Hb tro on tap [PE CUONG CHUONG TRINH PAl HQC]

BAI TAP LON KY THUAT HE THONG TRONG CONG NGHE
HOA HOQC: PHAN TiCH VA TONG HOP HE THONG CONG
NGHE HOA HOQC TREN CO SO NHIET PONG HQC
(EXERGY)

1 Giéi thigu

Nganh céng nghiép xi mang 1a mot nganh tiéu hao rat nhiéu niang luong. Dé san
Xuat ra mot tan clinker theo cdng nghé 16 nung tién tién phai tiéu tn 730.000-800.000
kcal twong duong véi 110-120kg than tiéu chuan, déng thoi thai ra ngoai khong khi
lwong khi thai rat Ion, khoang 2500-2800 m? & nhiét do tir 350-380°C véi nong do bui
trung binh 50mg/Nm? gay hiéu ung nha kinh, 6 nhiém mai trudng. Vi vay can phai thi
vu hoa hodc thiét ké lai qua trinh nay dé nang cao hiéu qua cua no.

Ning luong dua vao qué trinh kha cao, 1én t6i 3.22GJ/t nén viéc tién hanh phan
tich exergy la mot qua trinh quan trong. Theo danh gia cia OECD nam 2000 thi gia tri
thuc nghiém tét nhat trong khoang 2.9-3.2 GJ/t. So véi gia tri tinh toan dugc thi kha 1a
phU hop. Trong hau hét cac don vi san xuat xi mang, chi phi ning luong chiém hon 25
% tong chi phi san xuat. Cac khai niém veé exergy la rat hitu ich trong viéc xac dinh
cdng viéc ma phai dugc cung cap cho hé thong dé loai bé nd tir trang thai can bang.
Exergy ciing c6 thé tré thanh mot thuée do cua cong viéc toi thiéu can thiét dé san
Xuat hang hoa va c6 thé duoc sir dung dé danh gia chuyén doi va sir dung niang luong
cho cac hé théng san xuat va nén kinh té quéc gia.

2. M0 ta hé thong

Hé thdng cong nghé co céc operator cdng nghé chinh nhu operator céng nghé tron
dé tron nguyén liéu than va dat sét, thach cao va phu gia. Operator bién d6i hda hoc
nhu cac thiét bi nung clinker...va nhiéu operator cong nghé khéc.

San xuat xi mang bao gdbm cac giai doan sau:

% Khai thac va van chuyén da voi:

D4 voi duoc khai thac theo phuong phép cit tang bang nd min sau d6 dung xe ui
hang 16n i xudng chan nui, duéi chan ndi may xdc cong suat 16n xuc da 1én xe tai,
bang tai xich chuyén vé& may dap d4. P4 sau ddp co kich thuéc cuc dai ¢& 15 mm, Qua
hé thdng bang tai cao su van chuyén vao cau rai (cau rai c6 kha ning tinh tién dong
thoi ngang va doc). Bong thoi véi qua trinh nay thi d4 voi duoc van chuyén vé kho
ddng nhit so bd.
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% Cong doan dap va van chuyén da sét

Ciing nhu d4 voi d4 sét ¢6 kich thudc nhé hon 1000mm dugc may xuc do 1én xe
Koockum ty d6 van chuyén vao phéu tiép lidu, nhd bang tai xich da sét di vao may dap
kiéu va dap dan hoi, dap so bo xudéng c& nho hon 75mm. Sau d6 da sét duoc bang tai
cao su van chuyén tgi may céan hai truc dé dap lan 2 xudng kich thudc con nho hon
25mm. Sau khi can da sét dugc hé théng bang tai cao su van chuyén vé kho dong nhat
so bo.
% Kho dong nhét so bo

D4 voi va da sét duoc xép vao kho thanh 2 déng mdi loai, va d6 vao kho bang 4
cau rai. Cau sé rai lidu thanh ting ludng & ca luot di va lugt vé (co tir 8 dén 29 ludng).
& day ciing c6 2 hé théng gau xdc, khoang 20 gau, dung dé xtc liéu tir kho ddng nhat
lén hé thdng can dinh lwong ty dong Posimat, dinh dung khdi lugng can thiét theo ti 16
can tir bang tai chung chuyén da tai ¢6 tiép liéu cho may say nghién nguyén liéu.

