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DANH MUC BANG
Bang 2.1. Dinh murc s&r dung nang lwvgng theo thong tw 28/2024/TT-BCT




1. CHUONG 1. GIO1 THIEU

1.1. Muc tiéu tailiéu
Nang cao hiéu qua st dung nang lugng khong chi la muc tiéu chung cla cac doanh nghiép san
xuat nham tiét gidm chi phi, ma con 13 yéu cau tuan thl cac quy dinh ca Nha nwéc vé sir dung
nang lwong tiét kiém, hiéu qua va gidm phat thai khi nha kinh. Trong nganh cdng nghiép san
xuat bia, ndm 2024, B6 Cong Thuwong d3 ban hanh Théng tu s6 28/2024/TT-BCT quy dinh dinh
murc s& dung nang lwong méi, thay thé cho dinh mic ban hanh tai Théng tu s6 19/2016/TT-
BCT trudc d6. Quy dinh mai dugc ky vong sé thic day cac doanh nghiép sdn xuat bia tich cuc
trién khai cac giai phap cai tién nham nang cao hiéu qua st dung nang lugng.
Tuy nhién, trén thuc t&, ngoai han ché vé nang luyc tai chinh, viéc thiéu hudng dan ky thuat cu
thé cling 1a mot trong nhitng rao can dang ké ddi vai viéc trién khai cac hoat déng cai tién hiéu
qua nang lugng, dac biét 13 d6i vdi cdc doanh nghiép vira va nhé trong nuéec.
Xuat phat tir thyce tién d6, trong khudn khé Dy an “Thic ddly thi trwong déu tw hiéu qud vao
ndng lwong trong linh vwre céng nghiép va hé tro’ thuc hién Ké hoach hanh déng quéc gia vé
tdng trwdng xanh cda Viét Nam” do Chinh phi Han Qudc tai tro théng qua Co quan Hop tac
quéc t&€ Han Qudc (KOICA), B6 Cong Thuong da trién khai xay dwng “Tai liéu hwong dén ky
thudt néng cao hiéu qua str dung ndng lwong trong nganh bia”, véi muc tiéu:
e Gidi thiéu cac giai phap st dung nang luvgng hiéu qua phu hgp vaéi dac thu nganh san
xuat bia tai Viét Nam;
e Hudng dan cach trién khai cac giai phap hiéu qua nang lwong trong thyc tién san xuat;
e HO tro doanh nghiép nganh bia tuan thd quy dinh vé dinh mic s dung ndng luvong
theo Théng tw 28/2024/TT-BCT vé Quy dinh dinh mirc st dung nang lwgng trong nganh
céng nghiép san xuat bia va d6 uéng khéng con.

1.2. Pditwong st dung
Tai liéu hudng dan ky thuat nang cao hiéu qua st dung nang lwvong nganh san xuat bia dworc
xay dwng phuc vu cdc nhdm déi twong s&r dung nhu sau:

e Nguwoi quan ly nang lwgng trong cdc nha may san xuat bia: hd tro nhan dién tiém
nang tiét kiém nang lwong va lwa chon cac gidi phdp phu hgp véi diéu kién thuc té cla
doanh nghiép.

e Can bo Quan ly nang lwgng va cong nghiép cac cap: hd tro cong tac theo ddi, kiém tra
va thic day thuc hién cac cam két vé s dung nang lugng tiét kiém, hiéu qua va giam
phat thai khi nha kinh.

e Chuyén gia tw van ning luong: tai liéu tham khao trong qua trinh danh gia, dé xuat
giai phap va lap bao cdo kiém toan nang lwong cho cac co s& san xuat bia.

e Cac t6 chirc tai chinh: ho trg viéc danh gia ho so vay vén cta doanh nghiép san xuat
bia trong cac du &n dau tu ndng cao hiéu qua st dung nang luong.

e Cacco s& dao tao, trrdrng dai hoc: ¢ thé sir dung nhu tai liéu gidng day va tham khao
vé cdc gidi phdp s dung ndng lvong tiét kiém va hiéu qua trong linh viee san xuat cong
nghiép.




1.3.

Tiéu chuan tai liéu

Tai liéu hudng dan ky thuat dwoc xay dwng dua trén 05 nguyén tac chinh:

1.4.

Tinh kha thi: Phi hop véi qua trinh sdn xuat cda cac doanh nghiép trong nudc;

Dwa trén di¥ liéu thwe té: Thu thap tir cac bdo cdo kiém todn nang lugng, thdng ké tiéu
thu ndng lvgng va céng nghé dang dp dung tai Viét Nam va qudc té;

Tinh dinh lwong: Cung cdp cac chi sd hiéu qua nang lwong, mirc st dung nang lwong,
tiém nang tiét kiém nang luong, ...;

Phu ho'p quy mé cong suat: Can nhac dén su khac biét trong cong nghé, thiét bj cla
cac nhédm quy md cdng suat;

C6 kha nang diéu chinh, bé sung trong twong lai: BS cuc tai liéu theo tirng cdng doan
giup loai bo/bé sung khi quy trinh sdn xuat thay déi.

Noi dung tai liéu

CHUONG 1. GIGI THIEU

e Muc tiéu tai liéu;

e DAbitwong sir dung;

e Tiéu chuan tai lidu.

CHU'ONG 2. NGANH CONG NGHIEP SAN XUAT BIA VIET NAM

e B&i cdnh nganh sdn xuat bia Viét Nam: San lugng, cac loai sdn pham, s luong
doanh nghiép, s&r dung nang lwvgng va phat thai khi nha kinh;

e Xu hudng phat trién: Nhirng thay d6i vé san pham va qua trinh san xuat, cdng nghé
va thiét bi hiéu qua nang luvong.

CHUONG 3. HOAT DONG SU’ DUNG NANG LUQONG TRONG SAN XUAT BIA

e DoOng nang lugng trong san xuéat bia

e Nhu cdu s dung va tiém nang tiét kiém nang lwong trong cac cdng doan san xuat
bia va cdc hé théng phu tro.

CHUONG 4. CONG NGHE HIEU QUA NANG LUQNG TRONG SAN XUAT BIA

e Cap nhat nhirng cdng nghé/thiét bi/gidi phap tiét kiém nang lvong trong san xuat
bia.

CHUONG 5. TRIEN KHAI AP DUNG CONG NGHE HIEU QUA NANG LUQNG TRONG NHA

MAY SAN XUAT BIA.

e Cung cap quy trinh danh gid hién trang, trién khai, danh gid hiéu qua.




2. CHUONG 2. NGANH CONG NGHIEP SAN XUAT BIA VIET NAM

2.1. Bdicanh

Nganh céng nghiép Bia 13 nganh sdn xuat cac san pham bia tlr mach nha (malt) va gao, bao
gdm ca sdn pham bia khdng con. Nganh nay duoc xac dinh theo m3 nganh 1103 trong Hé
théng nganh kinh té Viét Nam (Quyét dinh sé 27/2018/QP-TTg) va Hé thdng nganh san pham
Viét Nam (Quyét dinh s6 43/2018/QD-TTg).

2.1.1. Hoat ddng san xuat bia

Loai sdn pham va hinh thirc bao goéi

Theo phuong phap 18n men, bia cé thé chia lam hai dong 13 bia lager va bia ale. O Viét Nam,
bia lager |a dong san pham phd bién cua tat cd cdc nha mdy bia. Dong bia ale chi dwgc sdn xuat
thd cong hodc & mét vai co s& cong nghiép. C6 thé phan loai cadc dong bia lager & Viét Nam
theo céng doan san xuat va hinh thirc déng géi nhu sau:

e Bia dong chai thdy tinh: dong sdn pham bia cé ndng d6 con 4,5-6% déng gdi trong chai
thay tinh, trai qua cong doan thanh tring trong hdm va cé han st dung tir 9 thang dén
1 nam.

e Bia déng lon: tuong ty bia déng chai thay tinh, chi khac vé hinh thirc bao goi la lon
nhom.

e Bia hoi déng keg: dong san pham bia c6 néng dd cdn 3-4,5%, khdng trai qua cong doan
thanh trung, cé han s dung 2-3 ngay va dugc bom vao keg dé van chuyén.

e Bia hoi déng chai PET, lon, chai thay tinh: dong sdn pham bia cé néng d6 cén 3-4,5%,
trai qua cdéng doan thanh trung nhanh 7 gidy, c6 han st dung 3 thang va dugc bao géi
bang chai PET, lon nhdm hodc chai thay tinh.

e Bia khéng cdén: dong san phdm bia khdng c6 con hodc néng dé cdn rat thap khodng
0,5%.

Dong san pham bia twoi san xuat thd cong cé san lwong rat nhé va khdng duoc dé cap vao
trong tai liéu nay. Dong san pham bia khéng con cd san lugng rat thap va chi cé 2 nha may san
xuat, tuy nhién do xu huwéng tiéu dung, bia khdng con van duwoc dua vao thong tw 28/2024/TT-
BCT quy dinh dinh mdrc s&t dung ndng lwong nganh bia va d6 udng khéng cén.

0,
59% 63% 69% 72%
0,
32% 28% 22% 20%
9% 9% - o
2019 2020 2021 2022

Bia twoi Bia chai thay tinh Bia lon

(Ngudn: Dy dn ra sodt dinh mire nganh bia va dé uéng khéng con,
B6 Cong Thuwong, 2022)
Hinh 2.1. Co’ cu san pham bia Viét Nam giai doan 2019-2022




Cé sy chuyén dich trong co ciu céc loai san pham bia trong giai doan 2019-2022. Trong khi bia
hoi van duy tri ty 1& 6n dinh 8-9%, cé sy chuyén dich tir sdn pham bia chai thady tinh (32%
xudng 20%) sang bia lon (59% lén 72%).

San lwong

Nam 2019, san lwong bia cda Viét Nam dat khoang 5,1 ty lit, vwot muc tiéu dé ra 1a 4,1 ty lit
vao ndm 2020 va 4,6 ty lit vao ndm 2025 theo Quyét dinh s6 3690/QP-BCT vé viéc phé duyét
“Quy hoach phat trién nganh bia, rgu, nwdc gidi khat Viét Nam dén ndm 2025, tdm nhin dén
nam 2035” do Bo Céng Thwong ban hanh. Tuy nhién, tir ndm 2020 dén nay, san lvgng nganh
bia ghi nhan xu huéng suy gidm do anh huéng cta Nghi dinh s& 100/2019/ND-CP quy dinh xtr
phat hanh chinh d&i v&i hanh vi vi pham néng dé con khi diéu khién phuong tién giao thong,
cung vai tac dong cua dich bénh Covid-19. Nam 2020, san lwgng bia gidm con khoang 4,3 ty
lit. Mdc du d3 c6 su phuc hoi trong giai doan 2021-2023, san lwong nganh bia van chua trd lai
mtrc dinh ctia ndm 2019.
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(Ngudn: Bdo cdo tinh hinh sdn xudt céng nghiép va hoat déng thuwong mai, Bé6 Céng Thuong)
Hinh 2.2. San lrong bia & Viét Nam giai doan 2018-2023

Hoat ddng xuat nhap khau
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(ngudn: trademap.org)

Hinh 2.3. Di¥ liéu xuat nhap khau sadn pham bia giai doan 2018 - 2023




Luong bia xuat khau nhin chung cé xu hwdng tang trueéng trong giai doan 2018-2023, dat mirc
cao nhat ndm 2022 v&i 119.419 tan, trong khi d6 lwvgng bia nhap khau cé xu hudéng gidm, mirc
cao nhat dat dwoc ndm 2019 vdi 16.028 tan gidm thap nhat vao ndm 2023 vdi 6.399 tan. S
liéu so sanh gitta san lugng bia tiéu thu trong nuédc va san lugng xuat khau cho thay cdc doanh
nghiép bia tai Vit Nam hién van tap trung khai théac thi truéng ndi dia, trong khi hoat dong
xuat khau chwa dwoc chu trong.

Quy trinh sdn xuat bia

Quy trinh san xuat bia bao gdm nhiéu cong doan: chuan bi nguyén liéu, hé hda va duwdng hda,
nau dich nha véi hoa bia, 1én men, chiét rét va thanh trung. Mdi cong doan cé yéu cau st dung
nang lvong khac nhau dé cho ra sdn pham bia.

KHU VU'C SAN XUAT

Nhép malt va H6 hda bét gao Lam lanh dich * Locbia Rira chai, lon,

gao Pudng hoa bot nha *  Phabia keg

Sang tach di vat malt va dich Lén men chinh *«  Bao hoa CO2 Chiét rét
chdo Lén men phu »  Tachcon Thanh trung

Can, nghién
malt va gao » *  Locdich hém Thu hdi CO, »
Loc va thu hoi *  Naudich nha
bui tlr céc qua v&i hoa bia
trinh «  Ling ndng dich
nha

HE THONG VE SINH PHU TRQ: LO HO1, MAY NEN, MAY LANH, KHO, XU’ LY NUO'C CAP, XU LY NU'GC THAI, PHAT DIEN

THIET Bl CIP

Hinh 2.4. Quy trinh sdn xuat bia

Chi tiét
Nhap malt va gao vao céc silo nguyén liéu, tach tap chat cé trong

Cong doan

Chuan bj nguyén liéu | -
nguyén liéu

- Can, nghién malt va gao vé kich thudc yéu cau

- Thu héi bui trong qué trinh nhap liéu, nghién, sang va tuan hoan
lai

H6 héa va duonghda | - NA&u bét gao thanh dang dich chdo

- Thay phan tinh bot trong dich chdo thanh cac loai duwong dé [én
men va cac dan xuat cé phan t& lwvgng thap hon cla tinh bot.
Thay phan cac chat protein thanh axit amin va cac dan xuat cla
protein. Cc chat gdm, xenlulo cling dwgc thiy phan mot phan
thanh cac chat hoa tan.

Loc va rira ba malt - Loc tach ba malt, thu dwoc dich duwong

- R{ra bd malt bang nuwéc ndng dé thu hoi dudng trong ba malt

Nau dich nha vdi hoa | - Trich ly hwong liéu cé trong hoa bia vao dich duong

bia - Lang néng tach b3 hoa bia va cdn keo tu hinh thanh trong qua
trinh nau hoa, thu dwoc dich nha
- Dich nha dugc lam lanh nhanh tir 90-95°C xuéng 8-10°C
Lén men - Dich nha dugc b6 sung oxy phuc qud trinh 18n men




- Lén men chinh: Chuyén héa duwéng thanh cén etylic, CO2 va mét
s& san pham nham dinh hinh hwong va vi cho san pham bia.

- Lén men phu: On dinh thanh phan chat lvong cla bia (tao
huong vi, tao bot, gilt bot cho bia, khir diaxetyl, rgu bac cao,
aldehyde

- Thu hoi CO; tir céc tank Ién men

Loc va hoan thién bia | - Loc bia dé dat dwoc do trong, dd 6n dinh

- Pha bia t&i ndng d6 yéu cau cha san pham

- B3o hoa CO; téi ndng dd yéu cau cla san pham

Tach cén - Céng doan tach cdn chi cé & qua trinh san xuat bia khong con.
Con trong bia dugc loai bd khdi san pham, cac chat gitt hwong
vi bia va nwdc duoc gilt lai.

Chiét bia - Vésinh chai thay tinh, lon, chai nhya PET, keg
- Chiét bia vao chai thay tinh, lon, chai nhya PET, keg
Thanh trung - Bia chai thuy tinh va bia lon sau qua trinh chiét dugc di qua ham

thanh trung bang nhiét. Qua trinh nay tiéu diét lwvong ndm men
con sot lai trong bia va cac vi sinh vat, gilp tang thoi gian s
dung san pham.

- Bia hoi déng chai PET, bia hoi déng lon trai qua qua trinh thanh
trung nhanh & nhiét dé 70-75°C trong 7 gidy trudc cong doan
chiét.

- Bia hoi déng keg, bia twoi déng chai thiy tinh khong can trai

gua thanh trung.

2.1.2. Doanh nghiép nganh sdn xuat bia

Theo Bd Cong Thuong, hién cé 69 co s& san xuat bia c6 cdng suat trén 5 triéu lit moéi nam,
thudc dién diéu chinh cla Théng tw 28/2024/TT-BCT quy dinh Dinh mirc st dung nang lwong
trong nganh céng nghiép san xuat bia va d6 uéng khdng con.

2 200 million liters/year, 3,60% 100< to < 200 million liter/year, 3%

50< to < 100 million...

< 20 million liter/year, ... 20< to < 50 million...

(Ngudn: Dy dn rd sodt dinh mire nganh bia va dé uéng khéng con,
B6 Cong Thuwong, 2022)
Hinh 2.5. Quy md cac nha san xuat bia & Viét Nam




Theo cong suat, doanh nghiép nganh bia dwgc phan loai thanh 06 nhdm. Trong d6, nhém
doanh nghiép cé cdng suat trén 200 triéu lit [a nhitng don vi s&t dung ndng luong I&n nhat,
chiém 47% tong nang lwgng cla nganh. Nhém doanh nghiép cong sudt dudi 5 triéu lit chi tiéu
thu 0,3% t6ng nang luvong cla nganh.

5<to <20 million

_ 0,
liters/year, 0.7% <5 million

liters/year, 0.3%

20< to <50 million
liters/year, 3.8%

(Ngudn: Dy dn ra sodt dinh mure nganh bia va d6 uéng khéng con,
Bé Cong Thuong, 2022)
Hinh 2.6. Nang lwgng tiéu thu theo quy md céng suat bia

Thi trwdng bia Viét Nam hién nay chd yéu do bén tap doan |&n chi phdi, bao gdm: Heineken,
Sabeco, Habeco va Carlsberg. Nhém doanh nghiép nay chiém khoang 90% thi phan trong nuéc
trong giai doan tlr ndm 2018 dén nay. Trong do, riéng Sabeco va Heineken chiém gan 80% thj
phan, dong vai tro théng Iinh thi trudng. Dang chi y, ké tir ndm 2020, Heineken d3 vuot qua
Sabeco dé trd thanh tap doan cé san lwong bia I&n nhat tai Viét Nam.
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(Ngudn: Dy dn ra sodt dinh mire nganh bia va dé uéng khéng con,
BG6 Cbéng Thuong, 2022)
Hinh 2.7. Ty trong san lwo'ng ctia cac nha san xuat bia Viét Nam giai doan 2019 - 2022




Heineken Vietnam

Heineken Viét Nam |a chi nhanh cla hang bia Heineken néi tiéng cla Ha Lan. Tap doan hién
c6 5 nha may san xuat tai Viét Nam vdi téng cdng suat 2,56 ty lit bia/nam va 1a doanh nghiép
dirng dau nganh bia Viét Nam tir ndm 2020. S&n pham cla Heineken bao gbm bia lon, bia chai
mang cac thwong hiéu nhu Heineken, Tiger, Edelweiss, Bia Viét, Larue, Bivina. Ngoai bia,
Heineken Viét Nam con san xuat san pham cider v&i thuong hiéu Strongbow.

Sabeco

Tién than cla Sabeco 13 xudng san xuat bia Cho Lé&n & Nguyén Chi Thanh - Sai Gon thanh lap
vao ndm 1875. Trai qua nhiéu giai doan phét trién, Sabeco 1a mét trong nhitng nha sdn xuat
bia I&n nhat Viét Nam hién nay vdi nhiéu dong san pham bia chai, bia lon, bia hoi mang thuong
hiéu bia Sai Gon, 333, va Lac Viét. Sau khi mua thém c6 phan cta Tap doan Sai Gon — Binh Ty,
Sabeco s& hitu 27 nha mdy san xuat vdi tong céng suat 2,4 ty lit bia/ndm.

Habeco

Tién than Habeco |a nha mdy bia Hommel & Hoang Hoa Tham - Ha N&i thanh 13p vao ndm
1890. Hién nay, Habeco 13 nha san xuat bia I&n th 3 trong nudc vdi thi phan chi yéu tap trung
tai mién Bac. S& hitu 11 nha may san xut bia v&i téng cong suat thiét k& 865 triéu lit bia/nam,
Habeco dua ra thi trudng cac dong bia chai, bia lon, bia hoi mang thuong hiéu Ha N6i, Truc
Bach.

Carlsberg Vietham

Carlsberg Viét Nam |13 chinh nhdnh cla Tap doan Carlsberg ndi tiéng cia Dan Mach. Sau khi di
chuyén day truyén san xuat tlr H3 NOi vao Hué, Carlsberg hién nay chi s& hitu mét nha may
bia c6 cong suat thiét ké 360 triéu lit/nam va&i dong san phdm bia chai, bia lon mang thuwong
hiéu Carlsberg, 1664 Blanc, Tuborg, Huda, Halida. Ngoai ra, céng ty cling c6 dong san pham
cider voi thuong hiéu Somersby.

2.1.3. Nang lwgng sir dung

Téng nang lwong sir dung va phat thai KNK
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(Ngudn: Dy dn ra sodt dinh mirc ngdnh bia va dé uéng khéng con,
Bé Céng Thuong, 2022)
Hinh 2.8. Nang lwgng tiéu thu va phat thai KNK cta nganh bia Viét Nam giai doan 2019-
2021




Trong giai doan 2019-2021, nang lugng tiéu thu cha nganh cdng nghiép san xuat bia gidm tir
206 xuéng 178 kTOE (Hinh 2.1), chiém ty trong 0,5% trén téng nang luvgng s dung cla toan
nganh céng nghiép Viét Nam. Mac du nganh bia chiém ty trong nho vé tiéu thu nang lwgng so
v@i cac nganh cdng nghiép khéc, tuy nhién, nganh nay cé tiém nang gidm tiéu thu nang lvong
cao. Quyét dinh s6 280/QD-TTg ngay 13 thang 3 ndm 2019 ban hanh “Chuong trinh quéc gia
vé sir dung nang luvong tiét kiém va hiéu qua giai doan 2019 — 2030” dat ra muc tiéu giam tiéu
thu ndng lvong tir 4,6-8,44% cho cd nhédm nganh ruou, bia, d6 uéng khdng cdn trong giai doan
hét ndm 2030.
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(Ngudn: Dy dn ra sodt dinh mure nganh bia va d6 uéng khéng con,
Bé Cong Thuong, 2022)

Hinh 2.9. Téng nang lwgng, mirc nang lwgng sir dung nganh san xuat bia
Su thay d6i trong san lugng bia ty 1& thudn vdi lwvong ndng luvong st dung trong giai doan
2019-2022. Mirc st dung nang lwong giam tir 1,69 MJ/Iit ndm 2019 xuéng 1,51 MJ/lit ndm

2022.

