | 40.84 | 39.84 40.32
26-Nov-07 39.93 | 40.16 | 39.74 | 40.34 | 39.93 | 38.54 | 4091 | 41.04 40.08
27-Nov-07 38.47 | 40.19 | 40.05| 40.70 | 40.18 | 39.29 | 39.68 | 41.36 39.99
28-Nov-07 38.73 | 40.42 | 40.59 | 39.89 | 40.68 | 38.94 | 40.09 | 40.80 40.02
29-Nov-07 38.42 | 39.54 | 3932 4136 | 40.31 | 38.12 | 40.10 | 41.39 39.82
30-Nov-07 39.73 | 40.15| 40.08 | 39.77 | 40.72 | 39.31 | 40.80 | 40.01 40.07
1-Dec-07 40.27 | 41.03 | 40.52 | 41.40 | 40.98 | 38.53 | 40.65 | 41.31 40.59
2-Dec-07 39.59 | 41.35 | 40.02 | 40.65 | 40.47 | 38.02 | 39.86 | 40.02 40.00
Average 40.05
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Production Meter Consumption
Production quantity LPG Electric LPG LPG Electric
date (kg) (m’) (kW-hr) (m’/day) | (L/day) | (kW-hr/day)
21-Jul-08 3,123 5,850.0 3,717.3 39.1 292.7 187.9
22-Jul-08 3,421 5,889.1 3,905.2 43.7 327.1 193.8
23-Jul-08 3,512 5,932.8 4,099.0 43.9 328.7 193.2
24-Jul-08 3,488 5,976.7 4,292.2 41.8 312.8 177.6
25-Jul-08 3,318 6,018.5 4,469.8 41.8 312.8 188.4
- 6,060.3 4,658.2
28-Jul-08 3,221 6,060.3 4,658.2 41.1 307.6 190.3
29-Jul-08 3,443 6,101.4 4,848.5 41.3 309.1 184.9
30-Jul-08 3,321 6,142.7 5,033.4 38.7 289.7 174.7
31-Jul-08 3,567 6,181.4 5,208.1 38.2 285.9 175.2
1-Aug-08 3,128 6,219.6 5,383.3 38.5 288.2 173.6
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Production | Meter Consumption
quantity LPG Electric LPG LPG Electric
Production date| (kg) (m’) (kW-hr) (m3/day) (L/day) (kW-hr/day)
- 6,258.1 5,556.9
4-Aug-08 6,258.1 5,556.9
5-Aug-08 3,138 6,258.1 5,556.9 39.7 297.2 173.3
6-Aug-08 3,339 6,297.8 5,730.2 38.6 288.9 176.2
7-Aug-08 3,246 6,336:4 5,906.4 38.6 288.9 174.2
8-Aug-08 3,208 6,375.0 6,080.6 383 286.7 174.9
- 6,413.3 6,255.5
11-Aug-08 3,496 6,413.3 6,255.5 38.7 289.7 176.3
- 6,452.0 6,431.8
13-Aug-08 3,451 6,452.0 6,431.8 38.5 288.2 176.1
14-Aug-08 3,448 6,490.5 6,607.9 39.5 295.7 174.3
15-Aug-08 3,388 6,530.0 6,782.2 38.2 285.9 174.9
2,829 6,568.2 6,957.1 384 287.4 174.4
2,781 6,606.6 7,131.5 38.7 289.7 174.9
18-Aug-08 3,513 6,645.3 7,306.4 39.4 294.9 175.4
19-Aug-08 3,287 6,684.7 7,481.8 37.5 280.7 174.9
20-Aug-08 3,278 6,722.2 7,656.7 38.1 285.2 174.8
21-Aug-08 3,319 6,760.3 7,831.5 38.5 288.2 175.4
22-Aug-08 3,416 6,798.8 8,006.9 383 286.7 174.8
23-Aug-08 6,837.1 8,181.7
Total 82,679 87.1| 7,388.4 4,464.4




o ]

