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NGHIEN CU'U GIAI PHAP TIET KIEM NANG LUQNG HE THONG LANH VA

UNG DUNG TRONG NHA MAY BIA

Pinh Vian Thuén, Pinh Van Thanh, Phan Céng Thinh”

TOM TAT

Trwong Pai hoc Cong nghé Péng A

Nghién ctru giai phap tiét kiém niang luong hé thong lanh va tng dung trong cac hé thong lanh
cong nghiép nodi chung va trong cac nha méay bia néi riéng nham nang cao hé s6 lam lanh COP cua
méy nén, gitip giam tiéu hao dién nang st dung trong qua trinh van hanh may hé thong thiét bi so
v6i hé théng lanh truyén théng. Két qua tich cuc nay gop phin khong nho ddi véi su phat trién
kinh té - x& hoi néi chung, ciing nhu trong nganh bia, rugu, nudc giai khat noi riéng, giam thiéu
chi phi van hanh, giam gi4 thanh san phim, nang cao sirc canh tranh.

T khoa: hé théng lanh, phan td‘ng nhiét, hé s6 lam lanh COP

DAT VAN DE

Tiét kiém ning luong di va dang duoc trién
khai phd bién trong san xudt cong nghiép.
Trong d6, nganh rugu bia, nudc giai khat dugc
chu trong quan tam, dac biét la cac nha may
san xuét bia. Trong san xuét bia, nhiét lanh can
1a 16n dé cung cip cho qua trinh 1én men, ha
nhiét cua dich, bao quan bia thanh pham.
Trong khi d6, hau hét cac hé thong lanh dang
st dung trong cac nha may bia tai Viét Nam
thudng theo cong nghé truyén thdng, sir dung
chét tai lanh nuéc mudi, dan chim lam lanh
nuéc 2°C tai bé. Tuy nhién, cong nghé co
nhidu nhugc diém nhu tén khong gian cho
cong tac xay dung cac bé lanh, suit dau tu
thiét bi 16n dé dap duoc phu tai dinh, ciing
nhu khong khai thac dugc t6i da ning suit
méay. Dé khic phuc nhuoc diém cua cong
nghé truyén thdng, cong nghé lanh sir dung
chat tai lanh Glycol dé san xuit nude 2°C qua
dan lanh tdm ban duoc thay thé, nhung giai
phap nay ciing gap mot s6 kho khan.

chua hoan thién khi thuong xay ra hién tugng
dong bang tai dan lanh do diéu khién khong
tdt. Boi vay, dinh hudng nghién clru, cai tién
bd sung thém bom tudn hoan tai dan lanh
nham ting luu lwong tudn hoan han ché hién
tugng dong bing. Pong thoi, thiét ké hé thong
lanh phan ting nhdm t6i uu ning luong tiéu
thu, hoat dong on dinh va c6 tinh dy phong
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thay thé cao ciia hé thong lanh, phu hop véi
diéu kién Viét Nam va ddc biét 1a tiét kiém
duoc nang lugng 1a rit can thiét va cip bach
cho nganh bia.
VAT LIEU VA PHUONG PHAP NGHIEN CUU
Vit liéu
Duya vao hé théng lanh truyén thong hién hitu
tai cac Nha may bia, tién hanh danh gi4, phan
tich cai tao cum thiét bj tir ché do lam lanh
truyén théng sang ché do 1am lanh phan ting
dat hidu qua cao nhu: bd sung thiét bi, phu kién,
cai tao thiét bi ché tao trong nudc, két ndi
dudng dng pht hop véi cong nghé phan tang.
Phuong phéap
Giai phap ky thuqdt
Qua kiém tra thyc t& hé thng lanh dang dugc
st dung rong rai tai cic nha may bia, nhan
thy tai cum thiét bi san xuét nudc 2°C phuc
vu cho cOng tac lam lanh dich bia sau qua
trinh ling xoay trudc khi vao tank 1én men,
dai nhiét d6 chat tai lanh glycol lam viéc va
nang luong tidu ton tai day tuong ddi 16n. Do
d6, cum thiét bi thuong duoc lip dat chay
song song v&i cung maot ché do 1am viéc theo
cong nghé truyén thong khong mang lai hiéu
qua cao va doi hodi phai lya chon phuong
phap tiét kiém niang luong toi uu hon, dap
Umg 1am lanh hiéu qua, ning cao hiéu suat
thiét bi va tiét kiém chi phi van hanh. Giai
phap cong nghé duoc nghién ciru thay thé ma
nhom tac gia mubn dé cap dén do 1a giai phap
phan ting nhiét trong hé thng lanh.