2019 2020 2021 2022
H Dién ndng M Nhiét nang
(Ngudn: Dy dn rd sodt dinh mirc nganh bia va dé uéng khéng con,
BG6 Coéng Thuong, 2022)
Hinh 2.10. Co cdu nang lwgng s dung nganh bia




Trong san xuat bia, nhiét nang 1a 1a dang nang luvgng tiéu thu chinh, chiém 75%. Dién nang
chiém 25%. Co ciu ndng lugng sir dung nganh bia rat 6n dinh trong giai doan 2019-2022.
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(Ngudn: Dy dn ra sodt dinh mire nganh bia va dé uéng khéng con,
BG6 Cbéng Thuong, 2022)
Hinh 2.11. Mirc str dung ning lwrong clia cdc nhém quy mé cong suat
Mrc st dung nang lugng co su khac biét dang ké gitra cdc nhdm nha mdy theo quy mé cdng
suat. Cac nha may cdé cdng suat Idn thudng téi wu hda quy trinh san xuat tét hon, nho d6 tiéu
thu it dién ndng va hoi nwdc hon trén moi don vi san pham. Nguoc lai, cdc nha may quy mo
nho thudng can s dung nhiéu dién va hoi hon dé san xuat ra cung mot don vi san phdm do
hiéu suat thiét bj va hé théng con han ché.
Dic biét, nhdm nha mdy cé cdng suat duwdi 5 triéu lit/ndm cé mirc tiéu thu hoi thap hon, nhung
murc tiéu thu dién lai cao hon dang ké so v&i nhédm tir 5 dén dudi 20 triéu lit/ndm. Nguyén
nhan 13 sy chuyén dich sang s dung cdc thiét bj gia nhiét bang dién.
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(Ngudn: Dy dn ra sodt dinh mirc ngdnh bia va dé uéng khéng con,
Bé Cong Thuong, 2022)
Hinh 2.12. Téng phét thai KNK nganh san xuit bia

10




Nganh san xuat bia c6 nhu cau st dung nhiét ndng cao hon dién ndng. Tuy nhién, phat thai Khi
nha kinh (KNK) tir viéc st dung nhiét nang lai thadp hon so v&i phat thai tir s& dung dién nang.
Nguyén nhan 1a nhiéu nha may d3 chuyén sang st dung nhién liéu sinh khdi hodc mua hoi
theo m6 hinh ESCO tlr cac nha san xuat hoi s& dung nhién liéu sinh khéi, dan dén phat thai
KNK tir san xuat hoi thap hodc khdng bao gém trong phat thai KNK clia nha mdy. Ngoai ra, do
hé s6 phat thai lugi dién quéc gia dugc diéu chinh gidm hang ndm, mirc phat thai tir sl dung
dién nang tai cac nha may bia giam trong giai doan 2019-2021.

Pinh mirc s&r dung nang lwgng

Dinh mirc st dung nadng lugng nganh bia hién dugc quy dinh theo Thong tu sé 28/2024/TT-
BCT quy dinh “Djnh mirc st dung nédng lwgng trong nganh céng nghiép san xudt bia va dé
uéng khéng cén” cia Bd Céng Thuong, thay thé Thdng tuw 19/2016/TT-BCT. Theo thdng tu
méi, pham vi danh gid murc s&t dung nang lwvgng cda doanh nghiép bia hién khéng bao gébm
hoat déng x&r ly nudc cap, xr ly nudc thai, van chuyén ndi bd, sir dung nang luvgng cho khu
hanh chinh hodc sdn xuat sdn pham khac ngoai bia.

Bang 2.1. Dinh murc str dung nang lwgng theo théng tu 28/2024/TT-BCT

Quy md cdng suat (triéu lit/nam) Pinh mirc sir dung nang lwgng (MJ/1000 lit)
> 200 <822
100 < dén <200 <1299
50 < dén < 100 <1486
25<dén<50 <1711
5<dén<25 <2543

Hoat dong SDNLTKHQ cta nganh bia
Giai doan 2016-2022, trong khi cdc doanh nghiép nganh bia c6 vén dau tw nudc ngoai tich
cwe trién khai cc bién phap giam murc tiéu thu ndng lugng, thi phan 1dn doanh nghiép ndi dia
van chua cé nhiéu chuyén bién dang ké trong hoat dong nay. Nguyén nhan chd yéu la do cac
doanh nghiép cé von nuwdc ngoai thuwdng ¢ tiém lwc tai chinh manh va chinh siach quan ly
nang luong bai ban, duoc tich hgp vao chién lugc van hanh chung. Ngugec lai, cdc doanh
nghiép trong nwdc thuong gap khé khdn vé von dau tu cling nhu han ché trong cdng tac quan
ly nang lvgng, bao gdm viéc thi€u quy trinh van hanh chuin, thi€u nhan sy chuyén trach, chua
c6 hé théng theo ddi va dénh gid hiéu qud st dung ndng lugng mot cich day du va thudng
Xuyén.
Mét sé gidi phdp SDNLTKHQ tiéu biéu da dugc thuc hién trong nganh san xuat bia gom:

e L3p dit bién tan cho dong co, st dung dong co hiéu suat cao;

e S dung bdng LED cho hoat déng chiéu sang;

e Chuyén déi nhién liéu 16 hoi tir than sang FO, DO, CNG, nhién liéu sinh khéi véi hiéu

suat cao hon;
e T&i sl dung va tudn hoan nudc;
e L3p dat dién mat troi 4p mai.
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Yéu td thuc day hoat ddng SDNLTKHQ cGa nganh bia

T ndm 2025, cidc doanh nghiép san xuat bia tai Viét Nam s& phai d6i mat véi nhiéu ap luc 1éon
lién quan dén viéc st dung nang lwong tiét kiém va hiéu qud, cling nhw yéu ciu vé phét trién
bén virng. Cu thé:

e Tuén thu quy dinh vé dinh mrc sir dung nang lwong theo Thong tw 28/2024/TT-BCT
cla B Cong Thuwong, cé hiéu luc thi hanh tir ngay 01/04/2025. Diéu nay doi hdi doanh
nghiép phai do lwdng, gidm sat chat ch@ muc tiéu thu nang lvong va dau tu vao giai
phap hiéu qua nang lugng.

e Ap lwc tir chinh sach phat trién bén virng ctia Chinh phi nhu gidm phat thai khi nha
kinh, tiét kiém tai nguyén nuwdc, bdo vé mdi trudng va thue hién trach nhiém mé rong
cla nha sdn xuat (EPR). Cung véi d6 la xu huwdng tiéu dung xanh ngay cang rd rét —
nguwdi tiéu dung wu tién san pham than thién vdi méi trudng, cé théng tin minh bach
vé quy trinh san xuét.

e Tacdong gian tiép tir Nghi dinh 168/2024/ND-CP quy dinh x& phat vi pham giao théng
dudng bd, trong doé cé ndi dung trir diém va phuc hoi diém gidy phép l3i xe. Viéc siét
chit kiEm soat néng do con co thé khién nhu ciu tiéu thu bia sut giam.

e Ap lwc cat gidm chi phi san xuat khi gid ndng lwong lién tuc ting. Trong khi dé, chi phi
nang lugng hién chiém khoang 5-8% tong gia thanh san xuét, budc cdc nha may bia
phai t6i wu van hanh.

e Ld trinh ting thué tiéu thu dic biét ddi véi bia tir 65% hién nay l1én 100% vao ndm
2030 theo du th3o Luat Thué tiéu thu dac biét sira ddi. Piéu nay cé thé khién gia bén
san pham tang cao, anh hudng dén sirc mua, dac biét & phan khuc trung binh - thap.

2.2. Xuhuédng
2.2.1. Thay déi trong san pham va qua trinh san xuat
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(Ngudn: Dy dn ra sodt dinh mire nganh bia va dé uéng khéng con,
BG6 Coéng Thuong, 2022)
Hinh 2.13. Sy chuyén dich dong sdn pham nganh bia giai doan 2010-2012 va 2019-2022
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Trong qua trinh phat trién, nganh bia Viét Nam d3 trai qua nhiéu thay déi dang ké ca vé san
pham 1an quy trinh san xuat, nham thich ng véi nhu cau thi trudong, didu kién sdn xuat cling
nhu van chuyén hang hoa. Giai doan tir nam 2010 dén 2024, nganh bia ghi nhan mét sé xu
huwdng chuyén dich néi bat nhu sau:

e Chuyén dich tlr bia chai, bia hoi, bia twoi sang bia lon: Tr ndm 2010 dén 2012, bia
déng chai thay tinh van 1a san pham chd lyc cla nganh, chiém hon 50% san luwgng tiéu
thu. Tuy nhién, dén giai doan 2019-2022, bia lon da dan chiém wu thé va tré thanh
dong san pham chd dao, chiém t&i 72% tong san lugng nam 2022. Bang 2.13 cho thay
xu huwdng giam dan san lugng bia chai, bia hoi va bia tuoi, dong thoi phan anh sy tang
trudng déu dan cda bia lon qua cdc nam.

e S ra doi clia bia hoi déng lon: Trong bdi canh dich bénh Covid-19 ndm 2021, nham
dap &ng nhu ciu thudng thirc bia hoi tai nha, Habeco d3 gidi thiéu san pham bia hoi
Ha Néi déng lon — ddnh dau budc di méi trong viéc d6i mdi san pham va mé hinh tiéu
dung.

e Xuat hién bia khéng cén: Dudi tac déng clia Nghi dinh 100/2019/ND-CP, trong dé quy
dinh x& phat nghiém ngat déi v&i ngudi didu khién phuwong tién cé néng d6 cdn vuot
quéd 0, cac san pham bia khong cén d3 dwoc mét s6 doanh nghiép trong nwédc nghién
clru va dua vao san xuat nham dap rng nhu cau tiéu dung an toan va hop phap.

e Chuyén tir tw san xuat hoi sang md hinh mua ho'i ngoai: Thay vi ty dau tu va van hanh
hé thdng 16 hoi, nhiéu nha may bia hién nay Iwa chon mua hoi theo mé hinh ESCO
(Energy Service Company). Theo d6, viéc dau tw va van hanh do mot don vi chuyén
nghiép dam nhiém, nha may chi can thanh toan theo lwvgng hoi tiéu thu thyc té, duoc
do lwdng bang déng ho hoi.

e Xu huéng xay dwng nha may céng suat I&n: V&i sy phat trién manh mé cda hé théng
logistics, cdc doanh nghiép dang c6 xu hudng tap trung dau tw xdy dung nha may quy
mo l1dn. M6 hinh nay cho phép tdi wu chi phi san xuat, thay vi phan tan nhiéu nha may
nho |é & cac khu vue tiéu thu.

2.2.2.  Cdng nghé va thiét bj hiéu qua ning lrgng trong san xuat bia

Cdng nghé, thiét bi méi trong qua trinh san xuat bia

Trong nhitng nam gan day, cadc nha may bia d3 tich cwc dp dung nhiéu cong nghé va thiét bj
hién dai nham nang cao hiéu qua san xuat, tiét kiém nang lwong va t6i wu hda quy trinh. Mt
s6 cai tién tiéu biéu bao gom:

e Tan dung nhiét thai dé Iam lanh: M6t s6 nha may d3 13p dit hé théng lanh hap thy
(absorption chiller), st dung nhiét tir khoi thai cda 16 hoi dé sdn xuat nudc lanh phuc
vu cho qua trinh 1én men gidp tiét kiém dién nang.

e S dung chling ndm men m@i: Cac ching men thé hé mai dugc nghién clu va ing
dung nham rat ngan thoi gian 1én men ma vin ddm bao chat lvgng hwong vi cla bia
thanh pham.

e Ap dung cong nghé 1én men lién tuc: Thiét bi Ién men lién tuc duoc si dung trong giai
doan 1én men chinh dé sdn xuat bia non, gilp rut ngan dang ké thoi gian 1én men so
v3i phuong phédp truyén thong.
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e Thay thé qua trinh thanh trung nhiét bang cong nghé loc: M6t s6 co s& san xuat d3
chuyén sang st dung cong nghé loc hién dai nham loai bo vi sinh vat, thay cho phuong

phép thanh trung nhiét — gitp bao toan huong vi ty nhién va tiét kiém nang lvong.

Xu hwéng hiéu qua nang lvong

e N3uvalén men bia & ndng dd dudng cao dé san xuat bia c6 néng d6 codn cao;

e Giam ty |é bay hoi trong néi nau hoa;

e Thu hoi triét d& cdc ngudn nhiét thira va tai s dung trong san xuét;

e Gidm lugng nuwdc sir dung, tudn hoan va tai sir dung nudc trong qua trinh sdn xuat

e S dung dong co hiéu suat cao;

Lap bién tan kiém soat tdc do va tiéu thu dién cla dong co.

2.2.3. Thuc hanh tot trong cdi thién hiéu qua ning luvong

Céc thwec hanh tét trong nganh bia

Nha san xuat

Noi dung

New Belgium
Brewery
(Colorado - My)

Thiét bi ngwng tu hoi bdc chia néi ndu hoa bia

Nhiét lvgng du thira thu duoc tir hoi bdc trong qua trinh dun séi dich
nha vdi hoa bia cé thé duoc sir dung véi nhiéu muc dich. Tai Nha mdy bia
New Belgium & Fort Collins, Colorado, nhiét lvgng thu héi nay dung san
xuat nwdc néng phuc vy cac cdng doan nau malt va vé sinh. Thiét bj
nguwng tu hoi bdc cé thé thu hoi tdi 60% ning luvgng can thiét dé dun soi
néi ndu hoa bia. Th&i gian hoan vén cha thiét bi la 3 nam.

Asahi Breweries
(Nhat Ban)

Hé théng lanh str dung bién tan

Trong qua trinh san xuat bia, viéc duy tri nhiét d6 dich nha thap trong
qua trinh I1&n men 13 yéu cau bat budc. Hoat ddng nay tiéu tén luvgng dién
nang |&n dé chay hé théng lanh. Nha may bia Asahi Breweries d3 |3p dat
bién tan cho dong co mdy nén trong hé théng lanh gitp diéu chinh téc
dd déng co, cong suat lanh phu hop vdi nhu cau thuc té. Hoat ddng nay
gitup nha may tiét kiém 15-20% nang luvgng dién cho hé théng lanh.

Sabeco - Ha NOi

St dung khi sinh hoc (biogas) tir khu vre x&r ly nwérc thai cho 16 hoi
Trwdc day, cong ty si dung khi sinh hoc tir hé thdng x{r ly nudc thai dé
dun ndu & cang tin. Lugng khi sinh hoc phat sinh khoang 350 m3/ngay.
Cong ty da I3p dat hé thong 16 hoi d6t gas cong suat 350 kg hoi/ngay vdi
ap suat lam viéc khodng 5 - 6 bar, hoi nay hoa vao hé théng cap nhiét cha
nha mdy. V&i gidi phap nay, cong ty vira gidi quyét dwoc van dé cap nhiét
cho nha mdy, vira tranh 6 nhiém moi trudng do phat thai khi nha kinh
metan. Gidi phdp nay cé chi phi dau tu kha I&n, khoang 1,8 ti VNP nhung
hiéu qua lai mang lai cling rat twong xirng, ¢ thé thu hoi vén trong vong
38 thang do md&i ndm tiét kiem duoc 646 trieu VND/nam.

Habeco - Hai
Duong

Tang hiéu qua 10 hoi bang cach cai tao quy trinh xa day dé kiém soat
nhién liéu dau vao. Giai phap nay thay ddi cac thirc vadn hanh va kiém
soat, khong mat chi phi dau tw nhuwng tiét kiém nhién liéu than téi 100
tan/ndm. Tlrc gidm chi phi twong duong 411 triéu ddng/nam.
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Nha san xudt | Ndi dung

Cai tao twdng 16 dé ting hiéu qua trao ddi nhiét cia 10 hoi kéo dai
duwdrng khoi. Gidi phap gilp tiét gidm nhién liéu than 59 tan/nam, twong
duong 242 triéu déng/ndm. Chi phi dau tw cho gidi phap la 380 triéu
dong, thoi gian hoan vén 1a 19 thang.

Qua qud trinh cai tao kj thuat va do dac, két qua cho thay hiéu suat hoat
doéng 16 hoi d3 tang 1én dang ké, tir 62,7% dén 76,2%. Doanh nghiép chi
phai dau tu 380 triéu déng chi phi cdi tao, hiéu qua dem lai tir cic gidi
phép |a 653 triéu déng/nam.

Chi sd danh gia hiéu qua str dung nang lwgng trong san xuat bia Viét Nam

Hiéu qua st dung nang lugng trong nganh bia duoc danh gid dwa trén murc tiéu thy nang
lvgng cho mbi don vi sdn phadm. Tuy nhién, do mbi loai bia cé quy trinh sdn xuat va muc tiéu
hao nidng lwvong khac nhau, trong khi co cdu san pham & tirng nha may ciing khdng déng nhat,
nén viéc so sanh truc tiép s& thiéu chinh xac. D& khac phuc diéu nay, B6 Cong Thuong da ban
hanh phuong phép tinh mic sir dung nang lvong chuln trong Théng tw 19/2016/TT-BCT va
cap nhat trong Théng tw 28/2024/TT-BCT. Theo d6, san lwgng cac loai bia (bia lon, bia hoi...)
dugc quy d6i vé san pham bia chai thay tinh, thdng qua hé s& chuyén ddi dién nang va nhiét
nang.

Hinh 2.14 thé hién murc s&r dung ndng lwvong (SEC) cha cdc nha mdy bia tai Viét Nam, dwoc tinh
theo phuwong phéap quy dinh trong Thong tuw 28/2024/TT-BCT.
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2000 ®
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e Dinh mrc >200 triéu lit e Dinh mirc > 100 dén < 200 triéu lit
e Dinh mirc > 50 dén < 100 triéu lit e====pinh mirc > 25 dén < 50 triéu lit
e Dinh mrc > 5 dén < 25 triéu lit ® SEC nhdédm >200 triéu lit
SEC nhém > 100 dén < 200 triéu lit SEC nhédm > 50 dén < 100 triéu lit
SEC nhém > 25 dén < 50 triéu lit @® SEC nhém > 5 dén < 25 triéu lit
(Ngudn: Dy dn ra sodt dinh mire nganh bia va dé uéng khéng con,
B6 Cong Thuwong, 2022)
Hinh 2.14. Mirc sir dung ning lwgng ndm 2022 ctia cac do'n vi san xuat bia Viét Nam theo
nhém quy mo
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3. CHUONG 3. HOAT PONG SU DUNG NANG LUONG TRONG SAN XUAT BIA
3.1. Dong nangluong

Yéu ciu nang lwgng trong san xuat bia

Nang lwong |a yéu t6 khong thé thi€u trong qua trinh san xuat bia. Mbi cong doan san xuat bia
yéu cdu mot hodc nhiéu loai ndng lvgng phu hop vdi cac thiét bj sir dung. Ba loai nang lvong
str dung trong sdn xut bia la dién ndng, nhiét ndng va nhiét lanh.

e Dién ndng duwoc cdc nha mdy sdn xuat bia mua tir TAp doan Pién luc Viét Nam va lwong
dién mat troi tu san xuat. Trong cac cong doan san xuat bia, phan I&n nang lugng dién
duoc sir dung chay déng co dién cta cac hé théng khudy, bom, quat, may nén, may
lanh, bang tai, ... Mot phan rat nho dién nang sir dung cho cac hé théng chiéu séng,
thiét bj dién.

e Nhiét néng 1a hoi nudc bao hoda dugc san xuat bdi 16 hoi do nha may tu van hanh hodc
mua tir mét don vi khac théng qua md hinh ESCO. Nhién liéu sdn xuat hoi thuong 13
nhién liéu héa thach (than, dau DO, dau FO, khi NG) va nhién liéu sinh khéi. Hoi nuéc
b3o hoa st dung dun ndéng dich nha hodc dun nudc ndng phuc vu cac qua trinh pha
tron, rira b3, thanh trung, vé sinh thiét bi.

e Nhiét lanh dwoc san xuat bang hé théng lanh st dung nang lwong dién. Nudc va glycol
duoc st dung lam mdi chat lanh truyén nhiét t&i cdc qua trinh lam mat, 1am lanh, kho
lanh.

Dong nang lwong trong trong san xuat bia

| KHU VIFC Hé théng vé

| oeanrt P
m_" SAN XUAT sml:l(l;il;etb!

Loc, thu héi Lec dich malt eieulznlh
2 riva ha nhanh dich
bui va rira ba .

Hinh 3.1. Dong nidng lrong qua trinh san xuat bia

Dong ndng lugng trong qua trinh san xuat bia dwoc thé hién trong hinh 3.1. Dién nang duoc
str dung & toan bd céc cdng doan san xuat va hé thdng phu tro. Nhiét ndng s&r dung & nha nau,
cac cong doan rlra chai, thanh trung, vé sinh thiét bi, tach con (véi bia khéng con). Nhiét lanh
duwoc sir dung & cong doan lén men va kho lanh.
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3.2. Cdng doan chuan bi nguyén liéu

Pau vao

Malt va gao Paura Bot malt, bét gao

Qua trinh

Nhap liéu: Nguyén liéu malt va gao dugc sang loai bo dj vat, tach kim loai
va van chuyén vao céc silo malt, silo gao.

Quy trinh nghién: Malt va gao & silo dugc van chuyén téi can dinh lwong va
dua vao cac may nghién. Cac cong nghé nghién phé bién hién nay la nghién
kho, nghién 4m va nghién wdt. Cac nha sdn xuat bia Viét Nam hién chd yéu
s&r dung cdng nghé nghién khd va nghién 4m. Déi véi malt, may nghién truc
duoc st dung phé bién véi wu diém gilt lai dwgc hinh dang vé trau giip hd
tro qua trinh loc. DG&i vdi gao, may nghién blda dugc stv dung véi yéu cau
nghién min gitip giam thoi gian hé hda bot gao.

Loc bui va thu héi: Cac hoat ddng nghién, sang, van chuyén malt va gao gay
phat sinh bui. Viéc thu héi lwgng bui nay gitp giam phat thai ra méi trwong
va viéc that thoat nguyén liéu. Hoat déng nay thuong dugc st dung hé
thong loc bui tay do.

Dwd¢i day la quy trinh cap liéu:

(Nudc naubia )

|

Thing chira I\[a'\'vnghlén
Silo chura Malt ——  (cén dinh luong) Maltwgt [ (Noiduomghoa)

(Bom)

v

May Silo chira

Silo chita Gao —“ nghién (cén dinh luong) >
Gao kho

(Noi ho hoa)

L 4

Nang luvong

Dién ndng duoc st dung chay déng co clia cdc may nghién, sang, quat hut,
bang tai, vit tai.

Thiét bi

Silo chtra malt, gao

May sang malt, may sang gao
Can dinh lvgng

May nghién malt (nghién truc)
May nghién gao (nghién bua)
Hé théng loc bui va thu hoi

Tiém nang
tiét kiém
nang lwong

Cac cong nghé nghién 4m, nghién wdt malt tiéu thu nhiéu ndng lwvong hon
cong nghé nghién khoé do cé thém cac cong doan phun 4m, ngdm nudc malt
trude khi nghién. Qua trinh nay tiéu ton dién va nwdc ndng mac du cé gidm
mot phan nhd lwong dién tiéu thu & thiét bi loc bui. Tuy nhién, tiém nang
tiét kiém nang lvong cla cdc cong nghé nay duoc thé hién & cong doan
dudng héa va loc ba malt. Viéc tdng 4m clha malt giup gitt nguyén duwoc vo
trau giup tang hiéu qud cta céng doan loc dich malt, kich hoat sém enzyme
gitp tang hiéu suat va gidm thoi gian dudng hda. Lwong dudng chiét xuat
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tlr nguyén liéu I&n hon va giam thoi gian cong doan dwong hda, loc dich
malt giup tang hiéu suat st dung ndng lvong.

