Bai tap. Tinh toan ton that nhiét
khoi lo
» Kiém tra 10 hoi dét than cta 1 co sé& san xuéat:
- 10 hagi dang van hanh & ché dé du khong khi (luvgng O,
du tr 205 - 236%)
- lugng than tiéu thu = 6 tan/ngay
- nhiét d6 khoi lo: 425°C
- thanh phan khéi |6 do duoc nhu sau: O, = 12,0%; CO,
= 9,0%; CO = 13236 mg/m3; NO = 20-27 mg/m?3; NO, =
4-8; SO, = 249-346 mg/m?3; C,H, = 499-533 ppm
» Yéu cau:
- uwdc tinh % ndang luong tén that qua khai 1o
- dé xuat giai phap khac phuc




Lol glal:
» U&c tinh tén that qua khai lo:
% tén that = 0,65 . [(425 - 200)/9] = 16,25%

» P& xuat giai phap:
— |6 hgi sé& c6 nhiéu can (nhiét do khdi lo qud cao)

> can phéi
+ Xt ly nutc dau vao
+ thuorng xuyén phd can hodc lap b6 phd can tir

truong co tac dung pha can tw dong

- Khi du cao = ha bét cap khi dau vao
- Mét sb giai phap tan dung nhiét thwa
—  Stra chira cac vi tri bao on kem




Nhiét dé khoi lo va ton that nhiét

» Nhiét dé khéi 16 anh hudng dén ton that
nhiét:
— Tinsi 1 CA0 = ton that nhiét
— Tihsi 1o thap > d6 am khai 10 cao, am két hop voi
SO, va SO; tao axit &> gay an mon

» Nhiét do téi wu?
- Tkhéi 1O nén duy tr\| tl‘l’ ]80 - ZOOOC




7an thu nhiét caa khoi lo

» Khoi 10 ¢d luong nhiét rat Ion, cd thé tan thu:
- gia nhiét nuéc cap cho néi hoi
- say nong khong khi truec khi cap vao buéng lra

» Tac dung:
- gidm nhiét do khai thai, giam tén that nhiét do
khoi lo
- tdng nhiét do cua nuédc cap
- tang hiéu suat va gidm duoc nhién liéu s&r dung




Tén that nhiét do xa ddy

» TOn that nhiét do xa day cé thé duoc xac
dinh qua cong thic:

Q — V . (Hns - an)1 kJ/S

trong do:

- V:luong nudc xa day, kg/s

- H,.: nhiét tri cda nu'¢c soi, kJ/kg
~  H,.: nhiét tri cia nuéc cap, kj/kg




Efficiency with Feedwat er Preheat
Etticiency without Feedwater Preheat
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Figure 5.2: Effects of Feedwater Preheat on Boiler System Efficiency
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Tinh toan xa day

»  COng thurc:

TDS nuéc cdp qua xie 1y X % meée cdp qua xir 1y

Xa day (%) = Lwong TDS t6i da cho phép trong nuée 10 hoi
»  Kiém soat tot mirc xa day 1o hai sé gitup gidm chi
phi van hanh va x ly, gom:
— Giam chi phi xt ly sG bo
- Gidm tiéu thu nuéc cap qua xr ly
- ROt ngan thoi gian dirng hoat dong dé bao tri
- Tang tudi tho cla |0 hai
Giam tiéu thu hod chat xtr ly
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4. Ton that nhiét tren duong ong
phan phoi hoi
» Nguyén nhan:
- bao 6n dudng 6ng khong tét  [H]
- bo tri khodng cach khéng hop ly gitba cac hd st dung
va noi hai
- roritrén dudng 6ng, mang 6ng
» Cong thuic: _ 7o
S =110+ m (T, —T, )

- S: tén that nhiét qua bé mat éng, kcal/h.m?
- Tbm: nhiét dé bé mat ong, °C
Tmt: nhiét dd6 moi trudng xung quanh, 2C




Bao on hong




NhiOt taen thEt, 89 mm éng thDp ®en,
90 °C O
Kh«ng bffo «n 50 mm bffo «n 100 mm bffo «n

320 W/m 29 W/ m 19 W/m

50 mm bfo «n so s_nh vii kh«ng bfJo «n: 320 - 29 = 291 W per
263 IYt dCu/n"m

50 mm bfo «n so s_nh vii 100 mm bffo«n: 29-19 = 10 W per |
9 IYt dCu/n"m
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Ton that dau do khéng bao 6n dudng ong
(lit dau/mét/nam)