Nguyén tic 1am viéc cua kho 13 khi déng nay dugc do thi déng kia dang duoc Xuc.
% Cong doan nghién lidu

Liéu sau khi dong nhat so b duoc dua vao may nghién nguyén li¢u, dong thoi voi
qua trinh nay, xi cling duoc thao ra tir cac két qua can dinh luong d6 vao bang tai
chung va ciing d6 vao co tiép liéu va vao may siy nghién. Liéu dugc nghién bang may
nghién bi. Liéu tir may nghién, qua gau nang lén hé thong phan ly dé sang, nhiing hat
khong dat yéu cau dua tré vé may nghién qua can hoi luu. Con nhitng hat qua sang c6
d6 min dat yéu cau thi duoc khong khi thoi 18n sild lang.
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% Cong doan dong nhat lidu

Liéu & cyclone ling duoc thdo vao si 16 theo kiéu thao chéo (day ciing 1a mot budc
so bo nira). Sild gom 2 tang, day sild c6 hé théng may nén khi — suc khi vao trong sild
dé dong nhat phdi liéu va tao sy linh dong cho phdi liéu khi thao s& dé dang. Khi khai
dong cong doan nay mat trong hai sild da duoc nap dén mét ntra. Sau do liéu duoc nap
vao tung sild theo nhitng khoang thoi gian dat trude. Khi lidu da duoc dién day mot
trong hai sild thi théo tir silo day xudng sild chira bén dudi theo nguyén tac silé dang
thao s& khong duoc nap con sild dang nap s& khong duoc thdo. Mbi silo déu cb cac
thiét bi do mirc va bdo mirc diy dén trung tam diéu khién vé tinh trang cua tang silé.

% Cong doan nung Clinker

Mghién xi mang
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Truéc khi liéu dua vao 16 nung, phai qua thap say 5 ting. Vi thap sdy 5 tang gom
5 silé ddng nhat, mdi sillo duoc chia thanh 2 tang: tang 1 dung dé dong nhat ting 2
dung dé chira bot lidu. Liéu c6 thé duogc thao tir tangl caa Silo thir nhat sang tang 2
cua Silo tht 2 hoic ¢6 thé théo truc tiép xudng tang 1 cua silo d6. Liéu duoc siy so bd
dén gan 1000°C trude khi di vao 10 nung.

Nhién liéu dé nung 1a bot than dwoc phun & &p suit cao dudi dang mu. Dong khi
néng di nguoc tir day 10 dén dinh 10. Liéu tir két chira duoc di xudng, lidu di vao 16
nhiét d6 tang dan lam cac phan ung pha ran xay ra va duoc két khéi ¢ 1300°C dén
1450°C tao thanh Clinker.

% Cong doan van chuyén Clinker

Clinker ra khoi 10 c6 nhiét do kha cao dugc 1am ngudi qua hé thdng lam mat dén
nhiét do khoang 120°C.

Déi véi day truyén 1: Hé thong 1am mat 14 cac hé thdng 16 quay con

Do6i véi day truyén 2 : Hé thong 1am mét 1a bang hé thdng gian ghi.

Clinker duoc u tir 7 dén 15 ngay truéc khi thao cing phu gia + thach cao vao may
nghién xi mang.

% Cong doan nghién xi mang

Clinker, thach cao va phu gia sau khi ddng nhét duoc cho vao méy nghién xi mang
dé tao ra san pham xi mang. Thanh phan Clinker , thach cao, phu gia duoc diéu chinh
dé dat dugc chit luong xi ming theo yéu cau. May nghién xi mang 13 may nghién kiéu
bi dan. Bé dam bao nhiét do cua xi mang, trong khi nghién nuéc duoc phun vao dudi
dang suwong mu & 4p suat cao.

Xi ming ra khoi may nghién duoc dua qua hé thdng phan ly. Tai day c6 su sang
loc. Néu hat xi ming qua to thi duoc thu hdi tré lai du may nghién. Néu xi mang dat
tiéu chuan thi duoc dua vé kho chira. Néu xi ming qua nho thi duoc thu hdi bai hé
théng loc bui.