D3&i v&i nguyén liéu gao, cdng nghé nghién 4m, nghién wdt khéng duoc ap
dung do khéng cé su chénh léch véi cdng nghé nghién khé.

3.3. Cdngdoan hd héa

Pau vao Bot gao, nwdc ndng Paura Dich chdo

Qua trinh Muc dich cla cdng doan la chuyén tinh bét trong gao (chd yéu 1a amylose
va amylopectin) tir dang tinh thé sang dang hoa tan. Hon hop bot gao va
nwdc duwoc khudy tron va nang dan nhiét d6 tdi 70-75°C trong ndi ndu gao
gitup dam bdo cac thanh phan trong gao dugc hda tan. Qua trinh thady phan
dién ra nh& enzyme Termamyl dugc bd sung va enzyme Amylase trong malt
|6t dwoc bb sung vao hon hop. Thei gian clia toan bo qud trinh ho hda théng
thuong tlr 30-60 phut.
Sau qué trinh hé hda, dich chdo duwoc trao ddi nhiét Iam ngudi xuéng 62-
65°C dé bom sang n6i ndu malt cho céng doan dudng hoa.
Trong mot s& nha may, viéc tron bot gao va nudc dugce thuce hién trong thiét
bi riéng trudc khi bom vao néi ndu gao giup tranh qua trinh oxy hda giam
chat lwgng bia. M6t sé nha may thuc hién hoat dong nay & ndi niu gao.

Nang lwong | Dién nang chay déng co canh khudy, bom dich, ...
Nhiét néng s dung la hoi nuéc bio hoa gia nhiét cho do hoi cliia ndi ndu
gao, nudc néng dung pha trén.

Thiét bi Thiét bi trén dich
N6i ndu gao
Thiét bj trao d6i nhiét

Tiém ning Nhiét d6 ho hda va thoi gian ho héa la hai gia tri anh hudng tdi mirc tiéu thy

tiét kiém nang lwong cta cong doan nay. Viéc bd sung enzyme Termamyl d3 gitip giam

nang lwgng | nhiét dé va thoi gian hd hoda so vdi cong nghé truyén théng.
Hién nay, Jet cooker 1a moét thiét bi véi nguyén ly hoat déng tuong tu
injector dang dwoc nghién ctu va dp dung ho hda lién tuc gitp gidm thoi
gian hoé hda, giam nang lugng tiéu thu.

3.4. Congdoan duwong hoa

Piau vao B6t malt, dich chdo, nuéc | Paura Dich dwong chira bd héem
néng

Qua trinh Muc dich cta cong doan 13 thiy phan thanh phan tinh bdt c6 trong malt,

gao thanh céc loai dudng phuc vu cho qua trinh Ién men. Ky thuat duwong
héa phé bién hién nay & cdc nha san xuat bia Viét Nam |a dwdng hda hai giai
doan. Giai doan thly phan protein bat dau bang viéc tron malt véi nuwéc &
35-45°C, nang nhiét do Ién 50-55°C va duy tri trong 20-30 phut. Giai doan
thay phan tinh bot dién ra ti€p bang viéc nang nhiét do 1én 63-68°C, bd sung

h6 gao va duy tri nhiét dd nay trong 60 phut. Két thic qud trinh dudng hoa,
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nhiét dé dugc nang |én 78°C dé bat hoat cac enzyme gilp dirng qué trinh
thay phan.

Nang lwong | Pién nang chay déng co canh khudy, bom dich, ...
Nhiét néng s& dung la hoi nuéc b3o hoa gia nhiét cho do hoi clia ndi ndu
malt, nuwdc ndng dung pha tron.

Thiét bj N6i ndu malt

Tiém ning Viéc t6i wu hda qua trinh dwdng hda phu hop véi chat lvgng nguyén liéu

tiét kiém malt, gao dau vao, bé sung enzyme vao hdn hop dich gitp bd qua cac cong

nang lwgng | doan U kich thich enzyme khéng can thiét va lam giam thoi gian duwdng hda,
giam lugng nudc ndng va hoi st dung. Tlr d6 gilp giam lwgng nang lvgng
str dung truc tiép tai cong doan.

3.5. Congdoan loc va rira ba hém

Pau vao Dich dudng chira bd hem Paura Dich dudng sau loc

Qua trinh Muc tiéu cta cdng doan la thu hoi tdi da dich duwdng. Ba hém duoc loc ra
khdi dich nha bang cac thiét bj loc. Sau loc, bd hém duwoc rira bang nwdc
néng dé thu hoi lvgng dich duong.

Nang lwgng | Dién nang chay dong co bom
Nhiét ndng st dung la nuwdc néng cho hoat dong rira b3

Thiét bj Thung loc/May loc khung ban/Mash Filter

Tiém ndng | Lwong dich dudng thu dwoc cao sé gitp lwong bia san xuat duoc cao, lam

tiét kiém | tang hiéu suat s&r dung nang luvgng. Lwong nhiét that thoat cta dich duong

nang lwong | ty & thudn vdi thoi gian loc. Trong 3 loai thiét bj loc phd bién hién nay trong
nganh bia, thiét bi loc Mash Filter dang c6 wu thé hon c3 vé hiéu qua chiét
xuat duwong va thoi gian loc.

3.6. Céng doan niu hoa bia
Pau vao Dich dudng Paura Dich nha sau khi ndu vdi hoa
bia

Qua trinh Dich dwdng sau loc dugc dua vao ndi ndu hoa, bé sung thém hoa bia, cao
hoa va dun s6i & 100°C trong 60-90 phut. Muc dich cGia cong doan la trich ly
chat dang, tinh dau thom polyphenol, cac hop chat chira nito va cac thanh
phan khac trong hoa bia vao dich dwdng, c6 dac va khir trung dich duong.
Ngoai ra, cong doan nay giup lam gidm cdc hop chat dimethyl sulfide gay
mui khdng mong muén théng qua qua trinh béc hoi.
Lugng hoi béc 1én trong qua trinh dun s6i dich dudng dugc thu hoi dé san
xuat nudc néng.

Ning lwong | Dién nang chay dong co bom, cdnh khay
Nhiét nédng st dung |a hoi nuwdc bio hoda dé dun ndi ndu hoa

Thiét bj N6i ndu hoa

Thiét bj trao ddi nhiét san xuat nwdc néng
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Tiém ndng | Cong doan nau hoa bia chiém t&i 30-40% lwgng nhiét tiéu thu cda qua trinh

tiét kiém | san xuat. Ngoai viéc mot lwvgng nhé nhiét that thoat qua trao d6i nhiét véi

nang lwong | moi trudng, phan I&n lvong nhiét that thodt qua qua trinh chuyén pha tir
I6ng sang khi cha hoi bdc trong ndi ndu hoa. Do d6, van dé giam luong hoi
béc 13 wu tién hang dau dé tiét kiém ndng lvong trong cong doan.
Gidm thoi gian nau hoa bia la mot xu huwdng tiét kiém nang lwong & céng
doan nay. Viéc si dung cao hoa bia b6 sung gitp lam giam thdi gian nau
hoa.
Gidi phdp dun & dp suat chan khdng cling 1a mét xu hudng gidp gidm lugng
nhiét that thoat nho duy tri nhiét dé cda néi ndu hoa & murc thap.

3.7. Congdoan lang néng

Pau vao Dich nha sau khi ndu vd&i hoa | Paura Dich nha sau khi lang
bia

Qua trinh Lang néng dich nha dé loai bd hoa bia va cac chat keo tu hinh thanh trong
qua trinh nau

Ning lwong | Dién nang chay dong co bom, cdnh khay

Thiét bj Thiét bj lang xody

Tiém ndng | Nang luong tiéu hao cua qua trinh la dién ndng chay dong co bom, nang

tiét kiém | lvgng that thodt 13 nhiét ndng ton that ra moi trudng. DEé tiét kiém ning

nang lwong | lvgng & cong doan nay, viéc st dung dong co hiéu suit cao cho bom va céch
nhiét cho thiét bj duoc dp dung.

3.8. Cong doan lam lanh dich nha

Pau vao Dich nha néng sau lang Paura Dich nha da lam lanh

Qua trinh Lam lanh nhanh dich nha tir 95°C xudng nhiét d6 8-12°C phu hop cho qua
trinh 1én men. Qua trinh lam lanh dugc thyc hién theo hai giai doan. Giai
doan dAau tién 1am lanh dich nha tir 95°C xuéng 25-30°C bang nuéc & nhiét
dd thong thuong. Nuwdc néng sau khi thu hoi & 70-80°C dugce st dung cho
cac cdng doan khdac trong nha ndu. Giai doan 2 1am lanh dich nha tir 25-30°C
xudng 8-12°C bang mdi chat lanh 13 nwéc lanh hodc glycol lanh.
Viéc 1am lanh nhanh dich nha gitp ngén sy nhiém khuan, gidm s hinh thanh
Dimethyl Sulfide gay mui

Nang lwong | Dién nang chay dong co cia bom
Nhiét lanh st dung la nwédc lanh 3°C hodc glycol lanh tir hé théng lanh

Thiét bj Thiét bj trao d6i nhiét dang tdm/ dang 6ng

Tiem nang | S& dung céc dong co hiéu suat cao, |3p ddt bién tan cho bom gilp chiéu

tiét kiém | chinh lwu lwgng céc chat 16ng trong thiét bi trao ddi nhiét, giam dién ndng

nang lwgng | tiéu thu.
Giam thoi gian trao d6i nhiét bang cac thiét bj trao d6i nhiét cé dién tich
trao d&i nhiét I&n gilp han ché sy that thoat nhiét ra ngoai méi trudng, thu
héi dwoc tdi da lvgng nhiét trong dich nha.
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3.9.

Cong doan lén men

Pau vao

Dich nha d3 lam lanh Paura Bia chua loc

Qua trinh

Dich nha sau khi lam lanh dwoc b6 sung oxy 6-8 mg/| phuc vu qud trinh Ién
men. Men dugc cdy trong bén cdy men va dwoc trén vao dich nha. Qua trinh
lén men dién ra trong cac tank cé bao 6n. Qua trinh I&n men gdm hai giai
doan la I&n men chinh va |&n men phu duoc thyc hién trong cung mot thiét
bi. Qua trinh 1én men duoc kiém soat bang cac hé théng do luong, diéu
khién nhiét d6 va néng do duong.

Qua trinh [&n men chinh di&n ra qud trinh chuyén héa phan lén dwong trong
dich nha thanh cén Ethanol, CO; va mét sd sdn pham dinh hinh cho huong
vi bia tao thanh bia non. Thoi gian cta Ién men chinh thuwong tir 5 - 7 ngay.
Qua trinh I1&n men phu dién ra ngay sau [&n men chinh, lwvgng dwong con lai
trong dich duwoc chuyén hda vdi téc dd cham. Qua trinh nay gitp 6n dinh
thanh phan clha bia (tao huong vi, tao bot, gitt bot, khir cdc thanh phan
khéng mong mudn nhu diacetyl, andehyd, riqu béc cao). Thoi gian [1én men
phu thudng tlr 14-21 ngay hodc hon tuy thubc vao tirng loai bia.

CO> phat sinh trong qua trinh 1én men dwoc thu hoi dé nap lai vao bia trong
qua trinh bao hoa COa.

Nang lvong

Dién nang chay dong co bom

Nhiét lanh st dung la mdi chat lanh glycol

Thiét bj

Hé théng suc oxy/Thung suc oxy
BAn cdy men
Tank Ién men

Tiém
tiét
nang lvong

nang
kiém

Duy tri nhiét dé cta tank 1én men tiéu hao nhiéu nang luvgng dién cla hé
théng lanh. Do d6, giam thoi gian 1én men hodc tdng nhiét do 1én men déu
giup gidm nhu cdu luvgng nhiét lanh st dung. Hién nay, mét s6 phuong phap
hodc loai men mdi gitp giam thoi gian 1én men d3 duoc nghién ctru va ap
dung trong san xuat bia.

Trong cac giai doan lén men, mét lwong nang luvong 16n dwoc st dung dé
san xuat nwdc lanh hodc glycol dé lam mat dung dich dén nhiét d6 1én men
can thiét trong mot thai gian nhat dinh tly thudc vao yéu cau cda quy trinh.
Phuong phap t6i wu hda cho qua trinh lam mat cé thé gitp giam murc tiéu
thu dién cho quy trinh.

3.10. Céng doan thu héi CO,

Pau vao CO; tlr Ién men bia Paura CO2 nap cho bia thanh pham

Qua trinh CO; thu héi tlr cdng doan 1én men bia dwgc thu hoi, trai qua cac céng doan
rira, nén hoa 16dng va luwu trit trong céc bdn chira. Lwong CO, nay duoc sl
dung cho cdng doan b3o hoa CO; cho bia thanh pham.

Nang lwgng | Dién nang chay dong co may nén, bom, quat

Thiét bj Thép rira CO,
May nén
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Thap giai nhiét

Tiem nang | S dung dong co hiéu suat cao cho cac hé théng mday nén, bom, quat. Lip

tiét kiém | dat bién tan cho cdc déng co. Thu hdi nhiét nang tir qua trinh nén khi CO>

nang lwong | dé san xuat nudc ndng va nhiét lanh tir qua trinh bay hoi CO; trudc khi bdo
hoa cho bia thanh pham.

3.11. Cong doan loc trong, pha bia va bao hoa CO;

Pau vao Bia chua loc Paura Bia thanh pham

Qua trinh Bia trai qua qua trinh loc giup tach ndm men, cac chat két tla, chat ran lo
Iirng dé tao d6 trong cho bia. Qua trinh nay cé thé tién hanh & hai thiét bi
loc thé va loc tinh riéng biét hodc mét thiét bi duy nhat. Thong thudng, bot
tro loc duoc str dung gilp tdng téc qua trinh loc.
Bia duwgc pha téi ndng d6 yéu cau bang nudc khir khi oxy gitip han ché sy
oxy hoa lam gidm chat lwgng cla bia. Hé thong san xuat nudc khir khi oxy
duwoc sir dung. Viéc bdo hoa CO, dwgc thue hién ngay trong cong doan nay
dé tao ra bia thanh pham.
Toan bd qua trinh loc, pha bia va bdo hoa CO; duoc thuc hién & nhiét d6
thap 0 - 4°C giup gir CO, trong bia va han ché sy phat trién cla vi sinh vat.

Nang lwgng | Dién nang chay dong co bom, canh khudy, may nén
Nhiét lanh s dung la glycol lanh t&i tir hé théng lanh gitp duy tri nhiét d6
thap trong toan b qua trinh.

Thiét bi Thiét bi loc bia
Hé théng san xuat nuwdc khir Oxy
BAn pha bia va bdo hoa CO;

Tiém nang | S dung ddng co hiéu suat cao cho cic hé théng mdy nén, bom, canh khuay,

tiét kiém | thiét bj loc. Lip d&t bién tan cho cac dong co.

ning lwong | Gidm thoi gian loc gitp tranh that thoat nhiét lanh bang cac hé théng loc

hiéu suat cao.

3.12. Céng doan tach cén

Pau vao

Bia chua tach cbn Paura Bia khdng con thanh phadm

Qua trinh

Qua trinh tach cdn Ethanol ra khoi san pham bia dwoc thyc hién theo nhiéu
phuong phap khac nhau:

Chung cat bia & ap suat chan khdng giup dam bao huwong vi bia khéng bi
thay d6i b&i nhiét d6. Nguyén ly cia phuong phap la nhiét d6 séi khac nhau
gitta nudc va ethanol. Phuong phap nay st dung nhiét ndng tir 16 hoi phuc
vu qud trinh chung cat va dién cho hé théng bom, quat, may nén chan
khong.

Mang loc thdm thau ngugc cho nuwdc va ethanol di qua, gilt lai cdc hgp chat
hwong vi cha bia. Cho nuwdc di nguoc lai mang loc hoa trén véi cadc hop chat
huwong vi dé tao ra bia khéng con. Phwong phéap chd yéu st dung dién nang
chay hé théng bom.
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Lén men gidi han gilp san xuat bia c6 ndng dd con thap bang cac loai ndm
men ddc biét it sinh cdn hodc nglrng qué trinh 1én men sém.

Nang lwong

Dién nang chay cac hé théng bom, méy nén, quat

Nhiét néng st dung |a hoi nuéc bdo hoa cho qua trinh chung cat

Thiét bj

Thiét bi chung cat tach con/Thiét bi loc mang

Tiém
tiét
nang lvong

nang
kiém

Xu huéng sir dung phuong phép 1én men gidi han dé han ché hinh thanh
ethanol. Tlr d6, bd qua cdng doan tach con va khdng tiéu hao ndng lugng
cho qua trinh nay.

3.13. Codng doan chiét rét bia

Pau vao

Bia thanh pham Paura Bia dong trong chai thuy tinh,

lon, keg, chai nhua

Qua trinh

Cong doan rira va chiét rét bia vao chai thuy tinh: Chai thdy tinh sau khi
thu h6i dwoc dwa vao hé thong rira tu déng, trdi qua cac giai doan: x{ ly so
bo bang nuéc ap luc, ngdm trong dung dich kiem néng (70-80°C) dé khir
trung, rira trung hoa axit va trang lai bang nwdc tinh khiét. Sau khi kiém tra,
chai sach duwgc duwa vao day chuyén chiét rét, noi bia dugc bom vao chai
trong moi trwdng CO, dé tranh oxy hda. Cudi cling, chai dwoc déng ndp va
van chuyén sang ham thanh trung.

Cong doan rira va chiét rét bia vao lon: Lon nhdm truéce tién dwoc phun khi
nén ap luc cao dé loai bd bui ban, sau d6 trai qua qua trinh rira bang dung
dich kitm nhe va trang sach véi nwdc. Cong doan chiét rét dién ra trong moi
trudng khi CO, dé dam b3o dé tuoi ngon cla bia. Hé théng chiét rét chinh
xac diéu chinh luvgng bia va 4p suat, giup lon bia dat tiéu chuan chat luvong.
Cudi cung, lon dugc ghép kin va van chuyén sang ham thanh trung.

Cong doan rira va chiét rét bia vao keg: bat dau bang viéc théi sach b3 bia
con sét lai bang khi nén, sau d6 rira nguoc bang dung dich kiém néng (75-
80°C) dé kh(r trung, trang axit va stc rlra véi nwdc vé trung. Qud trinh chiét
rét dién ra trong diéu kién kin khi, st dung hé théng bom ap lyc CO, dé day
bia vao keg ma khéng ti€p xuc vai khéng khi.

Cong doan rira va chiét rét bia vao chai nhwa PET: Chai PET dugc lam sach
bang khi ion hda hodc chum tia laser dé loai bd bui ban ma khéng can nuéc.
Qua trinh chiét rét sir dung hé thong phun ap luc trong budng kin chira CO,,
dam bao han ché t8i da oxy hda. Chai dwgc déng nap ty dong ngay sau khi
rét, kém theo kiém tra ro ri bang cdm bién.

Nang lwong

Dién nang chay dong co bom, bang truyén, mdy thanh trung chai bang tia
uv,...

Nhiét ndng la hoi nudc bio hoa phuc vu qua trinh sdn xuat nwdc néng, dung
dich xdt néng phuc vy qua trinh rira.

Thiét bj

Hé théng rira chai thay tinh, lon, keg, chai nhua PET
Hé théng chiét rot
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Tiém ndng
tiét kiém
nang lvgng

Toi wu héa hé théng rira:

- St dung luvgng nudc, dung dich kiém, dung dich axit phu hop

- Cai dat thoi gian cha cac cong doan rira phu hop

- S dung khi nén véi dp suat phu hop
T8i wu héa hé thdng chiét: han ché lvgng bia hao phi trong qua trinh chiét.
Ap dung cac cong nghé rira méi:

- Céng nghé ECA (Electro-Chemical Activation) thay thé& dung dich

kiem néng, dung dich axit trong qua trinh rira;

- Cbng nghé rlra siéu am giup giam thoi gian va lwgng nudc st dung.

3.14. Coéng doan thanh trung bia chai thay tinh, bia lon

Pau vao

Bia chai thay tinh, bia lon d3
thanh trung

Bia chai thdy tinh, bia lon sau | Pau ra

chiét rét

Qua trinh

Coéng doan thanh trung gitp bat hoat ndm men, vi sinh vat con sot lai trong
bia sau loc, tang thoi han sir dung cla bia. Qua trinh nay duoc thuc hién sau
khi chiét. Thoi gian thanh trung bia lon ngan hon thoi gian thanh trung bia
chai thay tinh vi kha ndng dan nhiét lon nhédm cao hon chai thay tinh.
Thanh trung dudng ham: Chai va lon di vao hdm thanh trung trén bidng
chuyén. Qua trinh thanh trung dwoc thyc hién bang nwdc ndng tudi truc
ti€p Ién chai, lon gitp gia nhiét cho bia. Hdm thanh trung duoc chia thanh
nhiéu khoang véinhiét do khac nhau (khoang nang nhiét so bd 45°C, khoang
thanh trung 60°C, khoang lam ngudi 45°C, khoang lam mat 35°C va khoang
lam lanh 25°C). Nuéc ndng dugc tuan hoan tir khoang cé nhiét d6 cao xudng
khoang cé nhiét do thap gitp giam lvgng nwdc va nhiét ndng sir dung.

Nang lwong

Dién ndng chay déng co bom, bang truyén

Nhiét néng la hoi nudc bdo hoa dé san xuat nuwdc nodng phuc vu qua trinh
thanh trung

Thiét bi

Ham thanh trung tunnel

Tiém
tiét
nang lvong

nang
kiém

Thay thé& nguén nhiét: S dung bom nhiét san xuat nudc ndng thay thé hoat
ddng san xuat nuwdc ndng tir hoi nwdce. Tuy nhién, bom nhiét s yéu cau dién
nang chay déng co may nén, bom. Do d6, can ¢d sy so sanh truwdce khi thuc
hién giai phdp nay. Viéc san xuat nudc lanh tir bom nhiét cé thé thay thé
mot phan nuéc lanh cia nha may bia.

Thu héi nhiét: Nudc 1am mat cda hdm thanh trung chira moét lugng nhiét.
Lugng nwdc nay cé thé dwoc thu hoi va sir dung.