k4 v
MANUIN 6 man%’amﬁamm%’auummﬁuﬁmqmwu

2ol °C AeumstTuilgs

Production Machine No.
Average
Date 1 2 3 4 5 6 7 8

21-Jul-08 35.29 | 35.50 | 36.44 | 36.87 | 36.61 | 3525 | 36.98 | 37.42 36.30
22-Jul-08 3494 | 36.29 | 36.59 | 37.31 | 35.77 | 36.24 | 36.78 | 38.04 36.50
23-Jul-08 36.24 | 36.17 | 37.26 | 36.61 | 37.07 | 36.57 | 37.89 | 36.78 36.82
24-Jul-08 36.22 | 35.73 | 36.49 | 38.00 | 36.76 | 34.85 | 37.67 | 38.21 36.74
25-Jul-08 3495 | 3537 | 36.82 | 37.97 | 37.65 | 36.11 | 37.31 | 36.82 36.62
26-27-Jul-08
28-Jul-08 35.74 |-35.52 | 37.27 | 37.63 | 37.61 | 35.28 | 36.33 | 37.56 36.62
29-Jul-08 35.35 | 37.09 | 36.59| 36.72 | 36.10 | 36.09 | 36.92 | 37.26 36.52
30-Jul-08 35.00 | 3521 | 37.50 | 37.45 | 36.88 | 36.20 | 37.40 | 37.60 36.65
31-Jul-08 3491 | 35.82 | 36.89 | 37.04 | 36.48 | 35.52 | 37.66 | 37.06 36.42
1-Aug-08 34.85 |°35.90 | 37.53 | 37.99 | 36.83 | 35.19 | 36.53 | 38.19 36.63
2,3,4-Aug-08
5-Aug-08 35.52| 3520 | 37.90 | 37.70 | 36.08 | 35.44 | 36.76 | 36.88 36.44
6-Aug-08 35.79 | 36.76 | 38.11 | 37.87 | 36.84 | 36.29 | 37.01 | 38.14 37.10
7-Aug-08 3530 | 37.05 | 37.14 | 36.29 | 36.34 | 36.27 | 37.80 | 38.46 36.83
8-Aug-08 3543 | 35.89 | 37.86 | 36.87 | 37.34 |34.77 | 37.34 | 38.02 36.69
9,10-Aug-08
11-Aug-08 35.76 | 35.79 | 36.66 | 37.12 | 36.92 | 34.80 | 36.45 | 37.50 36.37
12-Aug-08
13-Aug-08 36.14 | 35.76 | 36.68 | 37.07 | 35.96 | 35.41 | 36.51 | 37.52 36.38
14-Aug-08 35.40 | 35.75| 37.54 | 37.33 | 35.84 | 35.84 | 37.70 | 37.87 36.66
15-Aug-08 3541 | 35.56 | 37.10 | 36.31 | 36.18 | 36.23 | 36.23 | 38.03 36.38
16-Aug-08 36.58 | 3532 | 37.66 | 37.59 | 37.46 | 35.93 | 38.10 | 38.29 37.12
17-Aug-08 35.06 | 35.77 | 38.12 | 37.24 | 36.35 | 35.62 | 37.13 | 37.84 36.64
18-Aug-08 36.29 | 36.08 | 36.71 | 36.50 | 36.67 | 36.58 | 36.97 | 38.44 36.78
19-Aug-08 3593 | 36.85| 37.62 | 37.68 | 37.55 | 36.64 | 36.82 | 37.90 37.12
20-Aug-08 36.38 | 36.34 | 36.17 | 37.77 | 36.24 | 36.42 | 38.17 | 37.14 36.83
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Production Machine No.
Average
Date 1 2 3 4 5 6 7 8
21-Aug-08 35.90 | 35.98 | 37.61 | 36.92 | 36.94 | 36.04 | 36.54 | 37.71 36.71
22-Aug-08 35.88 | 36.27 | 36.63 | 37.40 | 37.02 | 35.01 | 38.02 | 37.82 36.76
23-Aug-08 35.14 | 36.28 | 36.93 | 36.63 | 36.71 | 36.23 | 36.72 | 37.51 36.52
Total 36.66
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