% Cong doan dong bao

Xi mang tir Sild chira dwoc van chuyén bang vit tai, giu xtic va bang tai téi phan
xuong dong bao. Tai day co 5 Sil6 chira, ¢ cac Sild chira nay xi mang dugc suc lién
tuc nhd cac may nén khi dé déng nhit lan cudi truée khi dua dén cac may dong bao

hodc dua dén cau cang dé xuat xi mang roi.
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3. Phan tich Exergy trong san xuat xi ming

3.1. Phuong trinh duoc st dung trong phan tich exergy trén hé thdng san xuat xi

mang va bé tong

Dinh luong dong dau vao va dau ra s& dan dén rat nhiéu thong sb ky thuat dé phan
tich exergetic. Cac yéu té dau vao (nguyén liéu va ning luong) va dau ra (khi thai) dé
san xuit 1 tin xi mang dugc rit s& minh hoa trong hinh 2.

Lwong ddu vao cua cac nhién liéu khac nhau duoc chi ra rat rd trong hinh, ciing
bao gdém dau vao va dau ra cho qua trinh san xuat bé tong. Nang luong dau vao & céc
dang khac nhau. Nhién ligu ran, chu yéu 1a than da dong goép 57,6%, dong vai tro 1a
ngudn niang luong cung cap I6n nhat. Nhién liéu long, dau nang va dau diesel chiém
35,95%.Trong khi dién va khi propan tao thanh hai loai nhién li¢u khac tuong tng vai
6,42% va 0,002%.

Mot phan cta dau nhién liéu ning duoc sir dung dé gia nhiét trudgc cho 10 nung,
trong khi phan con lai duoc st dung cho nhu cau vé nhiét trong nha may.Cac dong co
diesel duoc st dung cho viéc van chuyén nguyén vat liéu va cac nhién liéu khac,Ngoai
ra, dién dugc st dung cho hoat dong cua cac bd phan dién tir cuia nha may.Chang han
nhu dé van chuyén, va propan duoc sir dung trong qué trinh san xuat clinker.Tiéu thy
nang luong 16n nhat trong hé théng 1a qué trinh san xuat clinker, chiém téi 59,6% tong
nhu cau ning lugng. Pay 1a mot két qua mong doi ké tir khi nang nhiét do clinker Ién
1450 d6 C. Phan con lai cua niang luong dugc dung cho cac don vi con lai trong nha
May san Xuat,
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Dinh nghia Exergy:ta chi ¢ thé bién dbi 1 phan cta niang lwong nhiét thanh cong
trong qua trinh thuan nghich,va Exergy(j/kg) 1a ning luong ma cd thé bién doi hoan
toan thanh cdng trong qua trinh thuan nghich

Biéu thtrc toan hoc:

E=U+PV+ToS= 3 s

Trong do6: U la nang lugng ndi bo
P 1a &p suat
T la nhiét do
S la entropy
i 1a thé hoa hoc
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va n; 1a sé mol cua cau tu i
Exergy c6 trong mot hé thdng tai mot diéu kién nhat dinh Ia cong hitu ich tdi da co
thé thu duoc tir hé théng. cong thuc hién trong mot qua trinh phu thudc vao trang thai
ban dau, trang thai cudi ciing, va vao qua trinh.

Work = f(initial state, process path, final state).

Trong phan tich exergy, trang thai ban dau duoc xac dinh, va do d6 n6 khong phai
la mot bién.

Exergy cua cac vat liéu khac nhau dugc cho trudc, su can bang exergy cua qué
trinh tré thanh phuong tién trong viéc tinh todn mat mat exergy va hiéu suat exergy
ctia qué trinh. Su can bang exergy c6 thé dugc mé ta (hinh 3) theo phuong trinh:

Ein= Eproduct+Elosses+ Ewaste.

Ton that exergy chu yéu do qua trinh 12 khdng thuan nghich va exergy trong chat

thai bao gom: chat thai ran va long, va khi thai.

