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L1 NOI DAU

Nhu cdu vé nang lugng trong san xuilt ciing nhu doi song 1 rat 1on va ngay
cang tang. trong do nhiét nang chidm (v 1¢ cha y&a. Thi du, nam 1989, nang luong
San xudt tren wan the eidi khoang 358 x 107 kI (339 x 1o° By, rong dd 39.2% (i
dau mo va khi hod 1ong: 27.4% tir than dd, 19.8% tir khi thien nhicn, 5,6% tir nane
lugng nguyen 1a, nh vay 1a 92% niang lugng trén, it ra ¢6 mot kan thé hien dud
dang nhi¢t nang.

"Trong qud trinh san Xuil va st dung nang lugng dudi dang nhiét ning thi viéc
sinh hoi va dua dén hé ticu ding c¢d mot vai trd quan trong.

Vige sdn xudt va str dung hoi da o6 tir il liu. Néu khong ké dén chiée chong
chéng hoi - aclopile - do nha todn hoe Hero ngudi Hy lap ché tao ra tir nhimg nim
200 trude cong nguyén, chiée binh xe quay bang hoi nude ¢ita mot nguoi Y tén 12
Branca ¢h¢ (ao Lirnam 1600 thi nam 1680 Dr. Denis Papin ché tao 16 hoi ¢é dp sudt
dimg trong ché biéh thye pham; nim 1698, Thomas Savery duge cp bang sing ché
v he thOng bom nudc bang hoi. Nam 1690 mdy hoi nude diu ticn duoc ché tao
theo ¥ trdng caa Papin va dugc hoan thign bai Thomas Newcomen va John Cowly
vao nam 171 1. Liic dd 10 hoi v mdy hoi di 1ién v6i nhau. Dén 1769, mét cong nhén
corkhi nguoi Anh James Watt mdi ché tao 10 hoi Ki€u toa xc tdch khoi dong coy; tir
1804, Trevithick di thiét k¢ loai 10 hoi dang nhu hicn nay: than hinh tru dav (ron
chiv ap sudt cao. Clng ddng ché ¥ 13 1 nam 1730 Dr, John Allen ¢d lan diu tien
tinh todn hi¢u sudt cba 15 hoi [3m co 6 d¢ khong ngimg cai (ién, hoin thien.

Dén nay. da cd hing tricu chice 16 hoi ra ddn voi hang tram Kidu ding vi quy
mo khde nhau. C6 nhimg 16 hoi nho, méi gidr chi san xudt duge mdy chue 1it nude
néng hodc hoi bio hod & dp sudt binh thudmg nlumg cling di ¢é nhimg 1o hoi 46 so.
Mot 107 sin xudt dén ba bon naan tan hai mede dp sudt dén wén dudi 300 bar, nhi¢t

dé tren dudi 600°C ¢dp hoi cho 16 may phit dién dén 1200 + 1300 MW.

RO rang viee sian xudi vi st dung nhi¢t et hoi nude di gép phin quan tong
trong céng cuoe cich mung khoa hoe k§ thadt, phat trién cta x3 hoi vt ning cao
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dai song nhung cling cén hwu ¢ o hoi nude @ dp sual v nhict do cao cling rdl nguy
lai, khong chi cho i sin ma cd dén tinh mang con ngudsi. khong phai dén bay g1t
i di L rit aw; rong cudn sach vé “Tod nude” xuat ban nam 1898 cho bict la nam
1880 chi ritng nude M¥ dil ¢6 170 vu no 1 hai jam chét 250 ngedsi va bi thuong
555 ngudi... Do VAy ta can phai tm edch nép we phdt huy tdc dung tich cyc cua
viec san xudt hot, déng thod han ¢hé nguy hiém dén mifc 161 thiéu.

Cudn séch "Cong nghé 1o hoi va mang nhiét” mudn giéi thiéu vai ban doc
nhiing n6i dung vé co ban vé qua trinh v thi€l b sin xuit v vin chuyén hoi nude,
nude ndng chu yéu tic nhién li¢u hitu ca.

Cuén sich duge chia thanh hai phan, gém 7 chuong, 6 chuong déu gidi thiéu
vé cong nehé 16 hoi do PGS. TS Pham Lé Dzdn bi¢n soan v chuong 7 gidi thieu vé
mang nhiét do TS Pham Cong I1an bién soan.

Do pham vi han ch€ vé kh&i Wwong cudn sdch, thdi gian bién soan, kién thifc va
pham vi kinh nghiém ciia tic gid chic 12 chua thod méan duge yéu cau clia ban doc
va khé tranh khoi sai s6t, nhdm lan.