NhiCt @ ¢ ® ¢ ® ¢
(°C) (25 mm) | (50 mm) | (75 mm) | (100 mm) | (150 mm)
50 15 28 40 50 68
100 74 133 190 250 360
150 160 288 410 472 680
200 248 426 620 786 1136
250 340 628 916 1182 1713
300 482 895 1290 1628 2428




Chiéu day Ioép bao én

N § - éng kvhh éng (mm) BOmMAE
Nhict &2 25] 50| 75| 100] 150| ph¥ig
< 100°C 25 25 50 50 65 50
100-150°C 25 25 50 50 65 75
150-200°C 25 40 50 65 75 90
200-250°C 25 50 50 65 75 90
250-300°C 25 50 50 75 90 100

ChiQu duy li p bflo «n nhi&t ca thO® 1 c x, ¢ ®&nh th«ng
qua viCc c@n ®eéi: c@n b»ng chi phYcho c, c d' ng tam
thEt nhiCx v chi phi bfJo «n.




ChiOu duy lip bfo «n:

|+ H
Chi
phY |

—b
»

ChiOu dCy bfJo «n —

§ & thP x_c ®Pnh chi?u dCy hiOu qu{ cia lip bfJo «n



Vat lieu bao on

CAC LOAI BAO ON

UNG DUNG

UU VA NHUQC PIEM

Polixetiren
Thiét bi bao 6n hiru co lam tur
phuong phap trung hop styrene

Thich hop voi nhiét d6 thap
(-167°C - 82°C). Chu yéu sir
dung trong budng lanh, ong
ctia hé thong lanh va duy tri
cAu trac vat chat

Uu diém: cing va trong lugng nhe
Nhuoc diém: d& chdy, diém nong
chay thap, pha huy bang tia cuc
tim, dé bi cac dung méi tin cong

Polyurétan

Tao ra bang cach cho phan tng
isocyanides va con. Tao thanh
céc tam rong bén trong

Thich hop v6i nhiét d6 thap (-
178°C - 4°C). Chu yéu st
dung trong budng lanh, dng
ctia hé thong lanh, budng lanh
& dudi sau, ong cia hé thong
lanh va ctra, 16p san

Uu diém: cau trac lién két mang
chat chg, ty trong thap va c6 co tinh
cao

Nhuoc diém: d& chay, sinh hoi doc
mot cach tur tur

So thuy tinh (s¢1 khoang)

San xuét bang cach 1am nong
chay khoang chét bazan luyén
than cc trong 10 & 1500°C. Cac
chét c6 gbc Phenol duge thém
vao. N6 c6 thé dugc dung dé lam
tham, chan, hodc dé bao 6n
duong ong

Thich hop voi nhiét d6 1én t6i
820°C. Chu yéu st dung dé
bao 6n cho 10 cong nghiép,
thiét bi trao d6i nhiét, thiét bi
sdy , 10 hoi va dudng 6ng
nhiét do cao

Uu diém: co ty trong nam trong
khoang rong va ¢ nhiéu dang khac
nhau. N6 1a chét tro vé phuong
dién hoa hoc, khong an mon va van
gilr duoc co tinh trong qua trinh st
dung

[}
S




CAC LOAI BAO ON

UNG DUNG

U'U VA NHUQC PIEM

S¢i thuy tinh

Hinh thanh bang cach lién két
cac so1 thuy tinh vd1 nhau sau do
gia nhiét san xuat chin, bang ban
cung, bang c6 do ciing cao va
hinh thanh céac éng

Thich hop v61 nhiét do 1én téi
540°C. Chu yéu sir dung dé
bao 6n cho 10 cong nghiép,
thiét bi trao d6i nhiét, thiét bi
sdy , 10 hoi va dudng 6ng nhiét
do cao

Uu diém: khong 140 hoa.

Nhuoc diém: San pham c6 tinh
kiém nhe — pH 9 (trung tinh ¢
pH7). N6 duge dung dé boc bao vé
tranh an mon kim loai

Silicat canxi

San xuit tir vat liéu can xi silicat
khan duoc gia c6 bang chét gan
khong chira amidng. N6 c6 rat
nhiéu dang va nhiéu kich c& khéc
nhau.

