ODA-UNESCO Project:
" Promotion of Energy Science,Education for Sustainable Development in Laos:”
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nwS8ualuctia: 2.8 million Tons
Buwzan: 160 million liters (F=TGD 2009)
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Jrnsuhougoudznaulmee) 2 €138
Yegoudensulagniud #1: nuiind) azdudigraingnsSng1uliay Vapour
Re-Compression (VRC) ¢Jomufiuwe wazaziudnaiussuEa tugsuoy
NIUSuSAS U
Yo oydrnsuzelainiu #2: NUNK1I0uEIneizgZ8oswIy wasnIuAnd ol
210 Suriggorwiuiucss tu.
a0y VRC Hgooubiue wazaziudnoiussudaziudugigs ¥
mmmsumum“ﬂauwamwcas‘cwaj ‘Emsmtuaawseumnuccaonuaum‘ta‘t
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gUrnauinllEwR337
YNNI MIPW

J

ohcU gt 6,900 kVA
(§199SNnd U : 2,768,700 kcal /hr. 3,220 kW
oIz 09100 26 ton /hr. (9 ton/hr Stand by) 192 kW
AzJU19I89091N10 1960 Nmd/hr. 223 kKW
COz2 plant : 905 kg /hr 138 kW
AzUuduginin : 3,071,000 Btu/hr

tEiggMacdntwirIniicga : 1,000 kVA
eduyunyon @ 172 me/hr 155 KW
ULy 3200 m3/day 315 kW
9710 1UALUY 3502 hl/brew 188 kKW
A:VUNSYUY : 300 hl/hr 101 kW
ArdunIusnsay line 1 : 20.000 bph 320 kW
AxJUNWSNSI 2 : 24.000 bph 424 kW
AzUUNIWeNsIY 3 : 24.000 bph 1,038 kW
159910632 3001000390 24.000 bph 886 kW

cfuluygdssndiwwwzdgg: VRC , Heat pump, Biogas 250 kW



Utility Consumption in Brewery

JouNINUEUIgweR391é TUAFNwaIDN0
30%~40% Energy
is consumed in the gg‘; --------- [
wort kettle HARM Wator.....

COOLING . ......

Half of cooling
load is consumed
in making cooling

water,

20%~30% Energy
i§ consumed in
Packaging area.

Silo Mill

High BOD effluent
is drained from
Brewhouse.

i |

I

Fermenter/Lager Tank Zone Filtration Bottling & Warehouse

s g\:;"sl
30%~50% Electricity gggg%

is consumed in g%
refrigeration load.
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~_ azfunuodoewindiaudiuvnriudios(VRC) 2
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7 4

Baseline: _
Discharging the Conventional heat recovery system VRC system

Exhaust Steam

Vapor Re-Cbmpression system

i |
Exhaust stepm

3 I
= |
|

| | I
ks Steam compressor |
| O l
e l
3 1 woums

. . | s
> This system was ' e e S ]
developed for energy saving Drain Boilersteam |

with the aid from Japanese

Government Project activity :
Saving steam by reusing the

discharged steam




Azduniunasnewui(VRC System)

Vapor scrubber wash
the vapor and
recover heat for Wort
Pre-heater

Hot water
recovery from
vapor drainage

85°C

25°C

— =

=)

A 4

100 °C

9

40 €

el

Waste Vapor
from Wort kettle

Pre-heater

Waste Vapor is
recompressed by
Steam compressor. |:

Energy Inputis

1/10~1/20

Hot water
storage Tank at

99°C
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:azi)uf]mmu%eu(Heat Pump System)
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2 __ Biogas Boyler,system _ -
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Flaring the biogas

Biogas per month

Average : 22000 m3

Max : 30000 m3

Min : 11000 m3

Biogas Boiler

1 ton/hr {2Sets)

Anaerobic Waste

Water Treatment ]
System

Gas Holder 50 m3

Project activity: Saving fuel oil usage by biogas boiler
Average 23 ton ; Max 26 ton ; Min 13 ton per month
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/8 (Biogas Plant system) —

Baseline :

Flaring the biogas

| |

Gas Holder

I Project activity :
I Saving Fuel oil usage by Biogas Boiler
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ArOUNMULEANCIZg0zwY
(Biogas Plant system)
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QrdumuuTannggoswIy
(Biogas Plant system)

‘ Synergies in treatment

BIOGAS
UTILISATION

]
2§

ANAEROBIC AEROBIC
BREWERY |::-> PRE-TREATMENT :| {:- POST-TREATMENT

—
]
.
A 4 MUNICIPAL
aITY W) WASTE WATER Ty
TREATMENT PLANT
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1. B3 twasaunsuURiuihtintardudsdntiwwwsR §) astudendnws3

3.13 kg ail / hl (average Jan—Oct/ 2006 )
2. monsudomnualginiucety wetd 2007

2.39 kg — Oil / hl (uauntictsulineu-inaswy/2007)
3.Pd3un fiusdumnuesdn wewd 2007 : 1,300,000 hl / year

4. 0ugstunusmEntd : 1,300,000 hl *( 3.13 — 2.39 )kg —oil / hl = 962,000 kg — oillyear
a) Fain fuuaidiglingeyge wiiuzsmdnld : 962,000 / 0.99 * 4,700 /10,600 = US $ 430,856

b) 1_1115'1mmc5uc$93 : USD 2,572 ( average Jan- May)*12M *0.9( 90% ) = US § 27,778
( 70 % Power factor )

C) Quﬁﬂaﬂnaonzﬁzﬂrmn : US $ 21.083 (average Jan—May ) *12 M * 0.9( 90% ) = US $ 227,696
d) guﬁﬂ'aﬂnfnﬁwmﬁn‘cﬁ : US$ 1.648 (average Jan—May ) * 12 M * 0.9( 90% ) = US $ 17,798
yuen fentssunngtivendottued : a) +¢) +d)—b) = US $ 648,572 / year

Bunsucnugiu(@) : US $ 1,829,600 ( Yuamwgdiudiselin ) / US $ 648,572 = 2.8 year
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