31



Dinh Van Thuan va Prg

Tap chi KHOA HQC & CONG NGHE

181(05): 31 - 34

Phén tich giai phap

Cong nghé lanh truyén théng dugc sir dung
rong rai trong cadc nha may bia hién nay: St
dung cac cum thiét bi lanh lip song song véi
nhau va dugc van hanh ciing mot ché d6 1am
viéc (nhiét do bay hoi/ ngung tu mdi chét
lanh: teg =ty =tz =te; ter =ty =tz = tc)- Chi
tiét duoc md phong qua so d6 trén Hinh 1.
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Hinh 1. So d6 cong nghé lanh truyén thong
* Cong nghé lanh phan ting nhiét:
St dung cac cum thiét bi lanh lép péi tiép y(’ri
nhau va dugc van hanh theo co ché phan tang
nhiét, c6 ché do lam viéc ’khéc nhau (r}hiét do
bay hoi/ ngung tu moéi chat lanh céc cap: ty; >
tez > te3 > te4; 1:cl = th = 1:c3 = tc)-
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Hinh 2. So' @6 cng nghé lanh phdn tang nhiét
KET QUA VA THAO LUAN

- Ung dung giai phap tiét kiém ning luong
theo co ché phan ting nhiét cho Hé théng
lanh tai Nha may Bia Sai Gon — Ha Noi.

- Pé ha nhiét do Glycol tir 30°C (Glycol tir
thiét bi san xudt nuéc 2°C cia nha niu bia) vé
2,6°C, nhom tac gia chon 3 cip ha nhiét do.
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- Dya vao phan mém tinh chon may nén cia

hang Mycom va tinh chon céc cép ha nhiét

d6 ta c6 két qua nhu mo ta bang 1.

Bang 1. S6 liéu tinh todn va so sanh hé thong lanh
truyén thong va theo co ché phan tang nhiét

pign | Name [ Hesh
Tc | Te | AT ticu thu suat lam
© | © | (© (BKWj lanh lanh,
(kW) copP

Hg¢ thong lanh truyén thong:
37 |1 [38 | 155 | 7042 | 454

H¢ thong lanh theo co ché phan tang nhiét

37 |15 |22 31,2 3215 10,3
37 |6 31 33 224,1 6,79
37 |1 |38 31,7 161 5,08
Tong 95.9 706.6 7,37

Chung loai may nén lanh hang Mycom (Nhat
Ban) duoc lva chon cho hé théng lanh theo co
ché phéan ting nhiét tai Nha may Bia Sai Gon
— Ha Noi 1a may nén pit tong 1 cp, model
N8K, str dung mdi chat lanh NHs,

Thiét bi trao ddi nhiét (dan bay hoi) cho céac
cip st dung kiéu dan lanh tdm ban hing
Hisaka (Nhat Ban) v6i niang suét lanh tuong
ung, mang lai hi€u qua trao ddi nhiét cao va
tiét kiém khong gian lip dit.

Bang 2. So sanh tiéu hao nhién liéu cho 1000 lit
bia thanh pham

Mikc Thuc té tai Nha
Nhién | CONG. ey 1| MY Bla Sai Gon
.. |Ponvi| nghé |7 . - Ha Noi
liéu £ 2, | 6 Viét = <
¢ tot nhat Nan.1 Nam Nam
2009 2010
bién | kWh | 80-120 13%% 140,31 | 108,54

(Theo tdi liéu: San xudt sach hon trong nganh bia
cua B¢ Cong Thuong)