Thich hop véi nhiét d6 1én toi
1050°C. Chu yéu st dung dé
bao 6n cho vach 10, 10 Itra, vat
liéu chiu lira, 6ng hoi va 16 hoi

Uu diém: c6 cu trac 16 khi nh,
dan nhiét thap, van giit dugc kich
thudc va hinh dang ¢ khoang nhiét
do sur dung. Vat liéu nhe nhung co
cAu trac chic chan chéng lai sy mai
mon. N6 khang 4m va chong an
mon.

Soi gobm

Lam tir nhom c6 do tinh khiét
cao va cac hat cat, duoc dun
nong chay trong 10 dién va thoi
khi véi toc d6 cao tao thanh cac
so1 nhe. Tao thanh cac dang khac
nhau dé lam vai voc, phot, gach
chiu ltra

Thich hop vé1 nhiét do 1én téi
1430°C. Chu yéu st dung dé
bao 6n cho 10 nung va 16 d6t
vat liéu chiu Itra, hop Itra, stra
10, bao 6n , bao 6n cudn day
cam ing, dém nhiét do cao va
vat liéu boc.

Uu diém: Thich hop véi cac thiét bi
ung dung khac nhau do ¢6 cac dang
khac nhau.

65







Nhiét va lanh trong
san xuat bia

St dung nang luong hiéu qua




Phan bo ndng Ivong va thwc té tiéu thu
nang lUong trong cac nha may bia

Ho tiéeu thu
nang lwong

Nhiét nang tiéu
thu

Pién nang tiéu
thu

Hé thong nau

500/0 - 60%

Hé thong
thanh trung

10% = 20%

Hé thong lanh

Hé thong vé sinh
thiét bi

10°/o - 20%

Hé thong dén
chiéu sang

20% + 30%
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Steam recovery from Wort Kettle (Vapor Re-Comression.)

Improvement of refrigeration system (lce Thermal Storage & Cascade
Cooling)

Improvement of Pasteurizer( Optimization of heating conditions)
Anaerobic Waste Water Treatment + Biogas Boiler

B. Refrigeration system
Ice Thermal Storage+Cascade Cooling

A. VRC System To save electric
Steam power and
manage the
power deman

(s -
[njninl [ale)

~  C. Improvement of
Pasteurizer

Saving steam

and water
l l """"""""""" l ——————

D. Anaerobic Waste Water Treatment+

Biogas Boiler
Make steam and treatment

the waste water 70




Tiét kiém hagi = sw
dung lai lvong
hai thoat ra

A - Hé thong VRC

VRC - Vapor Re-Compression (tai nén hai)

Conventional heat recovery system VRC system

)

!
f2] Exhaust steam Recovery as hot water

v

%
Vapor Re-Compressiond system

Exhaust steam

HL: heat loss

jj

Steam ioﬂlp ressor
i

, E

) : i
/’_45} COP=15~20

i

)

-’

Hai thoat ra
mang theo
nhiéu NL!

Boiler steam

Hé théng VRC doi héi may nén hai chay = dau.



oo

. Hé thong CCS
CCS-Cascade Cooling System (Hé théng lam lanh da cap)

Lam lanh theo nhiéu giai doan sé tiéu thu it NL han so véi lam lanh
don cap v&i sw chénh léch nhiét do l&n

Conventional System Cascade Cooling System

= ° =
—— T=35°C COP=8.06




C. Hé thong Opt-Past

Past - Pasteurizer (Thanh

tru ng): Pasteurizing

Z0oon

Thanh trung = lam ndng )
cac chai dwng bia t¢i 60°C IE{)
va gilr trong vong 10 phut %1
- tiéu thu luvong hai lon.

Cudi cung can lam lanh
xudng ~ 35°C, trudc khi
chuyén t&i cdng doan tiép
theo (dan nhan)

Opt-Past: Tiet kiém hgi qua viéc cai
thién hiéu suat




—Léng nrdc nong @ Hen

. AARA ;ﬂﬂ AR A L AR AR AR AR _E
{gujuj Lkbii) lﬂfllij l'lﬂj ﬂijilij 11 lijll'llllijl =

}H{ 1 /\an {\H 3 )
, ! :
' : i

Mad

______________________________

______________________________________________

Thiét bi bomn nhiét

So do hé théng thanh trung khi ste dung thiét bi bom nhiét



D. Xt ly NT = phan hay yem khi (Anaerobic
WWT) va noi hai biogas

Nhiéu nha may
tieu thu nuoc >
10 lan so véi
lU'ong bia.