3.15. Cong doan thanh trung bia ho'i

Pau vao Bia sau bdo hoa CO> Paura Bia da thanh trung phuc vu
chiét rot
Qua trinh Thanh trung nhanh 1a mot phuwong phap x& ly nhiét phd bién trong nganh

d6 udng nham kéo dai thoi han sir dung va dam bao an toan vé sinh thyc

pham. Thay vi lam néng ca chai/lon bia d3 déng gdi, bia dwoc thanh trung
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nhanh bang cach di qua mdt hé théng trao d6i nhiét khung ban. Bia s& duoc
gia nhiét nhanh chéng Ién nhiét d6 cao (72-74°C) trong mot khoang thoi
gian rat ngan (thuwong chi 7 gidy), sau dé 1am lanh lai ngay vé 0-4°C. Qua
trinh gia nhiét va lam lanh d6t ngot giup tiéu diét cac vi sinh vat gay hai (nhu
nam men, vi khuan) cé thé& lam héng bia ma van gitt dwoc hwong vi tuoi

ngon.
Nang lwgng | Dién nang chay dong co bom
Nhiét ndng |1a hoi nudc bio hoa dung cho sdn xuat nudc ndng cho qua trinh
trao d6i nhiét
Nhiét lanh 13 mdi chat glycol lanh
Thiét bj Thiét bj trao ddi nhiét khung ban
Tiém  nang | Thu hdi nhiét: Nudc ndng sau qua trinh trao ddi nhiét dugc tuan hoan lai.
tiét kiém
nang lvong

3.16. Cac hé théng phu tro’

3.16.1. HéthéngCIP
Pau vao Nudc, dung dich NaOH, | Daura Nuwdc thai sau vé sinh
dung dich HCI
Qua trinh CIP (Clean-in-Place) l1a mét hé thdng lam sach tu ddng khéng can thao roi
thiét bi, ddng vai tro cwe ky quan trong trong nganh san xuat bia. Céng doan
nay ddm bao vé sinh tuyét déi cho toan bd duwong 6ng, bon chira, may mdc
va cac bé mat ti€p xuc truc ti€p vai bia. Quy trinh CIP thudng bao gém céac
budc tuan tu:
- Trang so bo bang nwdc: Loai bd cac cdn ban tho.
- Rlra bang dung dich kidm néng: Phda v& cac chat hitu co nhu protein,
carbohydrate.
- Trang lai bang nuéc: Rira sach dung dich kiém.
- Rlra bang dung dich axit: Loai bé cdn khoang va trung hoa pH.
- Trang cubi cung bang nwdc: DAm bao khong con ton du hda chat.
- Khir trung (tuy chon): S& dung hda chat hodc hoi nudc néng dé tiéu
diét vi sinh vat.
Cac dung dich kiém, dung dich axit sau rira dwgc thu hdi va tuan hoan gilp
giam lugng nudce thai va lwong hda chat st dung.
CIP gitip tiét kiém thoi gian, nhan céng, giam thiéu rdi ro nhiém khuan va
duy tri chat lwvgng bia 6n dinh, dap (ng cac tiéu chuan vé sinh an toan thuc
pham.
Nang lwgng | Dién ndng chay dong co bom, hé théng diéu khién, ...
Nhiét nong la hoi nwdc bao hoa lam néng nwéc va dung dich xat néng
Thiét bj Hé théng vé sinh thiét bj CIP
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Tiém ndng
tiét kiém
nang lvgng

Toi wu hda qua trinh CIP & thiét bi va dudng dng:

- Giam thoi gian CIP gitp giam thoi gian chay cta dong co bom, lwgng
nuwdc va hda chat s dung. Cé thé sty dung cac qua cau CIP cé kha
nang xoay don truc, da truc.

- S&r dung bom cé ap suat lam viéc phu hop.

Thay thé chat tay rira: Cong nghé ECA (Electro-Chemical Activation) thay
thé dung dich kiém ndng, dung dich axit trong quéd trinh rl&ra. Gidm lugng

nuwdc néng st dung.

3.16.2. X ly nwérc cap

Pau vao

Nudc ngadm, nudc sodng, | Daura Nudc sach st dung trong san

nuwdc thay cuc xuat bia

Qua trinh

Nudc cdp dong vai tro cwc ky quan trong trong sdn xuét bia, chiém tdi
85-95% tdng thanh phan cda san pham. Chat lvgng nudc khéng chi anh
hudng tryc tiép dén huong vi, mau sac, do trong cla bia ma con tac dong
I&n dén hiéu qud cla cdc qud trinh cdng nghé san xuat bia. Hé théng x& ly
nuwdc cap cla cdc nha may bia s& khéng hoan toan gidng nhau tuy thudc vao
ngudn nudc dau vao la nwdc mat, nwdc ngdm, hay nwdce thay cuc. bao gom
cac qua trinh nhu sau:
- XU ly bang héa chat PAC, Chlorine (dp dung véi nudc sdng, nuwdc
ngam)
- Loc cét: loai bd cac hat, bun dat, cat, ri sét va cac tap chat |&n khac
c6 trong nudc.
- Loc than hoat tinh: loai bd cac chat gdy mui, mau, cac hgp chat hiru
co va ddc biét Ia Chlorine/Chloramine du thira trong nudrc.
- Loc Polisher: loai bd cédn lo Iirng sau qua trinh loc cat, loc than hoat
tinh.
- Loc RO: loai bd gan nhu toan bé céc ion khodng va tap chat hoa tan
khac.

Nang lwong

Dién nang cho dong co bom

Thiét bi

Hé thong bé 1ang, bé loc, thiét bi loc RO va cac dong co bom

Tiém
tiét
nang lvong

nang
kiém

Gidm lwong nuédc sir dung trong qua trinh san xuat va hé théng phu tro’:
Tuan hoan, t6i wu hda nuéc st dung & cac cdng doan rira chai, vé sinh thiét
bi CIP, thanh trung. Tudn hoan nudc ngung, han ché xa ddy trong hé thong
16 hoi.

Pong co bom: S dung ddng co hiéu suat cao, |3p dat bién tan.

3.16.3.

L6 hoi va hé théng phan phéi hoi

Pau vao

Nhién liéu héa thach (than, | Paura Hoi nwdc b3o hoa, khoi thai
dau DO, dau FO, khi NG),
nhién liéu sinh khéi, nwdc,

khéng khi

26




Qua trinh

Trong 16 hoi, phan ng chay gitta nhién liéu va oxy trong khong khi sinh
nhiét. Nuwdc di vao trong 16 hoi dwoc gia nhiét téi nhiét do séi va chuyén pha
thanh hoi nudc bio hoa. Hoi nudc duwoc phan phéi téi cac qua trinh san
xuat nhw nha nau bia, hé théng CIP, hé théng rira chai va thanh trung. Ap
suat hoi nudc phé bién & cadc nha may bia |1a 7 bar. Duéi day la so d6 hé
théng 16 hoi véi cac tén that chinh.

1.Tén thit khi thai khé

2 Tén that do khi hydro

1 Tén thif do & Am trong nhién hiéu
4 Tén that do dé am trong khong khi
5 Tén that do khi CO

Hoi nude daura

6T6ﬂ thit qua
be mat

N Vo
o L

Lo ekl TEogm

'.._-'_ ’

X3 ddy (ndi hot)

7.Tén that tro bay

Hién nay, nhiéu nha mdy bia khéng con san xuat hoi. Nha may chuyén sang
mua hoi tlr tr mot bén khac van hanh theo mo hinh ESCO.

Nang luvong

Dién ndng chay dong co bom, quat, hé théng cap liéu

Thiét bi

Lo hoi, hé théng dudng 6ng phan phéi hoi, hé théng thu héi nudc ngung,
hé théng khéc

Tiém nang
tiét kiém
nang lvgng

Hé thdng san xuat va cung cdp hoi la khu vyc cé tiém tiét kiém nang luvong
nhiéu nhat trong nha may bia bdi cac van dé sau:
Ton that trong lwu triy than:

- T8n that do thodt san: xay ra khi than dwoc luu trir trong san khong
c6 bé tdng. Theo thoi gian, than min bat dau chim xudng dat, tir tir
mat gid tri nhiét.

- T6n that do chat d6ng: chiéu cao tét nhat dé lwu trir than 13 2-2,5 m.
Vuot qud dod cao nay, than c6 kha nang chay am i trong gilta dong
gay ton that.

Tén that nhiét theo khdéi thai: ndng dd oxy trong khoi thai vuot ngudng cho
phép mang theo mot lvgng nhiét ra ngoai moi trueong. Nguyén nhan la hiéu
suat dét thap hoac lwvong khong khi cap vao 16 hoi Ién hon nhu cau.

Thu héi nhiét khi thai: khéi thai mang theo nhiét lwgng that thoat ra moi
trwong. DE thu hoi lwong nhiét nay, cac nha may thuong 1ap thém bo trao
d&i nhiét economizer dung khoi thai trao d6i nhiét véi nwdc cip vao 10 hoi

T6i wu hda xa nwéc day 10 hoi: Hoat dong xa nudc day 10 hoi 1a yéu cau bat
budc dé€ han ché& hinh thanh cin bam trén bé mat trao d6i nhiét. Tuy nhién
viéc xa nwdc gy tén that nhiét. Do d6, viéc 13p bd xa day tw ddng theo ndng
d6 chat ran hoa tan trong nuwédc dugc khuyén khich ap dung.
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Ro ri hoi nwérc: thuong la van dé bi bd qua do khéng dd thoi gian dirng hoat
doéng cho slra chira. Kiém soat cac khu ve/vi tri xay ra ro ri hoi nwdc va lén
k& hoach bao tri giip han ché loai ton that nay.

Bao 6n thiét bi va dwdng dng phan phdi hoi: hoat ddng bdo 6n cla cédc nha
may bia trong hé thdng phan phdi hoi rat tét. Tuy nhién, hoat muc kiém tra
bao 6n duwdng 8ng, thiét bj, van khdng thé thiéu trong van hanh.

Thu héi nhiét tir hoi flash: nhiét ndng trong hoi flash thudng khéng duoc
chu trong va bi xa bd cung véi khi khong ngung.

3.16.4. Hé thdénglanh

Pau vao

Méi chat (glycol/nwdc) chua | Daura Méi chat d3 lam lanh (nudc,
lam lanh glycol)

Qua trinh

Trong cac nha mdy sdn xuat bia quy mé cdng nghiép, hé théng lanh déng vai
tro thiét yéu, dam bao cac giai doan quan trong nhw lam lanh dich nha, kiém
soat nhiét do |én men, 0 va tang trit bia dién ra chinh xac. P& dat dwoc hiéu
qua cao va an toan, cac nha may nay thuwong s&r dung ammonia (NHs) lam
tac nhan lanh va glycol hodc nuédc lam chat tai lanh.

NH3 dang khi duwoc nén trong may nén lén nhiét do, dp suat cao va di qua
dan ngung tu thanh NHs; 1dng. Sau d6, NH3 duoc bay hoi trong binh bay hoi
(thiét bj trao d6i nhiét) dé lam lanh chat tai lanh. Chat tai lanh sau d6 duorc
bom di khdp nha may, qua cac 4o lanh cla bon 1én men, bon tang trit, hodc
cac thiét bi lam lanh khac nhu b trao d6i nhiét tdm lam lanh dich nha.
Glycol dugc wu tién vi cé diém dong bang thap, giip hé théng hoat déng
hiéu qua & nhiét dd 4m ma khéng lo bj déng bang. Nudc lanh ¢ thé duorc
st dung khi yéu cau nhiét dd khéng qud thap (vi du: trén 0°C), thuwdng st
dung lam mat cho céc thiét bi phu tro hodc qua trinh so bd. Viéc st dung
chat tai lanh gidn tiép gilp tach biét NHs; khdi khu viec sdn xuat bia, ting
cwdng an toan va linh hoat trong van hanh, déng thoi gidm thiéu rdi ro
nhiém ban san pham néu cé sw ¢ ro ri chat tai lanh.

Nang lvong

Dién nang chay ddng co mdy nén, bom chét tai lanh, bom nudc thap giai
nhiét

Thiét bj

Hé théng mady lanh bao gébm cac thiét bi chinh nhu: May nén (truc
vit/pitton), binh ngung, thap giai nhiét, binh bay hoi va cac thiét bi phu khac
cla hé théng lanh

Tiém nang
tiét kiém
nang lvong

St dung may nén hiéu suat cao: Dau tu vao céc loai may nén hién dai, c6
hé s6 hiéu suat lam lanh (COP) cao. Cdc may nén piston nhiéu xi-lanh hodc
may nén truc vit vdi cdng nghé diéu khién cdng suat tién tién.

Diéu khién t6c dd dong co’ (VSD): Lap dat bién tan cho ddng co may nén,
bom gitp diéu chinh t6c dd may nén, bom theo tai lanh thuec té.

Gidm ap suat ngwng tu va tang ap suat bay ho'i:
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- Ap suat ngung tu: BAm bao thap giai nhiét hoat dong hiéu qua (vé
sinh dinh ky, t8i wu luu lvgng nuwdc va quat) dé giam nhiét dé nudc
lam mat binh ngwng, tir d6 gidm &p suat nguwng tu. Moi 1 bar gidm
ap suit ngung tu co thé tiét kiém 4-5% nang luvgng cho may nén.

- Ap suét bay hoi: Duy tri nhiét d6 bay hoi clia chat tai lanh & murc cao
nhat cé thé ma van dap ng duoc yéu cau 1am lanh cla qud trinh
san xuat.

Kiém soat khi khéng ngwng: Khi khdng nguwng tich tu trong hé théng lam
tang 4p suat ngung tyu. Thwong xuyén xa khi khéng ngung dé duy tri hiéu
suat hoat dong cla binh ngung.

Bdo tri dinh ky: Thudng xuyén kiém tra, vé sinh va thay ddu may nén theo
khuyén nghi cda nha sdn xuat dé duy tri hiéu suat tdi wu.

Cai thién cach nhiét duwdng éng, bén chira va thiét bi: Ton that nhiét qua
dudng dng, bon chira va thiét bj khéng dwoc cdch nhiét tot 1a mot ngudn
I3ng phi nang lvgng dang ké.

Tai sir dung nhiét thai: nhiét thai & thap giai nhiét c6 thé duoc thu hoi va
str dung cho cac céng doan trong san xuat bia. Trong mot s6 truong hop, co
thé sir dung bom nhiét ndng nhiét dé cha nhiét thai Ién cao hon, phuc vu
cho cdc &rng dung can nhiét do cao.

Hé théng lanh phan tang (Cascade cooling): Ddi véi cdc nha may 1én ¢
nhiéu mrc nhiét d6 yéu cau khac nhau, cé thé thiét ké hé théng lanh phan
tang vdi cc cap bay hoi khac nhau. Piéu nay gilp téi wu hda hiéu suat cla

may nén & tirng mirc nhiét do, giam tiéu hao dién nang.

3.16.5. Hé théng khinén

Pau vao

Khong khi Daura Khi nén

Qua trinh

Hé théng khi nén 1a mét phan khéng thé thiéu trong van hanh nha mdy bia
hién dai, dong vai tro cung cip ndng luong cho nhiéu céng doan quan trong.
Khi nén trong nha may bia can dat do sach cao, thuwdng la khi nén khdng dau
(oil-free air), d&€ dam bao an toan vé sinh thy'c pham va tranh lam hdng san
pham.

Cac rng dung chinh cta khi nén bao géom:

e Van hanh van va thiét bj diéu khién: cdc van ty dong, xi lanh khi nén
trong hé thdng dudng ng, bon chira va cac thiét bi chiét rét déu st
dung khi nén dé diéu khién hoat déng déng/mé hoac di chuyén cac
b0 phan.

e Thdibao bi: Trong day chuyén chiét rét lon/chai/keg, khi nén thuong
duwoc dung dé thoi sach bui ban va cdc vat la bén trong bao bi rong.

e Khinén diéu khién: Mét s6 thiét bj tw dong héa khi nén sach, khé dé
hoat déng chinh xac. Vi du thiét bi loc dang khung ban.

Mot hé théng khi nén dién hinh bao gdm may nén khi, bd loc khi (loc thd,
loc tinh, loc than hoat tinh), may say khi (sdy lanh hodc sdy hap thu dé loai
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bo hoi dm), binh chira khi va hé théng dudng 8ng phan phdi. Viéc duy tri hé
thdng khi nén hiéu qua, khdng ro ri va cé chat lwong khi phl hop 13 rat quan
trong dé ddm bao hoat dong san xuat lién tuc va tiét kiém nang lvong.

, Tai 1
. Van xa ti
Van xa tw dong
déng
re] >
MNK .. f Tai
Binh |, e oo | Binh |
- EEmEiEime  gan
e May loc >
Xa Xi
bing bang
tay tay
Nang lwgng | Dién nang
Thiét bi Hé thdng mdy nén truc vit/pitton
Tiém nang | Giam nhiét dd khéng khi dau vao: nhiét dé khdng khi dau vao cao gy anh
tiét kiém | hudng téi qua trinh nén va tiéu ton dién ndng. Do do, viéc thdng gié cho
nang lwong | phong mdy nén la rat quan trong.

Giam thiéu va khac phuc ro ri khi nén: Ro ri Ia nguyén nhan lang phi ndng
lvong |&n nhat trong hé théng khi nén, d6i khi chiém t&i 20-30% téng lwong
khi nén san xuét ra.

- Kiém tra dinh ky va slra chira cac diém ro ri.

- Phéan vung va c6 lap cac khu vuc khdéng sit dung khi nén trong thoi

gian nghi hodc khéng hoat déng.

T6i wu hda ap suat van hanh: Mai 1 bar gidm ap suat cé thé tiét kiem khoang
7% nang lwgng tiéu thu cho mdy nén. Can xac dinh ap suét t6i thi€u ma thiét
bi cudi cung yéu cau va diéu chinh ap suat hé thdng xuéng murc phu hop vdi
trd lwc clia hé thong.
st dung binh tich khi c6 dung tich phit hgp: Binh tich khi gitip 6n dinh ap
suat hé théng va gidam s6 lan may nén phai khai déng/dirng, hodc giam tan
suat hoat dong clia may nén tai/khéng tai.
Lap dat bién tan (VSD) cho dong co may nén khi: May nén cé bién tan cé
thé diéu chinh t6c d6 ddng co theo nhu cau khi nén thuc té. Diéu nay dac
biét hiéu qua khi tai khi nén thay déi, gitp tranh l3ng phi ndng lwvong & ché
dd khong tai hodc tai mot phan.
Lwa chon may nén c6 hiéu suat cao: Dau tu vao may nén cé cdng nghé hién
dai, chi sé hiéu suat nang luvgng (Specific Power) thap.
Lip dit bo diéu khién trung tam: D&i vai cac hé thdng cé nhiéu may nén,
sir dung bo diéu khién trung tdm dé t6i wu hda hoat ddng cla tirng mdy nén,

dam bao chung chay & diém hiéu qua nhat va can bang tai.

30




Thu hdi nhiét thai: May nén khi thai ra mot lvgng nhiét dang ké. Nhiét thai
tlr mdy nén cé thé st dung gia nhiét nwdc néng cung cap cac cong doan
khac trong nha may.
Bao tri dinh ky va giam sat
- V& sinh bd loc khi dau vao: Bd loc khi d3u vao ban sé lam tang ap
suat hat va gidm hiéu suat may nén.
- Kiém tra va bao dudng van: Pam bao cac van hoat déng tron tru,
khong bi ket.
- Giadm sat va phan tich: Lap dit dong ho do luu lwgng, ap suat va cong
suat tiéu thu dé theo ddi hiéu suat hé thdng. S dung dit liéu nay dé
xac dinh cac co hdi cdi tién va tinh todn hiéu qua tiét kiém.

3.16.6. Xt ly nwérc thai

Pau vao Nudc thai cha qud trinh | Daura Nudc dat yéu cau xa thai
san xuat va vé sinh
Qua trinh Nudc thai tir nha may bia la mot dong thai phirc tap, chira nhiéu chat hitu

co (dwong, tinh bot, protein, cdn), cdn ba tir IGa mach, hoa houblon, ndm
men cung vdi cac hda chat tay rira (kiém, axit) tir qué trinh CIP. Néu khoéng
duwoc xtr ly dung cach, nudc thai nay cé thé gay 6 nhiém moi trudng nghiém
trong. Do dd, hé théng x{r ly nwdc thai 1a mot phan khdng thé thiéu, dam
bao nha may tuan thid céc quy dinh vé méi trudng va hoat déng bén virng.
Hé théng x& ly nwdc thai bia thuwdng bao gbm céc giai doan chinh:

e Xl ly so b (Pre-treatment): Muc dich |3 loai bd cac chat ran lo Iirng,
cdn b3 1&n va diéu chinh pH. Giai doan nay cé thé bao gdm song chan
rac, bé lang cat, bé lang so cap, va bé didéu hoa dé 6n dinh lvu luvgng
va nong do. Déi khi, qua trinh déng tu/két bong cling dwoc 4p dung dé
tang hiéu qua loai bd chat ran.

e X ly sinh hoc (Biological treatment): Day |a giai doan quan trong
nhat, noi cac vi sinh vat phan hdy chat hitu co cd trong nuéce thai. Cac
céng nghé phé bién bao gom:

- Ky khi (Anaerobic): Thwong dugc wu tién cho nuéce thai bia do néng
dé chat hitu co cao. Qua trinh nay tao ra khi sinh hoc (biogas) cé thé
duoc thu héi va st dung lam nhién liéu, giup tiét kiém nang luong.
Cdac cdng nghé dién hinh |a UASB (Upflow Anaerobic Sludge Blanket)
hodac EGSB (Expanded Granular Sludge Bed).

- Hiéu khi (Aerobic): Sau xt ly ky khi, nuéc thai thuwong ti€p tuc dworc
xU ly hiéu khi (vi du: bé aerotank va&i bun hoat tinh) dé loai boé hoan
toan céc chat hitu co con lai va Nito, Phét pho. Qua trinh ndy can suc
khi, tiéu tén ndng lwong.
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e Xr ly thir cAp/hoan thién (Tertiary treatment/Polishing): Sau xt ly
sinh hoc, nwdc thai ¢ thé qua céc budce loc (loc cét, loc than hoat tinh)
va khir trung (UV hodc Chlorine) dé dat tiéu chuan xa thai nghiém ngét
hon hodc dé téi sir dung nwdc cho mét sé muc dich.

Nang lvong

Dién nang

Thiét bj

Hé théng x{r ly nwdc thai bao gdbm cac bé thu gom, diéu hoa, lang, ky khi,
sinh hoc...; va cdc thiét bj hd tro qua trinh xt ly bao gom:

- Hé théng déng co khudy tron;

- Hé théng déng co cha mdy théi khi

Tiém nang
tiét kiém
nang lvong

Giam lwgng nwdc thai trong qua trinh sdn xuat va hé théng phu tro: Tuan
hoan nudc thai & cdc cong doan rlra chai, vé sinh thiét bi CIP, thanh trung.
Tuan hoan nudc ngung, han ché xa day trong hé théng 16 hoi.

Pong co bom, may théi khi: S&r dung dong co hiéu suat cao, I3p dit bién
tan.
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CHUONG 4: CAC CONG NGHE CAI THIEN HIEU QUA NANG LUONG TRONG NGANH CONG
NGHIEP BIA
Dwa trén tiém nang tiét kiém ndng lwong trong qua trinh san xuat bia dé cap & chuong 3,
chuong 4 tai liéu s& di sau chi tiét vao tirng giai phap tiét kiém nang lwvong cu thé:

e C4c giai phap tiét kiem nang lwgng trong qua trinh san xuat bia (Bang 4.1);

e C4c giai phap tiét kiém nang lwgng cua hé thong phu tro (Bang 4.2).