Chting t6i rat vui ming néu duge ban doc quan tim str dung va dong gép ¥
kign. Xin chan thanh cam on.

CAC TAC GIA



Chuong I

KHAI NIEM CHUNG

1.1 NHIEM VU CUA THIET B| SINH HOI

Thidt bi sinh hoi (TBSH) ¢6 hai nhiém vu chinh, dé la:

1. Chuyén hod céc dang nang lugng khdc thanh nhiét ning; trong céc budng
d&t nhién liéu hitu ca, chuyén hod ning cla nhién liéu hitu co nhr than d4, ddu ma,
khi dot, v.v.. thinh nhi¢t nang ctia san phﬁm chdy; trong céc 1o ph:?m itng nguyén tir
tién hinh céc phan img phin huy hoiic tdng hop hat nhan nguyen 1@ phét ra nhié(;
trong 15 hoi mat trdi, cac bd thu hap 1hy nang Tugng bdc xa ca mit trdi 16i chuyén
hod thinh nhiét nang; trong 1o hoi dia nhiét chét tdi nhiét hoae moi chill hip thy
nhigt nang trong 1dng qua d4t; trong 18 dién chuyén dién nang thanh nhigt nang
VA

2. Truyén nhiét ning sinh ra cho chdl téi nhi¢t hoac mdi chdt dé dua chiing tir
thé 1dng ¢6 nhiét d6 thong, thudng 16n nhiét do cao hoge nhigt 4o soi, bi¢n thanh hoi
bio hoi heiic hol qud nhiét.

1.2 SO QUA VE CAU TAO VA NGUYEN LY HOAT PONG CUA CAC LOAI
TBSH DUNG NHIEN LIEU HUU CO

O day gioi thiéu ba loai TBSH (Lo hoi) dién hinh: 1o hoi d6t thi cong, 10 hoi
ghi xich va 1o hot dot phun,

1.2.1 Ciu tao
a. Lo hoi dot thiz céng (hinh 1-1a). Py 12 loai 16 hoi don gian nhat, lan doi
nhit, d&t nhién liéu rin. Thong thudng loai 10 hoi nay gém cic by phan chinh nhu

sau: balong (bao hoi) (1) chta nude, hoi va cling 1a bé mit truyén nhiét; van hoi
chinh (2) dé ddong md& va diéu chinh luong hoi c,ung cdp ra; van nudc cp (3) d8
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dong mdr v dido chinh lugng nude dua vao 10 hoi; ghi 1 (4) duge 1p e dioh, c6
nhi¢m vu do nhicn licu khong cho rai lot, cho gié ciip mat di gua d¢ dol chdy nhién
ligu vir thdi tre xi; budng Iira (5)1a khong gian d8 chdy cdc chit khi va cace hat nhién
licu nhé bay theo khoi; hop tro xi (6) cing [a budng cip gid; cira 216 (7) cling 1a cira
lay tro Xi; ¢lts cdp nhién Licu (8) ¢4 thé déng md cap nhién licu vii ong khdéi (9) o
thinh sie hit 3¢ thii ra ngodi sin pham chdy cling mot {t iro & bay theo.
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Hinh 1-1a. L& hoi d&t thi céng.

b. Lo hoi ghi xich (hinh 1-1b). DPdy 12 loai 1& hoi thutmg ¢6 cong sudt nhd hodc
trung binh, gdm ¢ cdc bd phan chit y&u sau: balodng (1) chia hoi, mt phiin nude
va khong con lam nhiém vu bé mit sinh hoi chinh nifa; van hoi chinh (2); dudng
nude cap (3); ghi 10 (4) cd dang mot ¢l xich 1am nhiém vu cdp nhién ligu rin,cho
2iG cip mot di qua dé dot chdy nhién 1i¢u va thdi tro xi ra ngoai; buéng lira (5); hop
e X1 (6) dé chita nhién o va tro xi Lot £3i thii ra ngcdi; hop gidé (7) € cung cdp
210 ¢dp mot qua ghi cho 1dp nhién licu tén ghi; phéu than (8) dd ¢ w3 16t nhién
li¢u xudng mal diu cha ghi xich; dng khéi (9) dé thi sdn phin - iy w1 ngodi; b
sy khong khi (10) d¢ dol néng Khong khi irude khi dra vio bubre Iita; quat gio
(11) € day gio vao; quat khéi (12) 1o thinh sie hit dé thai san pl am chdy ra; bo
ham nude (13) dé dst néng nude trude khi duge bon nude (13a) dua vao 10; dan
ong nude xudng (14), ong gép dudi (15), dan Sng nurde Ien (16), Jay pheston (17)
cling véi balone (ao thanh vong tuin hodn te nhién cha nude vi hoi; va bo quéd nhidt
{18} &€ dura hoi bio hol chuyén thinh hoi qué nhi¢t cung cfip cho ho ticu ding.