NT c6 noéng do
cac chat 6
nhiém hu co
cao tir du'dng
hda va Ién men
sé duoc xr ly
yém khi.

Khi SH (biogas)
tao ra sé duoc
st dung nhu
ngudn nhién liéu
cho 10 hai.

Waste water
from
Brewhouse and
Fermenter

Fixed bed
or UASB

Bio-gas boiler

i | "

Blower

Gas compressor

(Gas holder

] == e e e e

|

Steam accum.
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NHA MAY BIA THANH HOA

Tainén hoi cho c ac néi ndu hoa (Vapor Re-Compression)
Cai thien hé théng lam lanh (Ice Thermal Storage.

Improve thi 5 t bi thanh tr u ng( Optimization of Pasteurizer)
X@ |y nuéc thai bang phan hay yémk

OII.QN( TRUN[" TP rHﬂNH HOA BT: (03 f] 857

= — e — i — =

Hoi thoat ra tir hé thong nu

Cac thiét bi Ién men




Loi ich nang lUong
va moi truong
Dw an Bia Thanh Héa, trwé'rng hop 100% dworc lap tai Viéet Nam

- Tiét kiém NL(quy ra tan dau tiéu chuan)

63,487 Toe/nam

(Dua trén so6 liéu san xuat 12.040.000 kL nam 2005 cho toan b6 day
chuyén tai Viét Nam)

- Giam phat thai KNK
196,425 ton-CO2/nam

(chi tinh riéng hiéu 'ng do tiét kiém NL)
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Cac linh vwc cdng nghé c6 the
trng dung

VRC Chung céat ruou, nha may dudng

Refrigeration San xuat nudc gidi khat, nha may sira
Opt-Past. Nudc gidi khat

Biogas Boiler Cdac nganh cdng nghiép c6 x&r ly nuwéc thai bang

phuong phap sinh hoc (yém khi)




Bao on nhiét

St dung nang luong hiéu qua

— (dan dung va thuong mai)




Hé so that thoat nhiét
Q:(QR+Qw+QF+Qv)/(S1 ‘|'Sz) [W/m2K]

. Qg (nhiét méat qua mai nha)

Qy, (nhiét mat qua tudng
va clra soO)

Qy (nhiét mét qua
thong giod)

Qi (nhiét mat qua san nha)
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Hé so6 that thoat nhiét (Q) nha &
(theo tiéu chuan Nhat Ban)

B 1 ith s
DN m ith tae
D

I 2th i=E

WoEth isE
DT W #th ing

Khu vuc
Q (W/m?2K)



So sdnh hé sé that thodt nhiét nha &
gitra cac nuoc PT

T W

\Y v

!
|

!
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|

| !
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-
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Bao on nhiét

» Do = hé sb cach nhiét (R) hoac hé sb truyén
nhiét toan dién (U)

» TuUong quan gidra gia tri U va gia tri R

L1 _0,

R AT

Q s:Dong nhiet trénd t vi dién tich
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Material

R-Value (K-m?*W)

R values (h-ft-° F/Btu)