Bang 4.1. Cic giai phap tiét kiém ning lvong trong qua trinh san xuat bia

Théi gian hoan vén Mirc tiét kiém

Cdng doan san xuat bia 1-3 nam >3 nam nang lvong

(MJ/hl)
Cong doan ho héa va duwong hda
Thiét bi nau gao Jet cooker X D{t liéu han ché
Thiét bi loc Mash Filter X 17
Codng doan nau dich nha véi hoa bia
Thiét bj trao d6i nhiét ngwng tu hoi béc X 1-20
Thiét bj thu héi nhiét hoi béc kiéu Injector X 14-16
May nén hoi béc X 21
Hé théng nau Steinecker Stromboli X 28
Coéng nghé ndu Simmer & Strip X D liéu han ché
N4au bia ndng dd cao X 12-20
NAau dich nha & ap suat thap X 29-36
Tach dich nha trong b3 hoa bia va cin ldng X 18 - 38
Lén men bia
L&n men lién tuc X Dt liédu han ché
Ché bién bia
St dung loc mang trong thanh trung bia X D liéu han ché
S dung loc mang san xuat bia khéng con X 17
Thu héi nhiét trong cdng doan thanh trung X 1
bia
bong goi
Thu héi nhiét trong qua trinh rira chai, keg,... X 5

Bang 4.2. Cac giai phap tiét kiém ning lvgng ciia hé thdng phu tro’
The&i gian hoan von Mtrc tiét kiém

Cong doan phu tr¢ <2 nam >2 nam nang lwong

(MJ/hl)
No6i hoi va phan phdi hoi
Cai thién quy trinh van hanh X
Thu héi nhiét cta khéi thai X
Thu héi nhiét cia nwdc xa day X 2-3
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Bao tri bay hoi X 3

Giam sat tu dong bay hoi X <1

Stra chita ro ri hoi X 5

Tuan hoan nuwdc ngung X 17-19

Cai thién bdo 6n dudng dng phan phéi hoi X 5-25

Hé thdng vé sinh thiét bi CIP

Cong nghé kich hoat dién héa ECA D liéu han ché
S dung qua cau CIP xoay don truc, da truc X D liéu han ché
bong co

Lap dat bién tan X 5-22

S dung déng co, bom, may nén hiéu suat X 1-2

cao

Hé théng lanh

L3p ddt hé thong lanh cé cdng suat lanh phu 1-2

hop véi nhu cau

Cai thién bao 6n dudng dng lanh X D{ liéu han ché
S&r dung nguén nhiét thira cho may lanh hap D{ liéu han ché
thu

Cac hé thdng phu tro khac

Chiéu sang X 2-5

X ly ki khi nwdc thai X 5-9

X ly nwée thai bang loc mang D liéu han ché

4.1. Nghién am

cong nghé

. - o Cong nghé s - e
Cong doan | Nghién nguyén liéu Nghién am
dung
Pham vi ap s
Qua trinh nghién malt
dung
T6ng quan: Nghién 4m |3 mot phuwong phap xt Iy malt bang nwédc néng trudce
khi nghién gitp tdng hiéu suat cta qua trinh dudng hda va loc b3 hém ra khoi
= dich dudng.
Hién trang

Hién trang: Nghién 4m duwoc ap dung dé gidi quy&t mot phan cac han ché
cla phuong phdp nghién kho truyén théng. So sanh vdi nghién uwét, nghién
am khdng yéu cau thay thé thiét bi nghién. Céng nghé nghién dm cd thé ap

dung & nhiéu quy md san xuét.

Cich cai i@ Trwdc qua trinh nghién, malt dwoc 1am 4m bang nudc néng. Téng ham lwong
ach cai tien o s ) o . o s . .
nuwdc tang khoang 0,7%. Diéu nay tvong ing vdi sy gia tang ham lwgng nwdc

34




trong vé malt tr 1,5 — 1,7% va 0,3 — 0,5% ndi nhii. So v&i phuong phap
nghién kho truyén théng, "nghién cé diéu kién" mang lai cac cai tién sau:

e Cai thién qua trinh loc: Hinh dang vo malt duoc bao toan hon gitp
|&p loc ty nhién dugc hinh thanh nhanh hon, giam thoi gian loc.

o Tang hiéu suat dwong héa: Viéc lam 4m malt bang nwdc néng gitp
kich hoat sém enzym Amylase trong malt. T d6, qud trinh dwong
héa dién ra nhanh hon, hiéu suat dwong héa tinh bot trong malt va
gao lén hon.

o Chat luvgng bia tot hon: Gidm thidu céc chat dang, chat chat khong
mong mudn trong vé malt hoa tan vao dich dudng, gilip bia cé huong
vj tét hon.

e Giam bui: Bang cach lam 4m vé hat malt truéc khi nghién, cong nghé
nghién am gilp giam lwgng bui phat sinh trong qua trinh nghién malt.

Cong nghé
duoc st dung

Nguyén ly hoat ddéng: Malt dugc phun nudc néng (khoang 70°C) trong
budng ngdm (steeping chamber) véi thai gian 1-2 phat. Diéu nay lam vé hat
malt hap thu dd 4m nhe, trong khi phan trong cta hat van khé. D6 4m cla
malt, lvgng nudc néng sir dung can dugc kiém sodt. Bubng ngdm cé canh
dao trén gidp tao d6 4m déng déu cho malt.

Hiéu qua cai
thién

Tiét kiém dién (kWh/hl) - Ty lé dién tiét kiém (%) -

Tiét kiém nhiét (MJ/hl) - Ty lé nhiét kiét kiém (%) -

Tiét kiém chi phi (VND/hl) - Mirc dau tw ( Triéu VND) -

s x Giam phat thai KNK
Thoi gian hoan von (nam) - -

cong nghé

(kgCO2/hl)
N/A
4.2. Thiét bj Jet cooker
. Cong nghé str
Cong doan | HO héa S Jet cooker
dung
Pham vi ap L
Thiét bi nau gao
dung
Téng quan: Cong nghé Jet cooker dugc ap dung dé hd héa cac phu liéu nhu
gao trong san xuat bia, san xuat dich chéo lién tuc so v&i ndi ndu gao theo
Hién trang | mé truyén théng.

Hién trang: Cong nghé Jet cooker hién nay chi dwoc ap dung trong cac nha
mdy san xuat Ethanol, chua dugc dp dung trong cac nha bia. Nguyén nhan,

cédng nghé nay chi phu hop véi nhu cdu san xuat lwvgng dich chdo 1&n va lién

L https://a2s.vn/66-61/He-thong-silo-va-xay-nghien-trong-nha-may-bia
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tuc. Do d4, cong nghé Jet cooker chi phu hop vdi cdc nha may san xuat bia
c6 quy mo lén.

Cach cai tién

Cong nghé Jet cooker cd thé giai quyét cac han ché cla phuong phap hé hoa
theo mé truyén théng. Cac cai tién cla cong nghé nay:

e Gidm nhiét ndng str dung: Cong nghé Jet cooker sir dung hoi nuéc
truc ti€p dé lam chin va hd hda bét gao, gilip gidm that thoat trong
qua trinh truyén nhiét va that thoat nhiét ra ngoai méi trwong.

o Giam th&i gian nau gao: Qua trinh hd hda chi dién ra trong 5 phut2.
Dich chdo duoc tao thanh lién tuc. Ngoai giam thai gian hé hda, cdng
nghé nay con gilp giam thai gian vé sinh thiét bj gitra cac mé.

o Dép irng quy mo cdng suat I&n: Thay vi st dung nhiéu ndi ndu gao,
cdng nghé Jet cooker san xuat dwoc lwong dich chdo 16n va lién tuc
nén thich hop vdi cdc nha may c6 quy mod cdng suat lon.

Han ché cha cdng nghé nay |3 yéu cau dd sach cta hoi nuédc sit dung phai
dap ng cac tiéu chuan thuc pham.

Cong nghé
duoc str dung

Nguyén ly hoat ddéng: Cong nghé Jet cooker sir dung nguyén ly phun hoi
nudc truc ti€p (Direct Steam Injection) dé 1am néng nhanh hén hop gao va
nudc. Hoi nudc duge phun qua mdt 6ng phun cudn theo hdn hop gao vao
budng tron. Hoi nudc s& chuyén pha thanh dang 16ng va téa nhiét dé tao ra
nhiét do cao (80 - 100°C) ho héa tinh bét trong gao. Sau budng tron, dich
chdo duoc bom vao tank chira cé bdo 6n. Qua trinh nay dién ra lién tuc, cho
phép sdn xuat lvgng 1én dich chdo trong thoi gian.

Hiéu qua cai
thién

Tiét kiém dién 2 tA A e LtA

- Ty lé dién tiét kiém (%) -
(kwh/hl)
Tiét  kiém nhiét T¥ 18 nhiét kit kism (%)

- € nhiét kiét kiém (% -
(MI/h) ¥ 18 nhié .
Tiét kiém chi phi L e .

- Mturc dau tu ( Triéu VND) -
(VND/hI)
Thoi gian hoan vén Gidam phat thai KNK
(ndm) (kgCO2/hl)
N/A

4.3. Thiét bi loc Mash Filter cho qua trinh loc va rira b3 hém

o e e s Cong nghé i .
Cong doan | Loc va ruira ba hem s Thiét bi loc Mash Filter
str dung
Phamvi a
) P Loc va rira ba hém
dung

2 https://www.pro-sonix.com/ap-31-starch-conversion-jet-cooker-grain-ethanol/
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Hién trang
cong nghé

Téng quan: Thiét bj loc Mash Filter sir dung cho qua trinh loc va rira b3 hém
thay thé cho thung loc (lauter tun) va thiét bi loc khung ban truyén théng.
Thiét bj gitp loai bo b3 hém ra khéi dich nha va thu hoi triét dé luvgng dich
dudng con soét lai trong ba.

Hién trang: Thiét bi Mash Filter d3 dugc s&t dung & nhiéu nha mdy san xuét
bia.

Cach cai tién

Thiét bi Mash Filter cé nhitng wu diém vuot trdi so véi cac thiét bj loc truyén
théng:

e Gidm thoi gian loc va nhiét lwgng that thoat: Thiét bi Mash Filter
hoat dong theo nguyén ly ap luc, thoi gian loc nhanh hon so véi
thung loc hoat dong theo nguyén ly trong luc. Thoi gian loc thdp nén
that thoat nhiét nang ra méi trudng thap.

o Kha ning chiét xuat dich dwéng cao: Mash Filter cho kha nang chiét
xuat dich duwong trong ba hém cao hon thung loc va thiét bi loc khung
ban nho st dung khi nén dé nén ba hém. Lugng nwdc ndng dung cho
qua trinh rlra ba thap (< 2,2 lit/kg malt3).

Cong nghé
str dung

Qua trinh loc b3 hém bang thiét bi Mash Filter dién ra theo mét chu trinh ty
ddng hoda cao, thudng gébm cac budc sau:

e DPdbng tam loc (Plate Closing): Hé théng thay luc/khi nén ép chat cac
tdm loc lai v&i nhau, tao thanh céc khoang loc kin.

e D6 day mash (Mash Filling): Hon hop mash tir ndi dwdng hda
(thwong duwoc nghién min hon so vdi lauter tun) dugc bom vao cac
khoang loc dwéi 4p suat. Dich nha bat dau thadm qua vai loc va chay
ra ngoai qua cac dwong thu dich, con b3 ran bj gitt lai, dan hinh thanh
banh ba (filter cake).

e Loc so cap (Primary Filtration/Wort Run-off): Qué trinh bom mash
ti€p tuc, dich nha dau tién (first wort) dugc thu hoi. Ap suat trong
khoang tang dan khi banh b3 day lén.

e Ep mang (Membrane Squeezing): Sau khi banh b3 hinh thanh, nwéc
hodc khi nén dugc bom vao phia sau cac tdm mang, lam cho cac
mang nay phong |&n va ép chit vao banh b3. Luc ép nay giup vat kiét
tdi da lwong dich nha con sét lai trong b3, dong thoi lam banh ba khé
hon.

e Rira b3 (Sparging): Nudc néng (nudc rira ba) dugc bom qua banh b3
dudi ap suat dugc kiém soat. Nudc rira nay hoa tan va day lvong
dudng con lai trong ba. Dich rira (thwdng cé néng d6 dudng thap
hon) cling dwoc thu héi riéng biét hodc trén vai dich nha chinh tuy
thudc vao quy trinh cha nha mdy. Qua trinh ép mang cé thé duoc l3p
lai sau moi lan rira.

3 https://www.meura.com/documents/machines/meura2001hybridfichetechnique.pdf
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e Thai khi khd (Air Blow-out): Khi nén c6 thé duoc théi qua banh ba
dé lam khd thém va loai bd nét lwong chat 1dng con lai trong banh.

e Xa b3 (Cake Discharge): Hé théng thuy lwc/khi nén nha ap lwc, mé
cac tdm loc ra tirng t&m mot. Banh ba khd, chit s& ty dong roi ra
ngoai xudng mang thu ba bén dudi.

e Vé sinh vai loc (Cloth Washing): Sau khi x3 b3, vai loc c6 thé duoc
lam sach bang cach phun nuwéc ap lwc cao dé loai bé cdn ba con dinh
lai, chuan bi cho chu trinh loc tiép theo.

Hiéu qua cai
thién

, Ty 1& dién tiét
Tiét kiém dién (kWh/hl) i vy le dit i

kiém (%)
. Ty 1é nhiét kiét
Tiét kiém nhiét (MJ/hl) i y 1e nhie i
kiém (%)
e L a C Mirc dau tu (
Tiét kiém chi phi (VND/hI) - L -
Triéu VND)

e . . Gidm phat thai
Thoi gian hoan von (years) - KNK (kgCO2/hl) -
gLlU2

N/A

4.4. Gidm ty lé bay hoi trong qué trinh niu hoa

Cong doan

. . . Cong nghé sir | Giam ty |é bay hoi trong
NGi nau hoa bia . .
dung quad trinh nau hoa

Pham vi ap
dung

N&i ndu hoa bia

Hién trang
cong nghé

Téng quan: Qua trinh ndu dich dudng vdi hoa bia la quéa trinh tiéu hao 30-
40% nang lugng nhiét trong nha may. Phuong phdp nau hoa truyén thong
doi hoi ty 1é bay hoi téng cao (8 - 12%) dé tao du sy khudy trdn trong qua
trinh dun, gitip truyén nhiét déng déu cho dich wort va loai bé cic hop chat
bay hoi khdng mong muén. D& gidm lvong hoi béc trong ndi ndu va dam bao
duoc cac yéu cau trén, hé théng nau Steinecker Stromboli cia hang Krones
va cong nghé Dynamic low-pressure boiling d3 dwgc sir dung.

Cong nghé Simmer & Strip clia hdng bia AB & Inbev theo nguyén ly tao hién
twong gia soi bang khi nito cling gitp lam gidm ty 1é bay hoi. Tuy nhién, cong
nghé nay dang duoc s& hitu doc quyén bai hang bia nay.

Hién trang: Viéc gidm ty |é bay hoi trong n6i ndu hoa d3 duwoc thyc hién &
nhiéu nha may bia Viét Nam va trén thé gi¢i. Phuong phédp nay yéu cau thay
dai thiét bi ndu, chi phl hop véi cac nha méy c6 quy md vira va I&n hodc cac
nha mdy madi dau tu.

Cach cai
thién

Qua trinh chuyén pha tir 16ng sang khi cdn moét lwong nhiét chuyén pha.
Trong ndi ndu hoa bia, lwong hoi nwdc bay hoi 1én dan dén lugng hoi nuwdc
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gia nhiét cho ndi ndu hoa bia 1&n va gy tiéu tén ndng lvong. Do do, viéc
giam ty 1& bay hoi 1a yéu cau cap thiét. Theo bdo cdo, mdi 1% bay hoi trong
qua trinh ndu hoa s& twong rng v&i mirc tén that ndng lwong cu thé 13 0,67
kWh/hl.

Cong nghé
str dung

Hé théng ndu Steinecker Stromboli gitip giam ty |& bay hoi xuéng dudi 4%*.
Nguyén ly hoat déng clia hé thdng la sir dung dich nha tuéi lén hoi bdc trong
ndi dé han ché sy bay hoi cda nwédc. Dimethyl Sulfide c6 nhiét dé bay hoi
thdp hon duwoc tach ra khdi dung dich. Trung tdm cha thiét bj la mét dng
venturi [&n vdi thiét bj trao d6i nhiét. Hé thdng cling cé thé sir dung thiét bj
trao ddi nhiét bén ngoai, thich hop vdi cdc hé théng ndu cii. Dich nha di
chuyén 1én 6ng phun bang tuan hoan ty nhién cta qua trinh dun sbi va sy
ho tro clia bom.
Qua trinh van hanh n6i ndu dugc chia thanh 3 giai doan:
e Giai doan 1: Bun két hgp tuan hoan tu nhién va bom dé nang nhiét
do cha noi.
e Giai doan 2: Dun sdi, tam dirng bom tudn hoan, nhu ciu nang lugng
cla ndi trong giai doan nay thap.
e Giai doan 3: Qua trinh bay hoi (tdch mui) dién ra manh, tudn hoan tu
nhién va bom duoc tiép tuc.

Pump circulation Natural and pump circulation

Cong nghé Dynamic low-pressure boiling: Gia nhiét dich nha & dp suat 1150
mbar, twong ng nhiét d6 s6i 103°C. Khi dat dén 4p suat nady, ap suat duoc
giam nhanh chéng xudng 1050 mbar va nhiét d6 101°C°. Qua trinh nay dién
ra nhiéu Ian trong dun soéi, tao ra hién twgng bay hoi chdp nhodng (flash
evaporation), kém theo su hinh thanh bot va bong béng bén trong néi nau.
Diéu nay gilp loai bd cac hop chat bay hoi khdng mong muén va hd tro qua
trinh két tla cla cac chat keo tu. D& dp dung duoc cdng nghé nay, thé tich
ndi ndu can I&n hon 30% so véi hé théng tiéu chuan va dich nha duwgc tuan
hoan 20 — 30 Ian madi gio.

Hé théng nau Steinecker Stromboli va Céng nghé Dynamic low-pressure

4 https://www.steinecker.com/media/downloads/stromboli_en.pdf
> https://greenbestpractice.jrc.ec.europa.eu/print/pdf/node/237
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boiling c6 thé duwoc két ho'p trong cing mét thiét bi. Trong trwdng hop nay,
giai doan th ba cta hé théng ndu Steinecker Stromboli dwoc tién hanh qua
trinh Dynamic low-pressure boiling.

Hiéu qua cai
thién

e e gen Ty 1& dién tiét kiém
Tiét kiém dién (kwh/hl) - %) ;
(1]

Tiét kiém nhiét (MJ/hl) - Ty | nhiét tiét kiém -

Tiét kiém chi phi Chi phi dau tw(Triéu
(VND/hl) ddng VND)

Thei gian hoan vén Giam phat thai KNK
(nam) (kgCO2/hl)

N/A

4.5.

Cong doan

Phamvi ap
dung

Hién trang

cong nghé

Gia nhiét dich dwdong trwdc néi ndu hoa

Gia nhiét dich duwong trwdc noi
nau hoa

Cong nghé

N6i ndu hoa ,
st* dung

Tat ca cic nha san xuat bia.

Téng quan: S dung nhiét lwvgng thu hoi tir hoi béc trong ndi nau hoa gia
nhiét dich dwdng trudc khi cung cap sang ndi ndu hoa.

Hién trang: Nhiét lwgng thu hoi tir hoi béc ¢ thé san xuat nudc néng phuc
vu cdc qua trinh duong héa, vé sinh thiét bi, v.v.. Trong nhirng ndm gan day,
mot s& nha mdy bia d3 dp dung “hé théng luu trir nang lugng” dé thu hoi
nhiét lwgng nay gia nhiét cho dich dudong truwdc cong doan ndu hoa bia.

Cach cai tién

Gia nhiét dich dudng tir 72°C Ién khoang 90°C bang céch st dung nhiét thu
héi tir dung dich ngung tu hoi. Gidi phdp nay gitp gidm lvong hoi nuwdc st
dung & ndi nau hoa.

Ccong
st dung

nghé

Nguyén ly hoat déng: Hé thdng bao gdbm bd ngung tu hoi, bé luu trir ndng
lwong, bé chira dich dudng tién gia nhiét va thiét bj gia nhiét dich dwdng. BE
lwu trir ndng lwong chira nwdc vai sy phan tang nhiét dé bén trong, nwdc
lanh hon & ddy va nudc ndng hon & trén dinh. Nudc lanh tir phan day
(khodng 77°C) duoc sir dung dé ngung tu hoi béc trong bd ngung tu hoi.
Nuwdc sau thiét bi ngwng tu (khodng 97°C) tuan hoan vé bé luu trir. Luong
nudc nay duwgc st dung gia nhiét dich duong tir 72°C 1én khoang 90°C. Nudc
sau trao déi nhiét duoc tuan hoan trd lai bd luu trir ndng lwong. Bén canh
do, nudc ngung trong bd ngung tu duoc luu trir trong mot bé khac dé st
dung cho cac quy trinh khac nhu vé sinh.

Hiéu qua cai
thién

Tiét kiém dién (kWh/hl) Ty | dién tiét kiém (%)

Tiét kiém nhiét (MJ/hl) 6.8 Ty |& nhiét tiét kiém (%) 68
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. Chi phi dau tw(Triéu
Tiét kiém chi phi (VND/hl) | 24213 " P (Tridu | ¢, 83
dong VND)
L .. Giam phat thai KNK
Thoi gian hoan von (nam) 0.64
(kgCO2/hl)

Bang dit liéu so sanh khi chwa cé gia nhiét va cd tién gia nhiét & cung ty 1é
bay hoi 4%

i N - Véi hé théng lwu
Di¥ liéu Tiéu chuan -
trir nang lwgng
Ty 1é bay hoi [%] 4 4
Nhiét do khi bat dau gia nhiét [°C] 75 92
Nhiét d6 khi bat dau nau [°C] 99 99
Nang lwong dé gia nhiét [ki/hl] 10,176 2,968
Thoi gian gia nhiét [phut] 48 14
S6 mé nau mdi ngay 10.8 14.5

Viéc 1ap d&t bd ngwng tu hoi va bd trao d6i nhiét dang tdm dé thu hoi nhiét
tlr hoi dich nha ¢ thé gidm 70% nang lugng can thiét dé gia nhiét dich nha
tr 72°C 1&n 90°C trong ndi ndu hoa. Mot bdo cdo cho rang 3,6% la ty |& bay
hoi t8i thiéu dé thu hdi dd nhiét cho qua trinh tién gia nhiét dich nha. Khi ty
|& bay hoi vt qua con s6 nay, nang lugng thu hdi thira cé thé dung cho cac
quy trinh vé sinh hoac gia nhiét nuéc.
Cu thé, cdc murc gidm nang lwong cd thé so sanh khi sir dung tién gia nhiét
dich nha nhu sau:
e Khong slr dung tién gia nhiét dich nha: gia nhiét 1.000 hl dich nha tir
75°C 1én 100°C can 10.000 MJ;
e S dung tién gia nhiét dich nha: gia nhiét 1.000 hl dich nha tir 92°C
|&én 100°C chi can 3.200 MJ.
Do d6, murc tiét kiém dat duoc 13 6.800 MJ, twong duwong 68%.
D{t liéu tir Mahou-San Miguel tai Alovera cho thay khodn dau tw khoang
1.800.000 EUR véi murc tiét kiém nang lvgng hang ndm lén t&i 825.000 EUR.