Nha may bia Sai Gon — Ha Noi chinh thic
dugc dua vao hoat dong thu tur thang
10/2008, va chinh thic hoat dong vao dau
nim 2009. Sau mdt nim tiép nhan chuyén
giao cong nghé va van hanh, tor nam 2010
Nha may di bét ddu quan tim dén van dé tiét
kiém néng lugng trong quaé trinh van hanh va
san xuit. K&t qua so sanh muc tiéu hao nhién
liéu cho 1000 lit bia thanh phdm giira hé
thong lanh truyén thdng (nim 2009) va hé
thong lanh theo co ché phan tang nhiét thu
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duoc theo bang 2 rat kha quan, gop phﬁn dua
cong ty vuot qua khd khan cua sy khing
hoang kinh té.
KET LUAN
Qua bang tong hop két qua cho thay, giai
phéap st dung cum thiét bj lanh phan téng co
cac uu diém 16n so véi cum thiét bi lanh
truyén thong. Cu thé:
* Hiéu suit lam lanh ting:
Hé sb lam lanh COP theo giai phap truyén
thng chi dat 4,54, trong khi theo giai phap
phan téng nhiét dat 7,37.
* Giam tiéu hao dién nang ti€u thy:
H¢ thdng thiét ké c6 cung ning suat lanh,
nhung cong suat dién tiéu thu khi toan bo day
chuyén thiét bi hoat dong 100% ning suat theo
giai phap truyén thong 1a 155 kW, trong khi
theo giai phap phan tang nhiét 1a 95,9 kW va
luong dién tiéu thu tiét kiém duoc khi sir dung
giai phap phan ting nhiét duoc xac dinh:
[(155 - 95,9)*100]/155 = 38,13%
* Tang tudi tho thiét bi do cum thiét bi c6 ché
do lam viée it khic nghiét hon nho co ché
phan ting nhiét.
* Thoi gian hoan vén nhanh: 5-6 nam.
Nhu vay, giai phap dé ra da mang lai nhiing
hi€u qua 16n lao va da duogc Téng thau Polyco
cung Truong Pai hoc Cong nghé Pong A ung
dung trong cac Nha may bia nhu:

+ Nha may Bia Sai Gon — Ha Noi

SUMMARY

+ Nha may Bia Sai Gon — Séc Trang

+ Nha méay Bia Sai gon — Vinh Long

+ Nha may Bia Sai Gon — Can Tho

+ Nha may Bia Sai gon — Khanh Hoa

+ Nha may Bia Sai gon — Ninh Thuéin

+ Nha may Bia Sai gon — Bong Thap

+ Nha may Bia Sai gon — Binh Duong

+ Nha may Bia Hoang Quynh

+ Nha may Bia Sai Gon — Quy Nhon

+ Nha may Bia Sai Gon — Quang Ngai
Va huong toi can phai duoc ap dung rong rai
nhiéu hon nita cho cic nganh cong nghiép
lanh noi chung. Da:w biét 1a trong hoan canh
hién nay, khi nguén nang lugng dang ngay
cang can kiét, 1}16n doi hoi t6i uu hod trong
viéc su dung tiét kiém nang lugng thi day la
du 4n hoan toan kha thi va c6 d¢ tin cay cao.
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RESEARCH ON ENERGY SAVING SOLUTIONS OF REFRIGERATION
SYSTEMS AND APPLICATION IN BREWERIES

Dinh Van Thuan, Dinh Van Thanh, Phan Cong Thinh”

Dong A University of Technology

Research on energy saving solutions of refrigeration systems and application in industrial
refrigeration systems in general and in breweries in particular to improve the COP of the
compressor, reducing the power consumption in the operation compared to traditional refrigeration
system. This positive result contributes significantly to the socio-economic development in general
as well as to the beer, wine and beverage industry in particular, minimizing operating costs,
reducing production costs and improving competitiveness.

Keywords: refrigeration system, thermal stratification, COP cooling coefficient.

* Email: thuan.dinh@polyco.com.vn

33



Dinh Van Thuan va Drg Tap chi KHOA HQC & CONG NGHE 181(05): 31 - 34

{é)*
=

Hinh 3. So @6 nguyén Iy hé théng lanh Nha mdy Bia Sai Gon — Ha Néi cdi tao theo co ché phin tang nhiét
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