.. hoi dot plun (Rinh 1-1c), Day 13 fowl 1o hoi duge st dung véi cong suit
trung binh v 10n, ¢ 1hé d6t nluén licu rin nghién thanh bét, nhién lidu 16ng phun
thinh hat hoiic nhién li¢u khi. Ld hai déit phun thudmg gdm cc bo phin chinh sau:
balong (1); van hai chinh (2); dutmg nude cdp (3); voi phun nhién licu (4); budng
lita (5) 1a khong gian d¢ dot chidy 14t ¢a nhién licu phun vio 10; phéu tro lanh (6) d¢
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Jam ngudi cae hat tro xi trude khi thal ra ngodi trong trudng hop thai xi kho; gicng
xi (7) d¢ himp 14t ca xi thdi ra ngodi: bom nude cdp (8): Ong khdi (9); b siy khong
Kivi (10%; quat pio (11); quat khdi (12); b him nude (i3); dan Ong nude xudng
(14): dan ong nude 16 (15); diy pheston (17) vit bd qua nhict (18).

Hinh 1-1b. L hai ghi xich.
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Hinh 1-1c. L& d8t than phun.



Tém Jai, cdu tao cha IO hoi 1a nhim thye hién hai nhiém vu chinh: mét fa
chuyén hod nang cta nhién li¢u thanh nhi¢t nang cla sin phidm Lhéy, nghia la dot
nhién liéu thanh san phim chédy ¢6 nhiét do cao; hai 1a dua nude cdp vao 19, tiép
nhin nhiét tir sin phdm chdy, bién thinh nude nong, nude s6i, hoi bao hoa hoic haoi
qud nhiét ¢é dp suat va nhiét do thod min yéu cdu ctia ho st dung; do vay ciu tao
16 hot gdm cac hé théng chinh sau:

L. H¢ thong cung cdp va dot chdy nhién liéu: trong 16 hoi thit cong, gdm c6
ctra cip nhién licu (8), ghi 1o (4), budng Lira (5); trong 10 ghi xich gﬁm ¢6 phéu than
(R), gh: xich (4), budng lira (5); vong 10 hoi d6t than phun gém ¢é vidi phun nhién
ligu va budng llra (5), néu Aot than, trude d6 phai ¢6 he thhg nghién than thanh
ht.

2. 11¢ théng cap khéng khi va that sdn phdm chiv, bao gom cilra gid, quat gié
(11), Ong khéi (9), quat khéi (12), nhidu trudmg hop cdn ¢ bo sdy khong khi (10},
hop tro xi, doi khi cdn ¢6 b khir bui d€ gidm mai mdn canh quat Khoi.

3. Hé théng cdp nude, gém bom nude cdp dé cdp dii luu lugng va dp sudt nurdic
cho 10 hai, nhidu khi con ¢6 bd ham nude (13) d€ gia nhiét nuée trude khi dua vao.

4. 11¢ thong sdn xudt nude néng, mirde séi, hot bdo hod hodc hoi qud nhiér
dp sudt va nhi¢t dg, thod man yéu cdu cta hd s dung, thudng bao gém cdc loai bé
mat truyén nhi¢t nhu dan 6ng nuGe en (16), dan pheston (17), dan Gng nude xudng
(14), 6ong gdp dudi (15}, balong (1) va nhiéu khi con ¢6 ci bo qua nhiét (18).

Trén déay ia nhimg bd phan chi y€u, ngoai ra cdn nhiéu trang bi phu nhu hé
thong do lutng, didu khién, h¢ théng an toan, khung 10, tudng 10, cdch nhict, v.v..