4.6. Dung cao hoa dé giam th&i gian nau hoa

Cong nghé | S dungcao hoa thay thé mét

cong nghé

Céng doan | Niu hoa bia .
SRk st dung | phan hoa bia
Phamvi a g
) P Nau dich dwong véi hoa bia
dung
. Téng quan: Viéc sir dung cao hoa trong san xuat bia duoc thic day bdi nhu
Hién trang

cau giam chi phi nang lvgng. Cao hoa giup giam lugng nguyén liéu thé (hoa
bia tuoi hodc vién nén), giam thdi gian néi ndu hoa.
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Hién trang: Cac céng ty I&n nhu Anheuser-Busch va Heineken d3 st dung
cao hoa dé t8i wu hda quy trinh san xuat, dac biét trong cdc dong bia lager
quy mé l&n. Cac nha cung cip cao hoa nhu John I. Haas va Yakima Valley
Hops cling bdo cdo rang nhiéu nha mdy bia craft & My va chau Au st dung
cao hoa dé tang hiéu qua.

Cach cai tién

Cao hoa |a san pham dugc chiét xuat tir hoa bia, thwdng bang phuong phap
st dung CO> siéu tdi han, tao ra mét dang nhua dinh chira alpha acid, beta
acid va tinh dau. Trong quy trinh ndu hoa bia, alpha acid can dwoc isomer
héa (chuyén thanh iso-alpha acid) dé tao dd dang. V&i hoa bia, qua trinh nay
yéu cau dun sdi 1au (60 - 90 phut) dé chiét xuat va chuyén hda alpha acid.
Cao hoa, do d3 duoc co dic, chi can thoi gian dun s6i ngan hon (khoang 30
phut) dé dat dwoc dd ddng mong mudn.

Cong nghé
str dung

Khéng can thiét bj dac biét méi dé sir dung cao hoa, vi né cé thé duoc tich
hop vao hé théng ndu bia hién cé. Cao hoa thuwong dugc thém vao néi ndu
(brew kettle). Viéc dung cao hoa thay thé hoa bia can dugc tinh todn chinh
xac dé khong bi dnh hudng tdi chat lvgng bia.

. Ty 1é dién tiét kiém
Tiét kiém dién (kWh/hl) - v le die ; ;
(%)
. Ty Ié nhiét tiét kiém
Tiét kiém nhiét (MJ/hl) - y 1 nhie ; ;
(%)
Hiéu qua cai T am A
) , Chi phi dau tw(Triéu
ié) Tiét kiém chi phi (VND/hl - . ) -
tién : phi (VND/hI) dong VND)
, Giam phat thai KNK
Thoi gian hoan von (nam) - P -
(kgCO2/hl)
N/A
4.7. Lén men lién tuc
Cong nghé st
Cong doan | Lén men bia S Lén men lién tuc
dung
Pham vi ap R , e 1. .
Hoat dong san xuat bia quy mo vira va lon.
dung
Téng quan: L&n men lién tuc |a mot phwong phap san xuat bia, trong dé
dich nha duwgc nap vao va bia thanh pham dwoc rat ra mét cach lién tuc tir
. hé théng Ién men, thay vi theo tirng mé nhu truyén théng. Hé théng nay
Hién trang

cong nghé

thudorng bao goém mot hodc nhiéu bén [én men dwoc ndi tiép, noi ndm men
dugc duy tri @ ndng do cao va 6n dinh. Dich nha mdi lién tuc chay qua, duoc
nam men chuyén hda thanh cén va CO,, sau d6 bia non lién tuc dwoc thu
hoi.
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Hién trang: Trong hon 100 ndm qua, nhiéu phuwong phdp 1én men lién tuc
d3 duwoc nghién ctru. Tuy nhién viéc &rng dung cla cdng nghé nay con rat
han ché. Thanh céng nhat |a hé théng cda Morton Coutts sir dung nhiéu bé
I&én men ndi ti€p duoc ap dung trong nha may san xuat bia lén men lién tuc
bat dau tir 1957 & New Zealand. Ngoai ra, mot thiét bi phan &ng 1én men
lién tuc (immobilized yeast reactor) sir dung gia thé c6 dinh ndm men ciing
duoc dp dung @ mdt nha may bia & Phan lan.®

Cach cai tién

Viéc gidm tiéu thu nang lwong va nudc trong nha may bia cd thé dat duoc
théng qua chuyén déi tir hé thdng san xuat bia theo mé sang hé théng san
xuat bia lién tuc. Hé thdng I&n men lién tuc c6 thé bao gdbm ba bé khuly va
mot bé khéng khudy, noi bia dugc tach ra khoi ndm men. Hé théng st dung
ching ndm men cé tinh két béng, giip ndm men két tda va duwgc thu gom
vao cudi qud trinh 1én men. T bé th tu (bé khdng khudy), bia d3 dwoc lam
trong sé chay sang bé& U 4m, noi hvong vi tiép tuc duwoc hoan thién nhd hoat
déng sinh hoc ciia ndm men. Téng thoi gian lwu cda sdn pham trong hé
thdng dao dong tir khoang 40 dén 120 gid, tuy thudc vao yéu cau san xuét.
V& nguyén tic, cac quy trinh lién tuc cé hiéu suit nang lwgng cao hon, dé
kiém soat hon va do dé din dén chi phi sdn xuat thap hon. Nhitng yéu t6
thuc d3y chinh cho viéc 4p dung cdng nghé nay bao gém:

e Gidm mrc tiéu thu tién ich (nhiét, dién, nwdc) vao gid cao diém;

e Gidm ton that nang lwvong va hao hut chiét xuat;

e Yéu cau khong gian |3p dat thiét bj it hon;

e Dé dang kiém sodt quy trinh.

So sanh gitta Ién men theo mé va |én men lién tuc:

e Lén men theo mé bat dau bang viéc b6 sung toan bo chat dinh
dudng ngay tlr dau. Vi sinh vat s& trai qua cac giai doan sinh truéng
khac nhau va san phdm dugc thu hoach sau khi qud trinh két thic.
Phuong phdp nay dé thiét 1ap, phu hop cho cac chu ky ngdn va thuan
tién cho viéc diéu chinh thanh phan dinh du&ng. Tuy nhién, phwong
phédp nay cé thé cho sinh khdi thap hon va dé bi nhiém vi sinh vat
hon.

e Lén men lién tuc duy tri moi trudng 6n dinh bang cach lién tuc b6
sung moi trwong tuoi va loai bo dich cd.

Théng s6 Lén men theo mé Lén men lién tuc
B8 sung chat dinh|T4t cd cdc chat dinh|Chat dinh dudng dugc bd
dudng dudng dugc thém vaolsung lién tuc trong subt
lic dau qua trinh
Thu hoach sdn phdm |San pham duwoc chiét|San phdm lién tuc duoc
xuat vao cudi meé loai bd trong qua trinh
Ty l1& ludn chuyén  |Thap Cao

6 https://beerandbrewing.com/dictionary/5ViRbfHuiP/
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Céc chat chuyén hoda thr|Cac chat chuyén hda chinh
cap (vi du, khang sinh) |(vi du, axit amin, axit hitu
co)

Tap trung sdn pham

Rui ro nhiém khudn [Thap Cao

Cong nghé
stir dung

Distilied
wate:
Dulution
& gy
e vates
o)

o

Nguyén ly thwc hién: M6t phac thao ngan gon vé hé théng 1én men lién tuc
s& bao gbm cac quy trinh sau:

e Thiét bi dau tién (goi la bon gilr trung gian — HUV) duorc st dung dé
kich thich su phat trién cia ndm men va ddm bao dong chay 6n dinh
clia ndm men va bia trong cac giai doan sau cta qud trinh |én men.
Viéc dwa ndm men vao dich nha (wort) 1a mot yéu t& gay cang thang
d6i v&i ndm men do ndng d6 chat dinh dudng cao. Tuy nhién, bang
cach tron dich nha vdi bia dd 1én men mot phan, néng dé chat dinh
dudng sé dwoc gidm xudng, giup qua trinh 1én men khéi dau nhanh
hon. Thoi gian lwvu cGa hén hop bia/dich nha trong bon dau tién
khoang 3 dén 4 gio.

e Trong bdn |én men thit nhat (trong sé hai bén Ién men chinh), bia
[én men mot phan duoc tudn hoan trd lai bon gilr trung gian. Thoi
gian luu trong bén nay khoang 30 gi® hodc lau hon, tuy thudc vao
nhu cau sdn xuét. Trong bon [én men thi hai, qué trinh tinh chinh
bia duoc thyc hién — day la giai doan hoan thién chat lvgng cda bia
sau |én men. Giai doan nay kéo dai khoang 12 gio hodc hon. Sau d9¢,
bia dwgc chuyén dén thiét bi tdch ndm men — [a mét bdn khong
khuay véi day hinh nén. Bia chay vao bon, phan Ién ndm men lang
xuéng day hinh nén va duoc dua trd lai dau hé théng 1én men dé
tron véi dich nha dau vao. Trong qud trinh nay, lugng ndm men sinh
ra thuong vuot qua nhu cdu cla quy trinh sdn xuat. Phan ndm men
du thira s& dugc lam sach dé thu hoi tdi da lvgng bia va sau d6 cé
thé duoc ban.

e Trong bdn 0 lanh, bia duoc bdo quan trong diéu kién lanh trong
khoang hai ngay dé hoan thién qua trinh truedng thanh.

Hiéu qua cai
tién

Tiét  kiém
(kWh/hl)

dién
j 0.3-2 | Ty lé dién tiét kiém (%) 30-35%
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Tiét kiém nhiét T 12 nhiét tigt kia
& nhiét tiét kiém

(Mj/hl) y . 3 .
Tiét kiém chi phi| 594- | Chi phi ddu tw(Triéu déng 1500
(VND/hl) 3.960 | VND) '
Théi gian hoan vén Giam phat thai KNK

) 2-3 02-1.4
(nam) (kgCO2/hl)

e Viéc st dung nang luong, nudc, hoi nudc va lwgng chat thai phat
sinh déu giam dang ké so v&i quy trinh nau bia theo mé (batch). Cu
thé, d3 cé bdo cdo cho thay murc tiét kiem nang lugng dat khodng
30 -35% khi chuyén d6i tir hé thdng sdn xuat theo mé sang hé thdng
san xuat lién tuc.

e Tly thudc vao quy mé va cong nghé, qua trinh [én men theo mé tai
cac nha may bia & Viét Nam tiéu thu nang lugng tir 3,5 — 25 MJ/hl
(twong dwong khoang 1—6,5 kWh/hl), cht yéu phuc vu cho hé théng
lam lanh.

e V@i murc tiét kiém tir 30 — 35% khi chuyén sang I1&n men lién tuc, nha
may co thé tiét kiem duogc khodng 0,3 — 2 kWh/hl, twong rng véi
murc giam phat thai CO, khoang 0,2 — 4 kgCO,/hl.

e KhiCO; sinh ra trong qua trinh 1én men duoc thu héi tir dinh cac bon
I&n men, do d6 khdng thai tryc tiép ra moi trwdng. Viéc thu hdi CO,
|a kha thi va cé thé tai s&r dung cho cac quy trinh khac (vi du: dugc
lam sach, nén va st dung lai trong chinh nha may bia).

e Chiphilao déng va dau tu vén cling dwoc cat giam nho quy trinh [én
men lién tuc duwoc don gian hoda va ty dong hda cao hon so véi quy
trinh theo mé.

4.8. Thanh trung bang mang loc

cong nghé

" R Cong nghé . . .
Cong doan | Thanh trung s Thanh trung bang mang loc
s dung
Phamvi a
) o Thanh trung bia
dung
Tong quan: Cong nghé thanh tring bang loc duoc 4p dung dé dap ¢ng nhu
cau ngay cang cao vé chat lugng bia, dic biét 13 do trong sudt va tudi tho.
N6 gitp loai bd vi sinh vat gdy hdng ma khdng can nhiét, bao toan huong vi
. tw nhién. Ngoai ra, cong nghé nay tiét kiém nang lvong, giam chi phi san
Hién trang

xuat, va phu hop vdi xu hudng san xuat bén virng.
Hién trang:
e Anheuser-Busch: La tap doan bia I&n nhat thé gidi, st dung sterile
filtration d& dam bao chat lwvgng va tudi tho cla cac thuong hiéu nhw
Budweiser.
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Heineken: Ap dung sterile filtration trong cadc nha may toan cau dé
duy tri hwong vi va do trong sudt cla bia.

MillerCoors: Si dung céng nghé loc tién tién, bao gébm sterile
filtration, dé€ sdn xuat bia quy mé lon.

Nha cung cép thiét bi: Cac cong ty nhu Alfa Laval va Pall Corporation
cung cap hé théng sterile filtration cho cadc nha may bia toan cau.

Cach cai tién

Cong nghé thanh trung bang loc dugc trién khai trong nganh san xuat bia vdi

cac dong luc chinh sau:

Pam bao chat lwgng va tudi tho cta bia: Loai bd vi sinh vat gy hdng
héc nhw vi khuan va ndm men gitp bia c6 thé lvu trir 1du hon ma
khéng bi bién chat, ddp (rng yéu cau cla thij trudng vé bia chat lwong
cao.

Duy tri hwong vi va mui thom ty nhién: Khéng nhu pasteurization
(tiét trung bang nhiét), sterile filtration khong st dung nhiét do cao,
giup bao toan huwong vi va mui thom cla bia, dac biét quan trong vadi
cac dong bia thl cdng hodc cao cap.

Tiét kiém nang lwgng va chi phi: Sterile filtration tiéu thu it ndng
lwgng hon so v&i pasteurization, giip giam chi phivan hanh, dac biét
trong cac nha may bia quy mo Ién.

Bao vé moi tredng: Giam st dung ndng lugng dan dén giam phat
thai khi nha kinh, phu hop vdi xu hudng sdn xuat bén virng.

Pap rng tiéu chuan vé sinh: Cong nghé nay dam bao bia dat tiéu
chuan vé sinh thuc phdm, gidm nguy co nhiém khuan trong qua trinh
san xuat, lwu tri¥, va van chuyén.

Cong nghé
str dung

Nguyén ly lam viéc clia cdng nghé thanh trung bang loc:

Thanh trung bang loc s& dung cac bd loc cé kich thwéc 16 rat nho
(thworng 0.45 - 0.65 pum) dé gilr lai nAm men, vi sinh vat, va protein
két tla trong bia. Qua trinh nay dwoc goi 13 "cold sterilization" vi
khéng st dung nhiét, dam bao bia gilt dwgc huong vi ty nhién.

Cé6 hai phuong phép chinh: loc sdu (depth filtration) s& dung chat tro
loc nhu kieselguhr dé loai bd cac hat I&n, va loc tuyét déi (absolute
filtration) sir dung mang loc dé loai bd vi sinh vat.

Bia sau khi loc dugc chuyén truc tiép dén cdng doan déng goi, dam
bado khong bi tai nhiém khuan.

Cau tao cua thiét bi:

Tui loc (filter bags): Lam tur polypropylene hoac vat liéu twong thich
thwe pham, duwoc sit dung dé loc so bd hodc loc tinh, gilt lai cac hat
I&n va vi sinh vat.

Cartridge loc: S&r dung trong hé théng loc cartridge, thudng cé kich
thudc 16 0.45 - 0.65 pm, dam bao loai bd vi sinh vat va protein két
tda.
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Hiéu qua cai
tién

e Loc tadm (sheet filters): S& dung cac tdm loc cellulose hodc vat liéu
tuong ty, thuwong két hop vai chat tro loc nhu kieselguhr dé tang
hiéu qua loc.

e Heé théng lam sach tai chd (CIP): Pam bdo vé sinh thiét bi, s dung
dung dich kiém va nudc ndng dé tai tao va khir trung bo loc.

e Hé théng diéu khién: Bao gdbm cdm bién va van diéu chinh dé kiém

soat ap suat, lvu lwvong, va nhiét do, dam bao qua trinh loc 6n dinh.
&) Yy 4

M6 dun thanh trung bia bang cong nghé loc

Ning lwogng tiét kiém Ty 1& ndng lwong tiét 20-30
(MJ/hl) kiém (%)
Mirc tiét kiém chi phi o n
Mtrc dau tu ( triéu VND)

(VND/hI)
Théi gian hoan vén Giam phat thai KNK

. 2-5 10-20
(nam) (kgCO2/hl)

Hiéu qua cla cdng nghé thanh trung bang loc duwoc danh gid qua cac khia
canh sau:
Lwong tiét kiém:
e Ning lwong: Sterile filtration tiét kiém khoang 20 - 30% nang lwong
so v&i pasteurization do khéng can lam néng va lam mat bia.
e Nguyén liéu: Loai bd vi sinh vat va protein két tla giup giam lang phi
bia do héng hdc, tang hiéu suat s&r dung nguyén liéu.
e Lao ddng: Hé thong ty dong hda cao giam nhu cau lao d6ng thd cong,
ti€t kiém chi phi nhan céng.
Théi gian hoan vén: Tuy thudc vao quy md nha may, thoi gian hoan vén
thudong tir 2 - 5 ndm nho tiét kiém nang lwvong va chi phi van hanh.
Chi phi dau tu: Chi phi ban dau cho hé théng loc v6 trung (tui loc, cartridge,
hodc mang loc) cao hon so vdi pasteurization do yéu cau thiét bi chuyén
dung va vat liéu loc chat lvgng cao. Tuy nhién, lgi ich dai han tir tiét kiém
nang lwong va cai thién chat lvgng bia bu dap chi phi nay.
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Gidm phat thai: Giam s dung nang lvong gidp gidm lugng khi thai CO,, uéc
tinh giam 10 - 20% so vd&i pasteurization.

4.9. Cong nghé ECA cho hé thong CIP

Cong nghé  Cong nghé ECA (Cong nghé

cong nghé

Céng doan | Hé thong CIP , , A
st dung kich hoat dién hda)
Phamvi a g
AMVIAP | e theng cIp
dung
Téng quan: Hé thong CIP (Clean in Place) dung cho hoat ddng vé sinh thiét
bi sau tirng mé nau. Héa chat vé sinh nha mdy bia st dung cho céng doan
. nay la dung dich xut néng, dung dich axit. Hién nay, cong nghé kich hoat dién
Hién trang

héa (Electro-chemical Activation — ECA) la mét phuong phap xtr ly va khir
trung nudc sir dung cac qua trinh dién hoa dé tao ra cdc dung dich khir trung
manh, an toan va than thién véi moi trudng.

Hién trang:

Cach cai tién

Theo phuong phap truyén théng, quy trinh CIP (Clean-in-Place) thuwdng bao
gébm 5 budc lam sach tuan tu nhu sau:
e Rira so’ bd: thuong sir dung nudc tuan hoan (nuwdc thu héi tir cac
chu trinh trudc).
e Rira bang dung dich kiém: thuong 13 dung dich NaOH néng dé loai
bé chat hitu co va chat béo.
e Trang trung gian bang nwéc sach: loai b phan con lai clia dung dich
kiém.
e Rira bang dung dich axit: cé thé dung ndng hoic lanh, nhdm loai bd
can khodng (nhu da véi, protein két taa).
e Trang cudi cung bang nwdc sach: ddm bao khéng con du lwvgng hda
chat trwdc khi dua thiét bi vao sir dung lai.
Nudc kich hoat dién hoéa (Electrochemically Activated Water — ECA) duoc
tao ra théng qua qua trinh dién phan bang t& bao cé mang (membrane cell
electrolysis) trong mét thiét bi chuyén dung. Céng nghé nay cho phép rut
gon quy trinh 1am sach tir 5 budc xudng con 3 budce. Thay vi quy trinh truyén
théng gdm lam sach bang kiém — trang trung gian — lam sach bang axit, buéc
xt ly bang ECA mang lai hiéu qua lam sach vuot troi véi thoi gian lam sach
duwoc rat ngan dang ké.

Cong nghé
st dung

Nguyén ly thwe hién: Nuwdc mudi lodng vai nong d6 NaCl tir 0,5 —0,8% dugc
dua vao dién phan trong mét budng phan rng gdm hai ngan, dugc ngan
cédch bdi mét mang ban thdm. Qua trinh dién phan dugc kiém soat dé chi 1
- 2% lwgng nwdc mudi tham gia phan rng dién phan. Sau khi di qua buéng
phan &rng, qua trinh nay tao ra hai loai dung dich tai hai cuc cé tinh chat
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hoan toan khac nhau:

Dung dich Anolyte: dugc tao ra tai cwc dwong (anode), chira cac chat
oxy héa manh nhu axit hypochloro (HOCI), cé tinh khang khuan cao
va c6 kha nang tiéu diét nhanh chdéng cac vi sinh vat.

Dung dich Catholyte: dwoc tao ra tai cwc 4m (cathode), cé tinh kiém
manh, thudng duwoc sir dung dé tay rira bé mat thiét bi trong quy
trinh lam sach.

Hiéu qua cai
tién

Ning lwong tiét Mdc tiét kiém 30
kiém (kWh/hl) nuwéc (%)

Tiét kiém chi phi Mic dau tuw 1500
(triéu VND) (Triéu VND) '

Thei gian hoan von

(nam)

Giam phat thai
GHG (kgCO:/hl)

Lgi ich cua viéc st dung ECA cho CIP:

Tang thoi gian san xuat cla nha may va hiéu qua hoat déng chung

do CIP ngén hon, - tiét kiém th&i gian 1én t&i 70%.

Thay thé cac hda chat thdng thudng bang cac gidi phap ECA an toan,

nhanh chéng va hiéu qua, gilp tiét kiém chi phi hda chat 1én t&i 90%.

Cac giai phap ECA rat hiéu qua trong viéc loai bd mui vi néng va dw

lwong hwong vi tir thiét bi ché bién.

Anolyte (Chat khir trung) 1a mot tdc nhan khang khuén phd roéng, cé

hiéu qua chéng lai nhiéu loai vi sinh vat.

Than thién v&i moi trwong:

- Tiét kiém nudc |én dén 30%.

- Tiét kiém nang lvgng — T4t ca cac CIP déu duoc thuc hién & nhiét
dé moi trvdng xung quanh.

- An toan trong tay ngudi lao déng, an toan cho moéi trwong nha
may bia.

- Gidm thiéu chat thai doc hai.

- Giam phat thai CO..

ECA KHONG anh huéng dén huong vi, mau sac va hinh thirc clia san

pham d6 uéng.

4.10.