Brick 0.03 R-0.2
Cellulose wet-spray 0.52-0.67 R-3 to R-3.8
Cellulose loose-fill 0.52-0.67 R-3 to R-3.8
Concrete, air-entrained 0.69 R-3.90
Concrete, poured 0,01 R-0.08
Fiberglass loose-fill 0.44-0.65 R-2.5 to R-3.7
Fiberglass rigid panel 0.44 R-2.5
Fiberglass batts 0.55-0.76 R-3.1 to R-4.3
Fiberglass high-density batts 0.63-0.88 R-3.6 R-5
Glass 0,04 R-0.24
Cementitious foam 0.35-0.69 R-2 to R-3.9
Icynene spray 0.63 R-3.6
Icynene loose-fill (pour fill) 0.70 R-4
Perlite loose-fill 0.48 R-2.7
Phenolic spray foam 0.85-1.23 R-4.8 to R-7
Phenolic rigid panel 0.70-0.88 R-4 R-5
Polyethylene foam 0.52 R-3
Polyisocyanurate spray foam 0.76-1.46 R-4.3 to R-8.3
Polyisocyanurate, foil-faced rigid panel (Pentane expanded) 1.20 R-6.8
Polystyrene, molded expanded (EPS) low-density 0.65 R-3.7
Polystyrene, molded expanded (EPS) high-density 0.70 R-4
Polystyrene, extruded expanded (XPS) low density 0.63-0.82 R-3.6 to R-4.7
Polystyrene, extruded expanded (XPS) high-density 0.88-0.95 R-5 to R-5.4
Polyurethane, open-cell spray foam 0.63 R-3.6
Polyurethane, closed-cell spray foam 0.97-1.14 R-5.5 to R-6.5
Polyurethane rigid panel (Pentane expanded) initial 1.20 R-6.8
Polyurethane rigid panel (CFC/HCFC expanded) initial 1.23-1.41 R-7 to R-8
Silica aerogel 1.76 R-10
Straw bale 0.26 R-1.45
Urea-formaldehyde foam 0.70-0.81 R-4 to R-4.6
Urea-formaldehyde panels 0.88-1.06 R-5 to R-6
Vacuum insulated panel 5.28-8.80 R-30 to R-50
Vermiculite loose-fill 0.38-0.42 R-2.13 to R-2.4
Wood, chips and other loose-fill wood products 0.18 R-1
Wood, cardboard 0.52-0.70 R-3 to R-4
Wood, hardwood 0.12 R-0.71
Wood, softwood 0.25 R-1.41
Wood, panels such as sheathing 0.44 R-2.5
Wool, rock and slag , loose-fill 0.44-0.65 R-2.5 to R-3.7
Wool, rock and slag, batts 0.52-0.68 R-3 to R-3.85




Whole Window U-factors of Sample Windows (BTU/h-ft*>-F)
Aluminum frame Aluminum frame Wood or

w/o thermal with thermal break Vinyl Frame
break
Single Glass 1.30 1.07 n/a
Double Glass, 2" air space 0.81 0.62 0.48
Double glass, low-e, (E*=0.2), 2" 0.70 0.52 0.39
air space
Double glass, low-e, (E*=0.1), 72" 0.67 0.49 0.37
air space
Double glass, low-e, (E*=0.2), 2" 0.64 0.46 0.34
space with argon
Triple glass, low-e, on two panes, 0.53 0.36 0.23
2" paces with argon
Quadruple glass, low-e (E=.01) on n/a n/a 0.22
two panes, V4" spaces with (1.24 W/m2K)
Krypton

*E is the emittance of the low-e coated surface.

Source: 1993 ASHRAE Handbook: Fundamentals, (Atlanta, GA:American Society of Heating, Refrigerating, and Air-Conditioning
Engineers, Incorporated, 1993).Note: These are example of whole window U-factors of 3 ft x 5 ft windows. U-factors vary somewhat with
window size. Ask the dealer for the specific values for the window you are looking at.

https://www.energyguide.com/info/window?2.asp>



Cau truc cia SPACIA-21
(Kinh co trang nhiéu I6p vat liéu)

SPACIA

Low-E glass
Low emissive layer

Vacuum layer
(0.2mm)

Clear glass
Low-E glass

Low-E glass coating

Ar gas laver

SPACIA

Al spacer
Sealing material

0.7-0.9W/m2K

Nippon Sheet Glass: http://www.nsg-spacia.co.jp/index.html



Hiéu suat caa SPACIA-21

54.540 0O Asahikawa

. apporo
U=0.9

IG unit 64,862

(FL3+Air12+LowE3) m28
U=1.
FL3 105.828
U=5. '

—

128316

0 20000 40000 60000 80000 100000 120000 140000

SPACIA-21gidm han 20% NL tiéu thu & may diéu hoa nhiét do so voi
loai truyén théng (/G unit with Low-E and Ar gas injection).
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Png dung tam cach nhiét chin khéng

Cac Ung dung dién hinh

»>TB gia dung: td lanh, ngdn lanh, &m nhiét, binh dun
nuédc, ndi com dién, may ban dé an/ubng ty déng...
»Can ho: san nha, toa Iét (4m), chau tam, clra ra vao,
thung chra nuUédc nong

»>Giao thdng van tai: container chuyén hang, tau, xe 6
t0, cac thiét bi cha trén bién

»Cac may moéc chinh xac cao

»Cac SP ma sw ro ri nhiét s& anh hudng dén van hanh

1BiSEREA TS o~

TIAFYI ERE
TEFR—PRT1IbL

v

0.0012W/mK
(D6 dan nhiét U=0.3 at 4mm chiéu day)
Panasonic: https://panasonic.ca/english/vacuumpanels/vip.asp ss