Figure 3 Exergy balance

Exergy
’ losses
Exergy l | Exergy of
input Process product
Exergy of
waste

Exergy hitu ich & exergy cua san pham. Diéu nay c6 thé duoc tinh tir phuong trinh
can bang exergy:
Eproducr= Ein = Elosses — Ewaste
Hiéu qua cta qué trinh dugc xac dinh tir % cua exergy hiru ich trén tong sé exergy
dau vao:

_ Eprn duct

gy
f hir:

% ton that exergy, duoc dinh nghia nhu ning luong va c6 thé dugc tinh nhu sau:

}—'Im 55

oy = -
}—‘ir'.
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Trong san xuat xi mang coi nhu chi 6 mot san pham duy nhat nén phuong trinh
nay c6 thé dugc &p dung.
Exergy vat ly cia mot dong nhat dinh duge dua ra bai cac phuong trinh sau:
Ep=h—h, =T, (s—s)
Néu nhiét cia dong duoc biét dén 1a Cp (T) thi phuong trinh sau day duoc sir
dung:

T TC T
Epy = [Cp ['1';..;1'1'—'1'_/ p_'I"_- 4T
T, T,

Mix exergy: cac exergy tron caa mot dong khi noi ma tat ca cac thanh phan caa né
¢ thé duoc coi 1a khi Iy tuong duge dua ra boi cac phuong trinh (Koroneos et al,
2003.):

Enix = R- Z'-, ]n('»n.)

Exergy tron cua khi dét c6 cac thanh phan dé chay c6 thé cho béi phuong trinh sau
day:

- - ¥ A 1 ~ PR \
T I“'l n(57553) + Yo (5 3g55) + veo In(Gagrazs) +

v
+ YH.0 - ]ﬂ( h U) +In(1 + Xo) }
Xo

Exergy hoa hoc: exergy héa hoc cua chat 1a téi da, céng hiru ich c6 thé duoc sinh
ra boi qua trinh can bang vat Iy va hoa hoc cua chat véi méi truong xung quanh.
Exergy hoa hoc cua chat c6 thé tinh bang phuong trinh sau day:

o C
ECP = (1" = ;xﬂj + R ]I‘l( )
\ Cl‘l

Exergy hoa hoc cua cac chat tham gia vao phan ung :
, . 0 .
M+N — P ¢4 lién quan dén nang luong tu do Gibbs caa phan tng 2O boi
phuong trinh:
ESt — ES — EY"=AG"
Exergy héa hoc cua céc chat duoc cho trong bang va exergy hda hoc cia mot dong
khi véi N thanh phan dugc dua ra:

ECE — Z ECh,

Tong exergy ciia mot dong la:
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}— = }—:pl-. + Emix + }—:CIL

Exergy nhiét:

Hiéu suat exergy :
exergy destroyed
exergy input

El
Il

Dinh luong dong dau vao va dau ra sé dan dén rat nhiéu thong sb ky thuat dé phan
tich exergetic. Cac yéu té dau vao (nguyén liéu va nang luong) va dau ra (khi thai) dé
san xuat 1 tan xi mang duogc rat s& minh hoa trong hinh 2.

Lwong dau vao cua cac nhien liéu khac nhau duoc chi ra rat rd trong hinh, ciing
bao gdm dau vao va dau ra cho qua trinh san xuét bé tong. Nang luong dau vao & céc
dang khac nhau. Nhién ligu ran, chu yéu 14 than da dong gop 57,6%, dong vai tro 1a
ngudn ning luong cung cip 16n nhat. Nhién liéu long, dau nang va dau diesel chiém
35,95%.Trong khi dién va khi propan tao thanh hai loai nhién liéu khac twong tng vai
6,42% va 0,002%.

M6t phan cua dau nhién liéu niang duoc st dung dé gia nhiét truge cho 10 nung,
trong khi phan con lai duoc st dung cho nhu cau vé nhiét trong nha may.Cac dong co
diesel dugc str dung cho viéc van chuyén nguyén vt liéu va cac nhién liéu khac,Ngoai
ra, dién dugc st dung cho hoat dong cua cac bd phan dién tir cuia nha may.Chang han
nhu dé van chuyén, va propan duoc sir dung trong qué trinh san xuat clinker.Tiéu thu
nang luong 16n nhat trong hé théng 1a qué trinh san xuat clinker, chiém téi 59,6% tong
nhu cau niang lugng. Pay 1a mot két qua mong doi ké tir khi nang nhiét do clinker Ién
1450 d@6 C. Phan con lai cua niang luong dugce dung cho cac don vi con lai trong nha
MAy san Xuat.