Lap dat VFD cho cac hé thong may nén lanh

Cong doan

Hé théng lanh

Cong nghé sir
dung

Bién tan VFD

Pham vi ap
dung

Hé théng lanh
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Hién trang
cong nghé

Téng quan: D3i véi cdc nha may bia cé cdng suat tir 50 triéu lit/ndm tro 1én,
hé théng lanh déng vai trd quan trong va tiéu thu nang lwvong dang ké. Hién
nay, phan 1&n cdc nha méy da chuyén sang sir dung may nén lanh truc vit do
hiéu suat cao va phlu hop véi nhu cau lam lanh I&n. Cdc mdy nén nay thudng
c6 cdng suat dong co dién tir 210kW tré 1én, dan dén muc tiéu thu dién
nang rat I&n trong toan hé théng. Diéu nay dat ra yéu cau cap thiét vé téi wu
hda van hanh hé théng va ap dung cac giai phap tiét kiém nang lwong.

Hién trang: D& gidm tiéu hao dién nang cho hé théng lanh, nhiéu nha may
bia d3 13p dat thém bién tan cho ddng co mdy nén lanh. Viéc 13p dat thém
hé théng bién tdn cho mdy lanh truc vit, két hop vdi viéc diéu khién ndng
suat lanh bang slide valve s& dat két qua tiét kiém nang lwong rat tot.

Cach cai tién

V&i mdy nén truc vit, viéc diéu chinh cdng suat lam lanh theo tai dwoc thuc
hién théng qua van truot (slide valve). Tuy nhién, van truot nay khéng cé
tac dung diéu chinh cdng suat ctia déng co. Khi van trugt diéu chinh géc mé
cla khe huit mdy nén, déng co may nén van hoat dong & ché do toan tai.
Luvong dién nang tiéu thu cha dong co chi giam mot phan la do lwu lvong
chat tai lanh gidm. Tuy nhién, kiéu diéu chinh cdng suat bang van trugt chi
giup gidm mot phan nang luong tiéu thy, bdi vi ngay ca khi tai gidam xudng
0% (chay khong tai), ddng co van tiéu thu mot lwong dién nang lon.

Viéc st dung bién tan lam thay d6i s6 vong quay cla déng co theo nhu cau
tai lanh thyc té. Diéu nay gidp giam lvong dién ndng st dung cla déng co
may nén.

Cong nghé
str dung

Bi€n tan (Variable Frequency Drive - VFD) khi Iap cho mdy nén hé théng lanh
hoat déng dua trén nguyén tac diéu khién téc dé ddng co bang cach thay
déi tan s6 va dién ap cung cip. Hé théng nay gdbm 3 giai doan chinh: dau
tién, ngudn dién xoay chiéu (AC) 3 pha dugc chinh lwu thanh dién mét chiéu
(DC) nho b6 chinh lwu diode. Sau d6, bo tu dién sé loc phang va 6n dinh dién
ap DC. Cudi cung, bd nghich luu IGBT (Transistor lu&ng cuwc ¢ cdng cach
dién) s& chuyén déi DC trd lai AC v&i tan sé va dién 4p ¢ thé diéu chinh
duoc (0-50Hz hoac cao hon).

Trong nha may bia, VFD gidm sat lién tuc tin hiéu dp suit va nhiét d6 tir hé
thdng lanh thdng qua cam bién. Khi nhu cau lam lanh gidm, VFD ty déng
diéu chinh giam tan s6 (co thé xudng 30-40Hz) dé gidm tdc d6 may nén, tiét
kiém dang ké dién nang (30-50%). Nguwoc lai, khi tai lanh tdng d6t ngdt, VFD
tdng dan tan sé dé dap trng kip thoi ma khéng gay séc dién. Cong nghé PWM
(Piéu ché& dd rong xung) gilp t6i wu hda hiéu suat chuyén déi nang luong
(dat 95-98%), dong thoi giam thiéu tén hao nhiét. Nh& vay, hé théng van
hanh &m 4&i, giam 6n, kéo dai tudi tho may nén va tiét kiém chi phi van hanh
dang ké cho nha may bia.

Hiéu qua cai
tién

Ning luwong tiét kiém

1,237,500 | Mirc tiét kiém (% 15-35
(kWh/n3m) ’m (%)
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Tiét kiém chi phi (triéu Mic dau tw (Triéu
2,475 1,200
VND) VND)
Thoi gian hoan vén Giam phat thai KNK
) 0,5 ° 5 815
(nam) (tan CO2/nam)

Gia dinh k¥ thujt:
e SO lwgng may nén: 2 may
e (COng sudt may nén: 250 kW/may
e Gi0 hoat dong: 20 gio/ngay, 330 ngay/nam
e Chiphi dién: 2,000 VNB/kWh
e Tiét kiém nang lvong du kién tir VFD: 25% (dwa trén tiéu chuan nha
mady bia thuc té)
Tinh toan tiét kiém nang lwong:
e ToOng cdng suat lap dat = 210 kW x 3 = 750 kW
e Tiéu thu nang lvgng hang nam (khéng cé VFD) = 750 kW x 20
gio/ngay x 330 ngay = 4,950,000 kWh/nam
e Udctinh tiét kiém ndng lvong hang nam (25%) = 4,158,000 x 25% =
1,237,500 kWh/nam
Tinh toan tiét kiém chi phi = 1,237,500 kWh x 2,000 VND = 2,475,000,000
VND/nam
Chi phi dau tu VFD wéc tinh:
Bién tdn cho mdy nén 250 — 315 kW thuwdong cé gid 400 — 500 triéu
déng/chiéc.
Téng chi phi cho 2 may: ~1,2 ty dong (bao gdm Iap dat).
The&i gian hoan von = 1.2 ty VND / 2.475 ty VND = 0.48 ndm (~5.8 thang)
- Hoan vén trong vong chua day 1 ndm. T4t c3 tién tiét kiém sau d6 trd
thanh lgi nhuan rong.
Gidm phat thai CO, = 1,237,500 kWh x 0.0006592 tCO2/kWh = 815 tan
CO,/nam

Nguén tham
khao

Céng ty C6 phan Bia Sai Gon - Ha Nam dang van hanh hai may nén truc vit
vdi cong suat dién khodng 250 kW moi mdy, dan d&n muc tiéu thu dién
nang rat I&n cho hé théng lam lanh.
Néu |3p dat bién tan (VFD) cho cdc may nén 250 kW nay va diéu chinh cong
suat lam lanh thdng qua viéc thay d&i téc d6 may nén thay vi s&r dung
phuong phap diéu khién bang van trugt truyén théng, hé thong s& giam
dang ké luvong dién tiéu thu, déng thoi van duy tri dugc cac déc tinh van
hanh 6n dinh dé ddp (ng nhu cau lam lanh trong qua trinh san xut bia.
Gidi phap nay duoc ky vong sé tiét kiém khoang:

e 396 kWh/ngay;

e 1,201,200 kWh/nam;

e Tuong duong 187.7 triéu VND/nam tién tiét kiém chi phi dién ndng;
Vi thoi gian hoan von wdc tinh [a 35 thang.
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4.11.

May lanh hap thu

Cong doan

Céng nghé | Mdy lanh hép thu

hé théng lanh

st dung

Pham vi ap

Quy mé cdng suat Ién

cong nghé

Cach cai tién

dung
Téng quan: Mdy lanh hap thu 13 cdng nghé lanh it duoc sir dung khi cong
nghé lanh s&t dung may nén dugc phat minh. Céng nghé nay cé chi phi dau
cao trong khi hiéu suat lam lanh th&p. Tuy nhién, cong nghé nay cé thé tan
Hién trang | dung nhiét thai, gitup tiét kiém mot phan ndng lvong dién st dung cta hé

théng lanh.

Hién trang: May lanh hap thu dwoc duoc sir dung tai mot sé cong ty san xuat
bia nhu Ustersbacher Brewery, Armeliten Brewery (DPlc), Kirin Brewery
(Nhat Ban), Antarctica (Brazil)...

May lanh hap thu sir dung nhiét thai tir khoi thai |6 hoi hodc cac nguén nhiét
thai trong qud trinh san xuat bia dé van hanh, qua d6 giam dugc nang lwong
str dung cla hé théng lanh st dung may nén.

May lanh hdp phu (adsorption chiller) hoat déng dwa trén nguyén ly thu
nhiét tir qud trinh hap phu va gidi hap cta cap chat hidp phu/chat 1am lanh
(thwong lanh duwdi 0°C hodc
bromide/nuwdc cho Iam lanh trén 0°C), khong sir dung dién nang truc ti€p ma

[a ammonia/nudc cho lam lithium

tan dung nguén nhiét thai tlr qud trinh sdn xuat bia. Quy trinh gém 4 giai

doan kin:
R R e HAap phu: Chat hdp phu (ammonia) thu hoi nudc (chat lam lanh) &
Cong nghé “ . A . 0 . "
, budng bay hoi, tao hiéu ng lam lanh (4-12°C) cho nwéc glycol tuan
st dung .
hoan.
e Giai hap: Khi bdo hoa, chat hap phu duoc gia nhiét bang nhiét thai
dé gidi phdng hoi nudc.
e Ngung tu: Hoi nwdc ngung tu thanh 1dng & buéng ngung (lam mat
bang nudc thap cooling tower).
e Bay hoi: Nuwdc 1dng gian ap suat, bay hoi & budng bay hoi dé hap thu
nhiét tir hé théng lanh.
Ning lwong tiét kiém ,
g lwome ; - | Mirctiétkiem nuérc (%) | -
(kWh/hl)
Hiéu qua cai | Tiét kiém chi phi (triéu o .
i - Mirc dau tw (Triéu VND) -
tién VND)
Théi gian hoan  vén Giam phat thai GHG
(ném) (kgCO2/hl)
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Hiéu qua cua viéc trién khai mdy lanh hap thu trong san xuat bia dwgc danh
gid qua cdac khia canh sau:

e Lwong tiét kiém: Lam lanh chi€m 30 - 40% t6ng dién ndng trong nha
may bia. May lanh hap thu cé thé& gidm chi phi dién bang céch st
dung nhiét thai tiy quy mé nha may.

o Bdo tri: Hé thdng nay it bd phan chuyén déng hon so vdi may nén
khi, giam chi phi bao tri.

o Theigian hoan vén: Cac cong nghé tiét kiém nang lugng trong nganh
bia thwong cé thoi gian hoan von tir 2 - 5 ndm, tly thudc vao quy mod
va muirc do tich hop vdi cdc ngudn nhiét thai.

o Chi phi dau tw: Chi phi ban dau cho hé thdng mdy lanh hap thu cao
hon so v&i hé théng may nén lanh truyén théng, do can thiét bj
chuyén dung nhu bd sinh va bé hap thu. Tuy nhién, lgi ich ldu dai ti
tiét kiém ndng lwgng va chi phi van hanh cé thé bu dap chi phi nay.

e Giam phat thai: Bang cach st dung nhiét thai hodc ning lwong tai
tao, may lanh hap thu cé thé gidm dang ké lwong khi thai CO.

4.12. Giam ro ri khi nén

Cong doan

Pham vi ap
dung

Cong nghé

s Giam ro ri khinén
str dung

Hé théng may nén khi

Moi quy mé san xuat, bao gom tir khu vic nén khi dén diém st dung

Hién trang
cong nghé

Téng quan: Hé th8ng may nén khi va dudng 6ng phan phdi khi nén tai nha
mdy san xuat bia thwdng duwgc van hanh lién tuc 24/24 phuc vu cho nhu cau
khi nén trong san xuét.

Hién trang: That thoat khi nén do ro ri dang dién ra kha phd bién tai cac nha
mdy san xuat bia, nhat |a nhirng nha may cé quy mé vira va nhé. Diéu nay
ldm mdy nén phai hoat déng I&n hon nhu cau thuc té va tang tiéu thu nang
lwvong

Cach cai tién

e Kiém tra truc quan dp suat dau may nén hang ngay.

e Thay loc dau hang thang dé tranh suy gidm hiéu suét.

e Kiém tra va thay thé& dinh ky loc khi dau vao — bd phan dé bj tic
nghén.

e Trién khai chuwong trinh phat hién va stra chita ro ri khi theo dinh ky.

e L3p dat van khéa theo khu virc (zoned shut-off valves) dé kiém sodt
lwu lwgng va tranh t8n that khéng can thiét.

cong
stir dung

nghé

Ap dung thiét bj gidm sat ro ri khi nén ty dong, thay loc dinh ky, tach riéng
cac khu vuece s dung khi va duy tri dp suat téi wu.

Hiéu qua cai
tién

Ning Ilwong tiét
(KWh/hl)

kiém o eixe Lin )
1.5 Murc tiét kiém nwéc (%) | 5-8%
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Tiét kiém chi phi (triéu

VND)

80

Murc ddu tw (Triéu VND)

40-60

Thé&i gian hoan vén (ndm)

0.75

Giam phat thai GHG
(kgCO2/hl)

0.5

4.13.

Cong doan

Pham vi ap
dung

Hién trang
cong nghé

Hé théng may nén khi

Cong nghé
st dung

Lap dat bo diéu khién trung tam cho hé thong khi nén

Lip dat bd diéu khién trung
tdm cho hé théng khi nén

Moi quy md san xuat, sir dung nhiéu may nén khi hoat déng song song

Téng quan: May nén khi dwoc st dung tai hau hét cic co s& san xuat bia dé
cung cap khi nén cho cac muc dich s dung khac nhau. P& dam bao cung ing
dd khi nén cho nhu c3u, s& cé nhiéu hon mét may nén duoc sir dung tuy
thuéc vao quy mé sdn xuat.

Hién trang: Hau hét cdc nha mdy san xuat bia, bao gbm ca cli va méi déu
dang duy tri ch& dd van hanh thl cong dan dén thiét bi phai chay qua tai

hodc hoat ddng ngay ca khi khong tai dan dén tiéu tdn nhiéu nang lwong

Cach cai tién

e Lap dat bo diéu khién trung tam tich hgp cdm bién ap suat dé diéu

phdi hoat ddng clia cdc mdy nén khi.

e Cai dit thuat toan t6i wu tai nham giam thiéu thoi gian chay khéong

tai cha cac may.

e K&t ndi v&i hé théng giam sat nang lvong tong thé dé theo ddi murc

tiéu thu dién theo th&i gian thuec.

Lap dit bo diéu khién trung tdm cho hé thdng may nén khi gitp ty déng hda

Céng nghé = . e Lia
v d viéc phan phaoi tai gilra cdc may nén khi, giam cong suat du thira va tiét kiém
st dun
At dién nang.
Ning luong tiét kiém Mirc tiét kiém nuwéc
(kwh/hl) (%)
N 5 Tiét kiém chi phi (triéu Mirc dau tw (Triéu
Hu,_eu qua cai VND) VND)
tién . e . Y n .2 V4 2.
Thoi gian hoan von Giam phat thai GHG
(nam) (kgCO2/hl)
4.14. Lap dat bién tan VFD cho may nén khi
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Cong doan
Pham vi ap

dung

Hién trang
cong nghé

L3p d&t bién tan (VFD) cho
may nén khi

Cong nghé sir

Hé théng mdy nén khi
dung

Moi quy md cong suat

Téng quan: Trong nha may san xuat bia, nhu cau khi nén ludn cé sy thay doi
do sy bién déng cta hoat ddong san xuat. Do ddé viéc thay d6i lvong khi nén
san xuat phu hop la yéu cau cap thiét.

Hién trang: Viéc 13p dat bién tan cho may nén khi rat phé bién trong cac nha
may san xuat bia, dac biét 1a cdc nha may c6 quy mé 1dn.

Cach cai tién

Bi€n tan giup diéu chinh téc dd déng co mdy nén theo nhu ciu st dung thuc
té, giam lwong dién nang st dung.

cong nghé

str dung

Bi€n tan (Variable Frequency Drive - VFD) khi I3p cho mdy nén khi hoat dong
dua trén nguyén tic diéu khién tdc dd dong co bang cach thay d&i tan s6 va
dién &p dau vao. Hé thdng bao géom 3 giai doan chinh: (1) Chinh Iwu dién
xoay chiéu (AC) thanh mét chiéu (DC) théng qua bé chinh lwu diode, (2) Loc
va &n dinh dién ap DC bang tu dién, (3) Nghich lwu DC tré lai AC c6 tan s6
bién thién (0-60Hz) nh& cong nghé PWM (Piéu ché dd rong xung) vai cac
IGBT (Transistor lwdng cuc).

Trong nha may bia, VFD lién tuc gidm sat tin hiéu 4p suat khi tir hé théng
(qua cdm bién). Khi nhu cau khi nén gidm (vi du giai doan ngirng chiét rét),
VFD ty dong ha tin sé xuéng 30-40Hz dé gidam tdc d6 mdy nén, tiét kiém 25-
50% dién nang so vdi chay truc tiép. Nguoc lai, khi dp suat gidm dot ngét (do
tang nhu cau), VFD tang tan s6 kip thoi ma khdng gay soc ludi dién.

Ning Iluong tiét Murc tiét kiém nuwéc

kiém (kWh/hl)

(%)

Tiét kiém chi phi
(triéu VND)

M&c dau tu (Triéu
VND)

Théi gian hoan vén

Giam phat thai GHG

(ndm) (kgCO2/hl)

4.15. Thu héi nhiét lwgng khéi thai 16 hoi

Cong doan

Thu hoi nhiét lwgng khéi thai
16 hoi

Cong nghé

Lo hoi )
st dung

Pham vi ap
dung

Quy mo6 vilra va ldn

Hién trang
cong nghé

Téng quan: Khai thai cda |6 hoi mang theo mot lvgng nhiét nang kha 1én cé
thé thu hdi va s& dung cho nhiéu muc dich nhu gia nhiét cho khéng khi, nuéc
cap vao |6 hoi dé tiét giam lvong nhién liéu.
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Cach cai tién

Hién trang: Hién nay, xu hwvdng mua hoi rat thinh hanh trong nganh san xuat
bia Viét Nam. Tuy nhién, s& lwgng nha may bia ty van hanh 16 hoi van lén va
c6 thé ap dung gidi phap nay.

Thu hodi nhiét thai khai 16 dé gia nhiét cho khéng khi cap vao 16 hoi. Diéu nay
gilp gidm lwong nhiét 16 hoi can st dung dé nang nhiét d6 cla khéng khi.

B6 thu hoi nhiét khoi thai dugc 13p dit trén ng khéi ngay sau bd gia nhiét
nudc hién cd. Mot 6ng dan khong khi dwoc [3p dat dé két ndi tir bod thu hoi
nhiét dén clra hut gié cta budng dét. Dwdi tac dung hut ctia quat cap gié cho
budng dét, khdng khi s& di tlr méi trudng bén ngoai qua bd loc, sau dé qua
b6 thu hoi nhiét va di vao budng dét, noi né trén vdi nhién liéu dé tao ra qua
trinh chdy trong buéng dét.

) Kénh din gi6 vio
77°C 3 £
P - buong dot

Cong nghé LA LoHoisé1 [ e g—?gc:ﬁui
Sl’]’ dl.]ng J[ : —j Q,,F”a ‘. ==1 loc bui
Quat 1,2,3 ién tai
cflp gio .z — ¥ F l S
vio huﬁng =5 Lo Hoi s0 2 —_— —_—
dit timg 1o 2 j L L
BoGis
— J A n]?iéllr}lchi
&7 Lo Hoi s63 |
) R\_rln d;"sy
tuan hodan
H"!‘f "":_'F“ 36n nude
::;rm. vao s .
) =—— Nudc ngung hoi
??.'m‘n: bo
Ning lwong tiét kiém Mirc tiét kiém nuéc
0,52 0,51
(kwh/hl) (%)
Tiét kiém chi phi (triéu Mirc dau tu (Triéu
189,447 550
VND) VND)
jé 3i | Thoi gian hoan vén Giam phat thdi GHG
Hiéu qua cai ‘ g 2.9 Y 62,5
tién (nam) (kgCO2/hl)

Luwong khai thai ra khi dét 1 lit ddu DO 11,3 m3/lit
Hé s6 khéng khi thira 1,2

Hiéu suat cta 16 85%

Luwong dau tiéu thu trung binh 10.000 lit/ngay
Lwu lvgng khéi thai 115.265m3/ngay

4.16. Thu héi khi biogas tir hé théng x{r ly nwéc thai lam nhién liéu cho néi hoi

Cong doan

Thu hdi khi biogas tir hé théng
xtr ly nwdc thai lam nhién liéu
cho noi hoi

Cong nghé

X& ly nwdce thai ,
y st dung

Pham vi ap
dung

Hé théng x& ly nwdc thai va hé théng 10 hoi d6t gas
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Téng quan: Nudc thai bia dugc dac trwng bdi ndng d6 cao cac chat hitu co
cé kha nang phan hay sinh hoc bao gébm ca dang hoa tan (COD 3000-
6000mg/L, BOD 1600 - 3200mg/L), dang khong hoa tan TSS 2000 -
2800mg/L’. P& dam bao chat lvgng nwdc thai sau x& ly dat quy chuan hién
hanh QCVN 40:2011 (t&i day thay thé bang QVCN 40:2025), cdng nghé x( ly
sinh hoc ki khi va hiéu khi thwong duoc két hgp véi nhau trong cing mét hé
théng x{ ly nudce thai. Trong do, x& ly ki khi thwong duoc coi la xtr ly bac 1,
dudi tdc dung cla hé sinh vat ki khi, cac chat hitu co dwoc chuyén hda thanh
khi sinh hoc bao gdm 75% CHa, 20% CO>, con lai 1a hoi nuéc va cac hop chat
Hién trang | khi khac. Sau xt ly ki khi BOD c6 thé giam chicon 5 - 10% so véi ban dau (tuy
cédng nghé | thudc thoi gian lwu cha x& ly ki khi) s& duwoc xt ly dat quy chuan bédi x{r ly
bac 2 hiéu khi. Dudi tdc dung cta hé sinh vt hiéu khi, cac chat hitu co duoc
chuyén héa thanh CO; va nudc. Trong hai bac xi ly, nang lvgng dugc st
dung cht yéu & xtr ly bac 2 nham duy tri néng do6 6 xi hoa tan 2- 4mg/L dé vi
sinh hi€u khi hoat dong hiéu qua.

Hién trang: V&i 75% la CH4, khi sinh hoc hoan toan cé thé sir dung lam nhién
liéu dét, lwgng khi sinh hoc nhiéu hay it tuy thudc vao lwu lugng thai va tai
lwgng chat hitu co. Tuy nhién, tai mét sé nha may, lwgng khi nay thuong
duoc phéng khéng chir chwa duwgce thu hoi lam nhién liéu sir dung van hanh
16 hoi. Gay lang phi nhién liéu va lam 6 nhiém méi truong

Véi lvgng biogas khodng 350 m3/ngay cé thé san xuat duoc 360kg hoi/ngay
. .. .. |voidpsuats5-6bar. Lvgng hoi nay cé thé dap irng dd nhu cdu mot cho mét
Cach cai tién . i , e n , o . e LA rea .
s6 muc dich si dung, tiét kiém dang ké cac loai nhién liéu khac nhu than,

dau, LPG, CNG hay biomas.