1.2.2 So luoc qud trinh van hanh 18 hoai:

a. Qud trink van hianh 16 kot thii cong: Loai 1d hoi ndy ¢hi dot duoe nhien licu
rin. Nhien ligu duge dua vao qua ciia cip, x8p thinh 16p 18n ghi 10, nhan nhict tir
1&p nhién li¢u dang chay bang din nhiét, tir trimg budng 1ira va ngon «wa bing bitkc
xa va tlr khong khi néng va sin phdm chéy tir Idp nhién liéu di 1én bing d6i liu,

Sau khi nhan nhi¢t, nhién liéu duge sdy nong, sy kho, tdch chat béc va tao
thanh ¢6e. Miit khic, khong khi duge Sng khdéi, quat gi6, quat khéi dira vio, cé khi
con duge dua qua b sy khong khi dé sdy nong trude, di qua ghi, ticp xiic vsi 1dp
nhién li¢u va chdy nhimg thanh phin chdy dugc, tao thanh sdn phim chdy va tro xi.
Tro xi dmx thdi ra ngoii qua ghi xu¢ng hdp tro xi hodc qua clra c4p nhi¢n licu; con
sdn phdm chdy & thé khi thi hdp thy nhi¢t clia phin tmg chéy, duge ddt néng dén
nhi¢i do khd cao, c6 thé dat dén khoang 800 + 1500°C, di qua céc b8 mit truyén
nhi¢t, truyén nhi¢t cho moi chat, nhiét do clia sin phim chdy giam dén, cu6i cing
¢6 thé giam dén khodng 120 + 350°C trude khi thai ra ngoi. Con mai chit 1a nude,
duge bom nude bom vio, ¢ trudng hgp con di qua bo ham nude, qua cic bé mat
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truyén nhiét, nhan nhigt tir sin phim chily ¢6 nhict do cao, nhi¢t do tang dén thanh
nuie néng, nuGe soi hodc hoi bio hoa kho cung cap cho ho sir dung. Loai {d hai 1hi
cong thudng sin xuft nude néng, nude s6i hodc hoi bao hoa kho & ap sudt thdp,
khong qué 15 bar va cOng sudt cing nho, thuomg khong qua 2 774,

b. Quid trink van hanh 16 hoi ghi xicl: Nhien licu duge dua dén tap trung &
phéu rdi 6t 1én phan diu ciia ghi xich, ghi xich quay véi t¢ dg kha cham, khoang
Hr 2 dén 30 i, r 1 dua nhién licu vio trong budng lira. Nhi¢n li¢u nhan nhiet tir
budng lira va sin phim chdy duge sdy nong, say kho, thodt chi bac, tao cdc va khi
£ap khong khi ¢iip mot dua (i duéi ghi 1én thi chéy, tac thanh san pham chiy va tro
i Tro xi con lai duoe cdi gat xi gat xudng phéu (ro 101 thii ra ngodi. Sin phiam
chdy di viio budng lita, mang theo mot it chit khi va hal nhién li¢u nhd chua chdy
het s¢ gap gi6 cdp hai dua vao tir phia trén Idp nhicn licu va chdy kigt. Nhe hiip thu
nhi¢t ca phin img chdy, nhi¢t d6 cia sin phim chdy ¢6 thé len dén khoing
L000°C dén 1500°C, khi di qua cde bé mat truyén nhiét, truyén bdt nhigt cho moi
chit, nhi¢t do giam xuéng dén khodng 120 dén 250°C (ruée khi thii ra ngoal. Mal
khic, nude duge bom qua by ham nude, dua vio balong, trong khi chuyén
dong twin hoan qua dan Gng xudng, dng gop dudi, din Ong i¢n o v¢ balong di
nhin nhié¢l bién din thanh nude néng nude 61, hoi bio hod 16 ¢d the di qua b qui
nhict trd thanh hoi qué nhi¢t. Ld hoi ghi xich thuong ding trong pham vi thong so
va cong sudl thip hodc trung binh, khodng tir 4 dén 35 774,