3.2. Exergy hda hoc cua qua trinh nung

Nguyén liéu dau vao cho 10 nung cé chira 75% da voi, 25% thach diép anh.

Phan tng hda hoc xay ra trong qua trinh nung :
CaCO; — Ca0O +CO,  AHg/” = 158 kj/mol  AGg/” = 135 kj/mol
MgCO; — MgO + CO, AHgy =99.7 kj/mol AGg; = 47.2 kj/mol

Thanh phan caa san pham thu dugc sau qué trinh nung cé trong bang sau:
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Table 1 Chemical composition of limestone and shale % kg

Component Limestone Shale Kiln feed
810, 1.0% 52.0% 13.74%
Al O, 0.6% 14.0% 3.95%
Fe,0; 0.2% 5.0% 1.40%
CaO 53.4% 13.0% 43.31%
MgO 0.8% 1.5% 0.97%
K-0O 0.1% 2.5% 0.70%
Na,O 0.1% 1.0% 0.32%
CO; calcination 42.8% 12.0% 35.11%

Luong nang lugng can thiét cho qué trinh nung va luong exergy tich lily trong moi

kg clinker dugc tinh nhu sau:

0 ]
Cale.Energy Req. = 1004—3.315.11 ' hi:'iiu " mnfig;i.u | hfgriﬂ
kJ
=2217-10° XeClink
-0 RS
Calc.Exergy Req = 1004_3.315_1] 'hiﬁfzﬂ + mﬂfig;ill .hi*:;;;
kJ
= 1.624 - 10° KeClink

Nhu vay, véi phan nang luong cung cap cho qué trinh nung, chi c6 khoang 73,2%
la c6 thé sinh céng. Phan nang lugng con lai do 1am néng thiét bi, 1am néng nguyén
liéu v mat mat ra ngoai méi truong.

3.3. Exergy hda hoc cua nhién liéu.
Qua trinh nung clinker 1a qua trinh tiéu tén nhiéu ning luong nhét trong toan bo

day chuyén san xuat xi ming, chiém t6i 59.6% tong nhu cau niang luong. Nhién ligu
cho qué trinh nung clinker cha yéu 1a than céc va dau FO niang. Propan chiém ti Ié rat
nho.Thanh phan cua céc loai nhién liéu dugc cho trong bang dudi day:

Table 2 Composition of Pet-coke and heavy fuel % mass (Szargut et al., 1988; Wall, 1990)

Fuel Carbon  Hydrogen  Oxygen Nitrogen Sulphur  Heating value, AH
(C) (H) (0) (N) (S) (MJfkg)

Pet-coke 97.5 0.3 0.3 1 0.9 33.2

Heavy fuel 86.6 12.2 0.13 0.27 0.7 39.5

Exergy hda hoc cuaa nhién liéu dugc tinh nhu sau:
10
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Déi véi than cdc:

B coxe = AHpercokE - (1.043740.1896 - =2 +0.0617 - -2 +0.0428 - ) +9710-xs
XeC XC XC

Déi véi dau FO nang:

ESE. = AHuro - (1.0401 +0.1728 -1 L 0.0432. 22 4 02196 2. (1 —2.0628 - ‘—”))
X X X XC

Trong do:

Xu, Xc, Xo, Xn, Xs: phan khéi luong cua cac nguyén té H, C, O, N c6 trong nhién
liéu.

Két qua tinh toan dugc cho trong bang sau:

Table 3 Exergy of fuels

Fuel Specific exergy Consumption Exergy input
kJlkg kglkg clinker kJlkg clinker
Pet-coke 3.3-10° 0.096 3.23.10°
Heavy fuel oil 4.1-10° 1.42:107* 5.8
Total N/A N/A 3.23-10°

Hiéu qua cta qué trinh dugc xac dinh tir % cua exergy hitu ich trén tong s exergy
dau vao:

_ Eprn duct

gy
f hir:

Ton that exergy, duoc dinh nghia nhu ning lwong va c6 thé dugc tinh nhu sau:

}—'Im 55

gy =
}—‘ir'.