Nguyén ly thuc hién: Caitién hé thong 16 hoi cii (s& dung than, dau, biomass)
Cong nghé | dé c6 thé sir dung ddng thaoi nhiéu loai nhién liéu khac nhau hodc dau tv

st dung thay thé 10 cli cé hiéu suat thap bang 10 hoi st dung biogas ¢ hiéu suat cao
hon.
Ning lwong tiét Mirc tiét kiém nuwéc
‘n 118.800 -
kiém (kWh/hl) (%)
Tiét kiém chi phi Murc dau tw (Triéu
. 646 1.800
(triéu VND) VND)
Hiéu qua cai | Thoi gian hoan vén 37 Gidm phat thai GHG 28
tién (nam) ’ (kgCO2/hl)

Giai phap nay khéng nhitng dap rng nhu cau ndng lwong nhiét cdia nha may
ma con gép phan gidm thiu 6 nhiém moi trwdng bang cach cat giam luong
khi nha kinh metan phat thai ra méi trwdng. Bén canh d4, véi viéc 1ap ddt hé
théng nay, gan nhu toan bd nwdc ngung cé thé dwoc thu hoi, qua do giup

7 Hee-Jeong Choi, Parametric study of brewery wastewater effluent treatment using Chlorella vulgaris
microalgae, Environ. Eng. Res. 2016; 21(4): 401-408
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giam chi phi van hanh va nang cao hiéu suat tong thé cla nodi hoi dét khi. Hé
thdng nay cling gitp loai bd nhu cdu dau tu mot hé thdng x&r ly nudce riéng
cho nbi hoi.

Mac du chi phi dau tw ban dau twong d6i cao khoang 1,8 ty déng nhung hiéu
qud mang lai la twong xing. Thoi gian hoan vén udc tinh khodng 38 thang
(3,2 ndm), nh& vao murc tiét kiém hang nam khoang 646 triéu déng, chd yéu
tlr viéc giam tiéu thu dién ndng khodng 118.800 kWh mbi nam.

Nguén tham
khao

Nha may bia Sai Gon - Ha Noi da dau |3p dit mot hé théng 16 hoi biogas cong
suat 750 kg hoi/h, dp suat lam viéc cta |6 tdi da 1én 10bar. Lwong hoi sinh ra
do 16 hoi nay duoc két néi cung véi hé thdng cap nhiét cha nha may va cap
hoi cho toan nha may va duogc st dung chinh & hai day chuyén chiét chai va
chiét lon. V&i lugng khi biogas hién tai nha may bia Sai Gon — Ha Noi c6 thé
van hanh 10 hoi khoang 18h/ngay.

Ngoai s& dung biogas, 16 hoi duwoc dau tu con tan dung nhiét tir nguén nudc
néng dwoc tao ra trong qua trinh san xuét, tiét kiém nhiét ndng gia nhiét cho
nuwdc cap cho 16 hoi.
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CHUONG 5: QUY TRINH THU'C HIEN CAC GIAI PHAP HIEU QUA NANG LUONG

5.1. Buwd&c 1. Chuan bj

Trong budc nay, doanh nghiép xac |ap cam két tir ban 1anh dao, thanh I4p nhém quan ly nang
lwong va phan cong rd vai trd, trach nhiém cho cac thanh vién. Déng thdi, td chirc tién hanh
ra soat hién trang s dung nang lugng va thu thap dit liéu co ban. Pay |3 giai doan ddt nén
maéng cho qua trinh cai tién lién tuc va hiéu qua.

Thanh 13p Nhém danh gia hiéu qua sir dung nang lwong

e Doanh nghiép thanh 1ap nhém cong tac lién phong ban véi sy tham gia cla cac dai dién
tlr b phan sdn xuat, ki thuat, bao tri, tai chinh va ban Ianh dao.

e Nhém nén do trudng phong nang lugng hodc quan déc san xuat lam trwdng nhom. Pai
dién ban I3nh dao can tham gia nhém dé dam bao cam két va ho tro ngudn luc.

e Quy md va sb lugng thanh vién nhom tuy thudc vao quy mé nha mdy, tuy nhién can
dam bao du nang luc chuyén mén va phan cong nhiém vu rd rang. Vi du: bd phan ky
thuat phu trach thu thap dit liéu, bé phan tai chinh phan tich chi phi —lgi ich, bd phan
san xuat theo dai trién khai.

e Viéc thanh 1ap nhédm can duoc chinh thirc hdéa bang quyét dinh cla ban 1anh dao.

e Nhém t6 chirc hop dinh ky, duy tri trao d&i minh bach va phdi hop hiéu qua.

Tong hop dif liéu tir cac tai liéu hién cé
Céac s6 liéu co ban vé san lwgng, nguyén liéu, nwdc, nang lwgng va cac thong tin lién quan cé
thé duwoc thu thap tir cac tai liéu ¢ san cla doanh nghiép, bao gom:

e Bdo cdo kiém todn nang lvong (néu cd), vai thdng tin chi tiét vé mirc tiéu thuy dién,
nhiét va nudc.

e HO so san xuat thé hién san lugng (lit bia), so d6 quy trinh cdng nghé va théng s6 ky
thuat cda thiét bj.

e Hoba don dién, nhién liéu, nudc trong vong 12 — 36 thang gan nhat.

e Nhéat ky bdo tri cia cic hé thong tiéu thu ndng luvgng chinh nhu néi hoi, hé théng lanh,
may nén khi.

e Tai liéu lién quan dén hoat ddng quan ly ndng lvong (néu cd), nhu viéc dp dung hé
théng quan ly ndng lugng ISO 50001:2018.

Théng tin co ban vé san pham, nguyén liéu, nudc va nang lvong cé thé téng hop theo Biéu 1,
cac thong tin nén khdac tdng hop theo Biéu 2.
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Bi€u 1. Cac thong tin co ban

Tén va dia chi doanh nghiép:

trong nam:

S6 ngay lam viéc

Nhém danh gia hiéu qua nang lwgng

Chirc vu - B6 phan

Nhiém vu nhém

WIN| -

N

Théng tin san xuat co’ ban cta doanh nghiép

, . . San lvong Cong suat thiét ké
San pham chinh . .
(1000 lit/nam) (1000 lit/nam)
Bia chai thuay tinh
Bia lon
Bia hoi dong keg
Bia hoi déng chai nhya PET
Bia hoi déng lon
Nguyén nhién liéu st dung
Tan/ndm Tan/ndm
c
"g Gao - Axit
N X
@, Puong S
'c | Houblon S
«@ I
3 | Chai
oo
Z | Nhan
NGt
Lwong Cong suat
Nuwdc mua m3/ndm No6i hoi | tan/gio
dau1l
Nudc tyu khai thac m3/ndm No6i hoi | tan/gio
::: o> |dau2
3 | Than tan/nam S. | N8I hoi | tan/gio
o0 L
c 2 |than1l
e S S S -
s Dau FO tadn/nam = N6i hoi | tan/gio
£ ] than 2
3 | DauDO 1000 = | May KVA
lit/nam phat
dién
Pién mua kWh/nam May kWh
nén khi
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Dién tu sdn xuat kWh/nam May kWh
lanh

Bi€u 2. Tinh san c6 cha théng tin

Théng tin C6/khéng Ngudn Ghi chu

So d6 mat bang

H6 so san lugng

H6 so nguyén liéu tiéu thu & chi phi

HO so tiéu thu nuwdc, nang lugng va chi phi

H6 so tiéu thu hod chat va chi phi

B4o cdo kiém todn nang lugng

So d6 cdng nghé

Can bang nang lvong

Can bang nudc

H6 so bao dudng thiét bj

H6 so hién trang moi trwong, bién phap xi ly
va chi phi

Cac thong tin cong nghé:

- Ty |& nguyén liéu, nhiét do, thoi gian,
pH moi trwdong, ap luc hoi néng, hoi
nén, cac két qua phan tich hoa, ly, vi
sinh vat, cac chi tiéu cam quan

- Chat lvgng san pham

5.2. Budc 2. Danh gia hién trang str dung ning lvong
Trong budc nay, doanh nghiép can phan tich mirc tiéu thu ndng luvgng cta tirng cong doan
san xuat dé xac dinh cac diém chwa téi wu va co hdi cai tién.
e Lap so d6 quy trinh san xuat
o Xay dung so d6 quy trinh toan bd day chuyén san xuat bia, bao gdbm: chuan bi
nguyén liéu, nau bia, 1én men, b3o hoa CO,, déng gdi va cac hé théng phu tro
nhw ndi hoi, hé théng lanh, khi nén.
o Xac dinh dau vao nang lugng (dién, nhiét) va dau ra (nhiét thai, nudc thai, phu
pham) tai tirng cdng doan.
e Thuyec hién can bang ning lvong
o Tién hanh can bang vat chat va ndng lvong nham dinh lvgng chinh xac dong
nang lugng trong nha may. Cé thé st dung dit liéu tir kifm todn ning lvong
hodc 13p ddt dong hd phu dé do murc tiéu thu cla cac thiét bi chinh nhuw noi
hoi, hé théng lanh, mdy nén khi.
o Tinh todn M(c tiéu thu nang lwgng (SEC) theo don vi MJ/1.000 lit bia cho tirng
cong doan, sau d6 so sanh véi mirc chuin quy dinh trong Théng tu 28/2024/TT-
BCT (tr 822 dén 2.543 MJ/1.000 lit).
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e Xac dinh cac dong thai va tén that ning lwong
o Xac dinh cac khu vyc gay lang phi nang lwgng trong nha may, bao gém:
- T8n that nhiét tir cdc duwdng éng hoi nudc khéng cach nhiét hodc trong
qua trinh dun s6i dich duong.
- Langphidién nang trong hé théng lam lanh do cach nhiét kém hodc may
nén hiéu suat thap.
- RO ri khi nén, cé thé gay that thoat tir 20 — 30% luwgng khi.
o Danh gid viéc quan ly phu phdm nhu b3 malt, men bia va xem xét kha ning thu
hoi ndng luong, chang han st dung khi sinh hoc tir hé thdng x{ ly nudc thai.

e Xac dinh nguyén nhan gay thiéu hiéu qua: Phan tich cac nguyén nhan goc ré dan dén
I3ng phi nang lvgng bang cac cong cu phé bién nhu So d6 xwong ca hay phan tich 5
Whys.

5.3. Buwdc 3. Pé xuat va lya chon giai phap cai tién

Dua trén céc két qua danh gia hién trang va phan tich nguyén nhan géc ré tai Bwdc 2, nha may
ti€n hanh xay dwng va lwa chon céc giai phap tiét kiém nang lwong phu hop véi quy mé, ngan
sach va nhu cau van hanh.

o Dé xuat gidi phap

o T& chirc thdo luan dé xay dwng danh muc giai phap, tham khdo thém céc cong
nghé va bién phap dé cap trong Chuong 4 tai liéu nay.
o Can nhac ca giai phap k§ thuat (Cai tién cdng nghé, dau tuw thiét bj méi,...) va
giai phap quan ly (quy trinh van hanh, bao tri dinh ky, dao tao nhan vién,...):
- Giai phap chi phi thap: Cach nhiét dudng 6ng hoi, khac phuc ro ri khi
nén, tdi wu hoa ké hoach san xuat.
- Giai phdp chi phi trung binh: Lip bién tan cho may nén lanh, thay dén
chiéu sdng bang dén LED.
- Giai phap chi phi cao: Ldp d&t ndi hoi sinh khdi, tich hop hé théng quan
ly nang lvgng ty dong.

e Phan loai giai phap

o Giai phap trién khai ngay: Cac gidi phap chi phi thap, hiéu qua cao, thoi gian
hoan vén dudi 1 ndm (vi du: sra chira ro ri, cdch nhiét dwdng éng).

o Can nghién ctru thém: Cac gidi phap chi phi trung binh, can dénh gia thém vé
tinh kha thi (vi du: I3p dat bién tan, hé théng thu hoi nhiét).

o Khéng phu hgp: Cac gidi phap chi phi cao hodc khéng tuong thich vai diéu kién
nha may (vi du: tw ddng hda hoan toan cho cdc nha may bia quy mé nho).

e Lwa chon gidi phap
Danh gia va lya chon giai phap dua trén cac tiéu chi:

o Tinh kha thi vé mat ky thudt: Phan tich, danh gia mic do tuwong thich vai hé
théng hién tai, mirc d6 anh hudng dén chat lwong sdn phdm va an toan vén
hanh theo Biéu 3.

o Tinh hiéu qua vé kinh té: Phan tich, danh gid chi phi dau tw, thoi gian hoan vén
(wu tién < 3 ndm), tiém nang tiét kiém ndng luvgng theo Biéu 4.
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o Tac dong mdi trudng: Phan tich, ddnh gid mic d6 tac dong dén moi trwdong
theo Biéu 5.
C6 thé str dung cac cong cu hd tro ra quyét dinh nhu phan tich chi phi — @i ich hodc phan tich
da tiéu chi. K&t qua danh gid mdc dod kha thi vé mat ki thuat, kinh té& va tac dong méi trudng
dugc téng hop trong Biéu 6, lam co s& dé luya chon gidi phdp phu hop.

Bi€u 3. Phan tich kha thi vé ky thuat

Tén giai phap: MO ta giai phap:
K&t luan: O Kha thi [ Can kiém tra thém O Loai

1.Yéu cau ky thuat

N6i dung Yéu cau s
Pa co san

Co Khéng

Dau tv phan clng:

- Thiét bj

- Cobng cu

- Cbng nghé

Dién tich

Nhan luc

Thoi gian dirng hoat dong

2.Tac dong ky thuat

Linh vuc Tac dong

Tich cyc | Tiéu cuc

Nang luc san xuat

Chat lvgng san pham

Tiét kiém nang lugng

- Vé hoi

- Vé dién

An toan

Bao dudng

Van hanh

Khac

Luwu y: MAi biéu st dung dé phan tich cho mot giai phép.

Biéu 4. Phan tich kha thi vé kinh té

Tén giai phap: M6 ta giai phap:
K&t luan: [0 Kha thi O Khong kha thi
Pau tu phan cirng (VND) | Tiét kiém (VND)
Thiét bj Malt
Gao
buong
Hoa houblon
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Men

Nudc
Phu tro Than
Dau
Lap dat Dién
Van chuyén Hoéa chat
Khac Chi phi xtr ly
Chi phi thai b
Khac
TONG TONG
Chi phi van hanh ndm (VND) | LAl THUAN
Khau hao = TIET KIEM — CHI PHi VAN HANH
Bao dudng
Nhan sy
Hoi THO1 GIAN HOAN VON
pién = (PAU TU’ / LAl THUAN) x 12
Nudc THANG
Héa chat
Khac
TONG

Luu y: Viéc dién thong tin cho mai gidi phap hiéu qua ndng lvgng vao mot biéu 1a ly twéng

trwdc khi téng hop danh muc céc giai phap kha thi.

Bi€u 5. Phan tich anh hudng dén moi trwdng

Tén giai phap:

K&t ludn: O Tich cwec O Tiéu cwe I Khéng déi

MO ta giai phap:

Moi trudng

Théng sé

Dinh tinh

Dinh luvgng

Khi

Bui

Khi

Khac

Nuwéc

CoD

BOD

TS

TSS

Khac

Chat thairan

Bun hda chat

Bun hitu co

Bi€u 6. Lwa chon cong nghé cai thién hiéu qua nang lwgng dé trién khai




Gidi Kha thi ky thuat Hiéu qua kinh té Hiéu quad méi Téng | Xép
phap trwong hang
L M H L M H L M H

Diém cho mirc thap (L: 0—5), Trung binh (M: 6 — 14), Cao (H: 15 — 20)
o Xay dwng ké& hoach trién khai:

o Lap danh muc gidi phap: Liét ké cac giai phap duoc lya chon, kém theo thong
tin vé chi phi dau tu, mirc tiét kiém nang luong ky vong, thoi gian hoan vén va
ti€n do trién khai dy kién.

o Xay dwng k& hoach trién khai: Lap k& hoach thyc hién cu thé cho tirng giai
phdp, bao gdbm thoi gian bat dau — két thic, ngudn lyc can thiét, th ty thuc
hién, méc kiém tra tién do va bién phap kiém soat rdi ro néu co.

o Trinh phé duyét ké hoach: Trinh k& hoach va dé xut ngin sach 1én ban |3nh
dao dé xem xét, dam bao phlu hop véi ning lyc tai chinh va chién lvgc phat
trién cha nha may.

o Phén cdng thuc hién: Xac dinh rd ngudi phu trach va cac bén lién quan déi vai
tirng gidi phdp. Giao nhiém vu cu thé cho cdc thanh vién trong nhdm dé dam
bao viéc trién khai d6ng bd va hiéu qua.

5.4. Buwdc 4. Trién khai cac giai phap
Thuc hién cac giai phap tiét kiém nang lvgng theo ké hoach d3 dwoc phé duyét, véi phan cong
rd rang va thdi han cu thé, ddm bao tich hop hiéu qua vao hoat dong san xuat.
e Phan cong trach nhiém:
Phan céng nhan su phu trach cho tirng giai phap theo chirc nang:
o BO phan k¥ thuat: Gidm sat viéc 13p dat thiét bj (vi du: bién tan, vat liéu cach
nhiét), thuc hién bao tri dinh ky.
o B® phan sdn xuat: Diéu chinh van hanh phu hop véi gidi phap méi (vi du: téi vu
lich dun so6i).
o Bo phan tai chinh: Theo ddi chi phi dau tu va mirc tiét kiém dat duoc.
o Don vj tw van hodc nha cung cap bén ngoai (néu cd): HO tro thyc hién cac giai
phép chuyén sdu nhu ndng cip néi hoi hodc hé thong tu ddong hoa.
e Xay dwng 16 trinh trién khai
Céc gidi phap duoc trién khai theo céc giai doan, tuy theo mirc d6 wu tién va quy md
dau tu.
o Ngan han (1 -3 thang): Uu tién gidi phap chi phi thap, dé thuc hién (vi du: sra
ro ri khi nén, cach nhiét dudng dng).
o Trung han (3 — 6 thang): Giai phap dau tu trung binh (vi dy: 13p d4t bién tan,
dén deén LED tiét kiém dién).
o Dai han (6 — 12 thang): Giai phap dau tu cao, can chuan bj k¥ (vi du: hé théng
thu hoi nhiét, tich hop nang luvgng tdi tao).
e Theo dbi tién dd
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o S dung Biéu 7 dé theo ddi tién dd céng viéc
o T6 chirc cac cudc hop nhém dinh ky nhdm ra soat tinh hinh trién khai, kip thoi
Xt Iy vwdng mac va dam bao céc hoat dong bam sat muc tiéu, 16 trinh d3 dé ra.
Biéu 7. K& hoach thuwc hién
Giai phap lvra Thoi gian thuc Nguwoi chiu Panh gia tién dd
chon hién trach nhiém Phuong phap Giai doan

5.5. Budc 5. Theo ddi va danh gia hiéu qua
Ddanh gia hiéu qua cla cac giai phap d3 trién khai nham xac dinh murc tiét kiém nang lwong, |gi
ich vé chi phi va lgi ich mdi trwdng dat duoc.
e Do lwéng hiéu qua
o Thuthap di¥ liéu sau khi trién khai, bao gdm mrc tiéu thu dién, nhiét thdng qua
déng ho phu hodc hda don.
o Tinh lai m&c tiéu hao nang luvgng riéng (SEC) theo MJ/1.000 lit va so sanh vdi
di¥ liéu trudc khi cdi tién.
e Dinh lvgng murc tiét kiém
o Tinh todn murc tiét kiém nang lwong (MJ/lit) va chi phi (triéu déng) sau khi trién
khai
o Danh gid tdc dong moi truong: Udc tinh mirc giam phat thai KNK, vi du giam
100 t&n CO,/nam dya trén hé sd phat thai twong &ng.
S{r dung Biéu 8 dé danh gia tdng hop vé lgi ich kinh té& va lgi ich mdi trwdng cla giai phdp dwoc
chon.

Biéu 8. Panh gia giai phap

Giai phap Chi phi thuc Loi ich kinh té Loi ich méi trwong
duoec lya hién Ky vong Thuc té Ky vong Thuc té
chon

e So sanh véi muc tiéu:

o Danh gid két qud dat duoc so véi muc tiéu da dé ra (vi du: muc tiéu gidm 5%
murc tiéu thyu nang luong).

o Xac dinh cac khodng cach gilta két qua thuc té€ va muc tiéu, phan tich nguyén
nhan chwa dat (néu cd), vi du nhu thiét bj khdng dat hiéu suat nhu mong doi,
thiéu dao tao nhan su, quy trinh trién khai chwa déng bd.

e Ghinhan Két qua:
o Chuan bj bao cdo tdm tat gdm cac ndi dung chinh:
= Danh séch cac giadi phdp da trién khai va chi phi thuc hién
= M tiét kiém nang lugng, chi phi van hanh va lugng phat thai.
* Bai hoc kinh nghiém trong qua trinh trién khai va khuyén nghj cai tién
cho cac giai doan tiép theo.
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o K&t qua chuong trinh hiéu qua nang lvong dugc tdng hop trong Biéu 9 va chia
sé v&i ban lanh dao, nhan vién va cac bén lién quan.

Bi€u 9. Panh gia két qua chwong trinh hiéu qua ning lwong
Nang lwong Pon vi Trwéce khi | Sau khi thuwe Hiéu qua Hiéu qua
thuc hién hién kinh té moi trwdong
5.6. Buwdc 6. Duy tri va cdi tién

Sau khi cac giai phdp dugc trién khai, doanh nghiép can thuc hién cdc hoat ddng duy tri va cai

ti€n lién tuc nham dadm bao hiéu qua s dung ning luvgng duoc giit virtng va ngdy cang nang

cao. Cac ndi dung chinh bao gém:

Tich ho'p vao van hanh thwéng xuyén: Dua cac giai phap hiéu qua nang lvgng vao quy
trinh hoat dong hang ngay clia doanh nghiép, thdng qua viéc dp dung quy trinh vén
hanh chuan (SOP), thuc hién bao tri dinh ky va td chirc dao tao nhan sy dé duy tri hiéu
qua d3 dat duoc.

Thiét 13p chu trinh cai tién lién tuc: Dinh ky ra soat va danh gid lai hiéu qua nang lwong
(hang ndm hodc khi cé cdng nghé mai), tlr d6 cap nhat va diéu chinh k& hoach phu hop
v&i diéu kién thuec té.

Rut kinh nghiém va diéu chinh: Ghi nhan cac kho khin, vuéng mac va bai hoc trong
qua trinh trién khai dé cai thién phuwong phap, diéu chinh k& hoach va nang cao hiéu
qua cho céc lan thuc hién tiép theo.

Pé xuat cai tién méi: Dua trén dit liéu van hanh thuc té€ va phan hoi tir hién trudng,
nhém phu trach nang lugng cé thé xéc dinh thém cac co hdi méi dé tiép tuc cai thién
hiéu suat st dung nang luvong.

Khuyén khich sy tham gia: Duy tri va nang cao hiéu qua nang lugng doi hoi su tham
gia tich cyc clia toan thé cdn bd, nhan vién. Doanh nghiép can tdng cwdng truyén théng
nodi bd, dong thoi xay dung co ché khen thwdng phi hgp nham khuyén khich céc sang
kién tiét kiem ndng lvong, qua d6 tao sy gan két va lan tdéa van héa s dung ning luong

hiéu qua trong toan don vi.
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