. Qud trink van hanhi cia 10 hoi dot pleor: Dy ta loai 1o hai ding phé bicn
hién nay trong cic nha mdy nhiét dién & nude ta, ¢6 the dét nhien licu khi, nhién
licu 16ng phun thanh hat hode nhién liéu rin nghién thanh bot min o6 dudmg kinh
khodng 40 zm:. Bot nhién ligu duge gi6 cdp mt thoi qua vdi phun dua vao budng
lua, nhin nhict tr bubng lira va san phim chdy, duge siy néng, siy kho, tach chit
bdc, tao cde va bilt diu chdy; mat khdc, dudi téc dung cta quat i6, quat khéi,
khong khi duge dua vio ddy da, chdy ki¢t cdc chat bée va edc, tao thanh sin phim
chdy va tro xi & nhiét d9 cao. Tro xi bi chiy 16ng, mot bd phin kél lai véi nhau
thanh hat [dn rof xudng ddy bubng Lira, ¢6 thé thai ra ngodi dudi dang xi 16ng néu
nhu khong 1am ngudi, cling ¢6 thé m ngudi trong phéu tro lanh, dong dic lui rdi
thii ra ngodi dudi dang xi kho; nhimg hat tro xi nhé bi dong sin phdm chdy cudn
theo, ngudi din do truyén nhiét cho moi chit qua cdc dan &ng, dong dic lai trude
khi ra khoi budng, 1ira, 161 theo sin phidm chdy di qua bo khir bui bi téch ra hoac thai
ra ngoai qua ong khoi, ruy nhién cling ¢6 mot bo phan bim lai trén cdc bé mat
truyén nhi¢t hodc 1rén cde dudmg Gng din khoi. San phim chdy khi & trong budng
lira cling ¢6 nhi¢t do khd cao, khoing 1200 dén 1600°C, qua cdc bé mat truyén
nhi¢t truyén cho moi chdt, nhi¢t 4 gidm xudng dén khoing 120 dén 180°C truerk
khi thai ra ngodi. Nude duge bom qua bo ham nude, duge d6t néng dén xap xi nhigt
d bao hoa rdi dua vao baldng, st di xudhg theo din Ong xudng, tifc 14 nhitmg dan
Gng nhdn nhidt it hoac khong nhan nhiét, qua Ong gdp dudi réi di 1én theo din dng
[&n, de 1a nhimg dan 6ng duge nhan nhiét nhiéu, vi trong cac dan 6ng nay nudc bac
hoi nhi¢u tao thinh hén hop nude vi hoi o6 khai lugng riéng nho, réi lai trd vé
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balong. & diy, hoi duoe tich ra, duge dira ta ngodd sie dung bode dua qua bo qui
nhiét aé tiép e ddt nong, con phin mrde lai Lidp tue trés v& Ong xuodng clng vol
nude ¢Ap, tao hinh vong tudn hoan 1y nhicn. Lo hui deit than phun thutmg cung cip
lft mudie chay cdc tua bin e thong sO trung binh hoie cao, e thé len dén dp suit
fai ba trdm ber, nhict 3o xdp x{ 600°C, cong sull tung binh hodc Iom, ¢ thé 1én
dn trén dudi \f,m ith.

1.3 CAC DAG TINH CO BAN VA PHAN LOAI LO HO!

1.3.1 Cac dic tinh cd ban cla 1o hdi

Thong thudng diing cde dac tinh sau:

1. Sdn brong hoi D: 13 lugng hoi sin Xudl ra trong mou don vi thed gian, do
bing 170, kgt hodc kg/s. Thudmg chi ¥ ba low san lugmg:

- Sedn Depnyg hoi dinde pte D, 1 sdn Tugng [6n nhdt ma 10 hoi ¢d thé 1am vige
Jau dai véi thong sd hoi qui dinh, thudng ghi trén nhan hi¢u cia thict bi 16 hot.

- Sein drong hot kinfe t6' Dy, 1 sin hugng mi 1o hoi lam viée vai higu sufll nhiét
cao nhit, thutmg bing khodng 75% dén 90% sin lugng dinh mie.

- Sdn {wong hoi cye dai D, 1a sin Juam,g hai 1gn nhat cho phép 1O hoi lam

vice tum thdi trong mot thoi pian ngin, vuot sin lugng dinh nufe khoang 10 dén
204,

2. Hmmg ¢ hai: DO1 vdi 10 hoi sin xuit hot qua nhic¢t thl bidu thi biing dp suat
vii nhiét do ciz hot sau bd qud nhigl. Vi 1o hoi s in xufit hoi bio hod, chi cdn bidu
thj hodc dp sufl hode nhigt do cla hoi trong balong.

3. Higu sudl cda 16 hoi: Thutmg dung higu sudl nhiét, nd la 13 sO gilra phin
nhi¢t luong sna moi chil hap thu duge vai téng nhidt lll’Un‘g cung cip vio. Ngudi ta
con dung hicu sudl :,\u,g 13 1y s& gifta lugng exccgl cla hoi sin xudl ra voi lugng
exeegi cua nhicn ligu ¢dp vio,

Ngodi ba chi tieu chinh ndi tién, thuimg cdn ding thém mol 50 chi tieu khic
nhu sau:

4. Néing sudl boc hoi ctia bé mdt fruyén nhiéf d, kginr I, L lugng hai san
xudl ra trong Mol don vi thad plan tng véi mot don vi dién tich bé mat ‘uu_\,t.n nhit,
vidi cde loai 10 hot i chi khodng 12 kglm® 0, vai cde logi 16 hoi mdi ¢6 thé 1én 15i
khodng 22 dén 45 kginr' i,

5. Sudt diéu hao kim loai g, kgT/h, tie khoi hrong kim loai ding dé ché o
g vén sim lugng hoi 11 17A.
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