Dua trén két qua tinh toan theo bang so liéu trén, hiéu qua cia quéd trinh dat
50.2%.

Nhu vay, diéu ndy hoan toan tuan theo nguyén Ii tha 11 caa nhiét dong hoc: Cong
cd thé bién doi hoan toan thanh nhiét, nhung nhiét khéng thé bién doi thanh cong.

4. Exergy va ton that ning lwong
So db dong cua qua trinh san xuét clinker vai cac dong nhiét dugc mé ta chinh xéac
trong hinh 4. Viéc danh gid cac gia tri cua nang luong va nang luong duoc st dung
trong hé thdng duoc thuc hién qua sy phan tich dong vao va dong ra. Ning luong dau
vao va exergy cua cac dong khac nhau cua qué trinh san xuét clinker tinh trén mdi kg
11
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clinker san xuat ra dugc thé hién trong bang 4. Dua theo bang 4, c6 thé xay dung so d6
Sankey biéu dién ning luong va exergy. Cac so d6 (hinh 5 va hinh 6) 1a mot vi du dién
hinh cua exergy va can bang entanpy va cua exergy hiru ich hay mat mat trong qué
trinh . ta c6 thé thay ring c6 khoang 68.5% nang luong 12 hitu ich cho hé théng. gia tri
nay dai dién cho 50% exergy hitu ich va 50% exergy con lai 12 ton that exergy & cac
giai doan khé&c nhau cua hé thdng. ton that 16n nhat (30.9% ) 1a do tinh chét bat thuan
nghich trong gia nhiét truéc cua dong vao va lam mat caa dong san pham. khi thai cua
cac qua trinh d6t chay nguyén liéu gay ra ro ri khoang 15.1% exergy.

Figure 4 Clinker production process
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Tém tit qué trinh:

Nguyén liéu tho 1a da co 75% la da voi va 20% diép thach dua vao thap nung, khi
thai qué trinh nung duoc thai ra & dinh thap. Day thap 1a 16 nung duoc cung cap khong
khi tir bo phan 1am ngudi bing khong khi ¢ day thap va than da (pet-coke) cung cap
nhiét chung cho ca 16 nung va 16 quay. Di ra khoi day 10 nung 1a dong nguyén li¢u kho
di vao 10 quay. Khong khi dua vao 10, lam mat dugc dua tir moi trudng xung quanh
vao. Clinker ra 10 dugc lam lanh béi khdng khi.
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Table 4 Enthalpies and exergies of the clinker production process exhaust gases
(Trerp=25°C)

Stream Flow rate  Specific heat Temperature Enthalpy Exergy
(kglke clinker) (kJ/kgK) °C) (kJkg clinker) (kJ/kg elinker)

Entering the process

Raw feed 1.54 0.9 50 35 1.4
Ambient air 2.68 1 20 —13 0.1
Pet-coke 0.096 25 0 0
Combustion Calorific value =3.35-10" kJ kg fuel 3.216-10° 3.228-10°
Total 3.237.10° 3.229.10°

Exiting the process

Clinker | 0.81 100 60.75 6.36
Preheater exhaust 1.83 1.07 310 538.7 488.6
Hot air from 1.48 1 300 414.5 122.1
cooler

Reaction energy = = - 2.217:10° 1.644.10°
Subtotal 3.231-10° 2.241-10°
Other losses 6 988
Total 3.237-10° 3.229.10°
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Figure 5 Sankey diagram of the energy balance

Pet-coke and heavy fuel

Useful ENERGY

“100% —68%

Figure 6 Sankey diagram of the exergy balance

Pet-coke and heavy fuel

L100% —50%

5. Céc phwong phap giam mat mat exergy
Ta co:
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Cong W duoc tiéu thy c6 thé tinh duoc dwa vao su khac nhau gitra Exergy tai nhiét
d6 dau vao T1 va tai nhiét d6 dau ra T2 caa ngudn nhiét:
1 1
W=E;-E;= QTO(T__T_)
2 1

& day E4, E, 1a exergy tai nhiét d6 dau vao va dau ra caa nguon nhiét

Nhu vdy ning lwong W can thiét cho qua trinh khdng nhitng phu thudc vao nhiét
luong Q ma con phu thugc vao mac nhiét @o T, va To.

Hiéu sé nhiét do T, — T, thuong bé trong tinh todn nén mat mat exergy thuong la
nho. Tuy nhién trong qua trinh thuc té, luong nhiét cap cho qua trinh thuong cé dong
nhiét cd nhiét do Ty,>T1 va luong nhiét lay di trong thiét bilam nguoi thuong co nhiét
d6 T..<T,, Vi vay mot luong exergy 16n hon so voi nhu cau cua thiét bi mat di trong
qua trinh dién ra phan tng.

Cac giai phép tiét kiém ning luong trong qué trinh hda hoc nham giam lwong nhiét
cap cho qué trinh Qyz Va giam dén muc c6 thé hiéu sé nhiét do T, — T, caa dong nhiét
vao va dong nhiét ra.

C6 3 phuong phap chu yéu dé giam mat mat exergy:

- D¢ giam mat mét kha nang chuyén doi tir nhigt sang cong trong céc thiét bi phan
ung thuong dat thiét bi lam nong va lam lanh trung gian. Puong nhién giai phap nay
khong giém duoc lugng nhiét can cap cho qué trinh nhung mot phan luong nhiét nay
duoc cap tai nhiét do thap hon va duoc lay di tai nhiét d6 cao hon vi vay sé lam giam
di phan mat mat exergy. Phuong phap nay chi c6 loi thé khi cac ngudn nhiét co nhiét
d6 khac nhau, hodc cé nhiéu ddi tugng sir dung nhiét khac nhau hoic c6 thé két ndi
giira cac phan tur trong hé thong.

- Mat mat exergy ciing c6 thé duogc giam bang cach st dung nhiét thai & dinh thap
dé tao ra dong hoi c6 ap suat thap cung cap cho céc qua trinh khac hoic sia dung dong
nhiét thai nay dé gia nhiét cho dong nguyén li¢u dau vao.

- Phuong phap su dung bom nhi€t hay tuan hoan nhiét cling thuong hay dugc ap
dung. dong nhi¢t cua dong san pham dinh thap hay day thép s& duoc su dung d€ lam
chat cong tac cho bom. Thyc chat day la qua trinh st dung nang luong tuan hoan.

Trong hé thdng san xuat xi mang (hinh 4) ta thdy nguoi ta cling ung dung nhing
nhguyen tic tan dung ning luong dé giam mat mat exergy trong hé thong
- O 10 nung, khi thai & phan nung cia 16 nung duoc sir dung dé gia nhiét cho dong
nguyen li¢u tho di vao thap, sau d6 dong khi nay méi duoc thai ra ngoai sau khi da tén
dung nhiét @¢ gia nhiét cho nguyén liéu dau. ’ 7
- Trong phan phia dudi cua 10 nung, than dd dugc cung cap vao mot phan dé lam
nong nguyén liéu, mot phan 1a dé nung nguyén li¢u da voi thanh voi song, cung cap
nhiét cho nguyén liéu dé qua trinh chuyén hoa dien ra hoan toan, giam bét dugc phan
|6n nang lugng cung cap cho lo quay.

Phia cuoi 10 quay, linker dugc lam mat bang khéng khi ngoai troi dua vao, sau khi

dong khong khi nay nhan nhiét, nguoi ta khong thai hét ra ngodi ma tan dung mot
phan khong khi néng nay dé dua vao day thap nung, giup cho qua trinh chay cua
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nhguyén liéu mang vao dugc than lgi hon do khong khi nong s& nhanh lam khd nguyén
liéu, giam bét duoc nang luwgng cho qua trinh say nguyén liéu.

6. Kétluan

Sau khi tim hiéu va phan tich exergy, ching ta c6 thé hiéu ro:
- Exergylagi
- Céch tinh exergy
- Nhing yéu té anh hudng dén exergy trong hé théng cong nghé hoéa hoc noi
chung va hé théng san xuat xi mang noi riéng.
Tir d6 rat ra duge cac phuong phap dé tiét kiém nang luong trong qua trinh san
Xuat xi mang ddng thoi ¢ thé ang dung trong cac qua trinh hda hoc sau nay.
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