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(54) LO PHAN UNG HAT NHAN CO CHAT LAM MAT KIM LOAI LONG

(57) Sang ché dé cap dén 10 phan ung hat nhan c6 chat 1am mat kim loai 1ong bao gdom
than (1) co vo ngan (6) ¢ trong do. Trong khong gian hinh khuyén (5) gitra than va vo ngan
dit it nhat mot may tao hoi nudce (3) vait nhit mot may bom (4). Bén trong vo ngan (6) la
khu vuc hoat dong (2), trén d6 c6 goép néng (8) dugc dat ndi thong véi phan giira thang
dung cua may tao hoi nudce (3) dé tach hoi nude cua chat 1am mat kim loai long thanh
dong di 1én va dong di Xuong, hozc cd gop nong (8) ndi théng v6i phan phia trén cliia may
tao hoi nuéc dé tao ra ché do trao d6i nhiét nguoc dong. Duéi dau 1o phan Gng 1a ¢d gop
lanh ngang phia trén (10) v6i murc chat lam mat khong day, va dudi may tao hoi nudc (3)
1a co gop tich trit phia dwoi (11) ndi thong véi c¢d gop lanh phia trén (10). Cura nap may
bom (4) ndi véi cb gop lanh phia trén (10), va ctra xa may bom (4) nbi v6i cb gop ap sut
hinh khuyén phia dudi (12), trong do c6 gop (11) va (12) duoc tach boi vach ngan ngang
(13) va c6 gop (12) ndi thong véi cd gop phan phdi (15) trong khu vire hoat dong.
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Linh vic ky thuét dwoc dé cap

Sang ché dé cap dén cong nghé ning luong hat nhan, cu thé hon sang ché dé
cap dén thiét k& 10 phan ung hat nhan notrdn nhanh loai bé boi c¢6 chit 1am mat kim

loai 1ong nédng (vi du: chi, chi bitmut eutecti).
Tinh trang k§ thuit ciia sing ché

Nha mdy ning lugng hat nhan da biét bao gém 10 phan tng c6 chit 1am mat
kim loai 1ong, trong d6 duéi muc khong déy la: 16i, may phét dién hoi nuédc, mdy bom
tudn hoan chinh v6i banh cong tac dang truc va hé théng khi bao vé, ludi banh cong
tac clia may bom tudn hoan chinh duoc lip trén dng ndi ma truc cta vudbng goc voi
truc cua truc may bom, va cac ludi c6 thé dugc quay dén vi tri noi dong chét 1am mat

duoc nging hoan toan trong may bom (RU 15955 U1, 2012).

Thiét ké c6 thé thdo dugc cta 16 10 phan Gng hat nhan véi viée sit dung uu tién
chét 1am mat bang kim loai 10ng 12 chit 1am mat mach so cdp di dugc biét dén. Chu
trac nay bao gém céu tric nhién liéu, cac vo boc cua hé théng kiém soat va an toan
(CSS) véi chét ha"ip thy, cac vo boc duoc cb dinh trong tAm dé vé&i viée st dung céac
thiét bi 6ng kep, thiét bi kep 6ng kep cua vo boc CSS duoc cb dinh trong tAm dé va
duoc tao ra sao cho voi phun dng kep cta cdu tric nhién liéu ghi chit véi duong kinh
bén trong, cac ludi cta thiét bi kep dng kep ctia v boc CSS va giit ching trong diéu

kién hoat dong dé duy tri (RU 2298849 C2, 2007).

Lo phan tng hat nhan, dic biét 14 16 phan tng hat nhén loai bé boi di biét c6
thung chinh chira 16 bao gdm mdt b6 cac thanh nhién liéu va dugc nhén chim vao chét
lam mat chinh tudn hoan gita 161 va it nhit mot thiét bi trao ddi nhiét; 16 phan tmg nay
dic trung & chd cic thanh nhién liéu kéo dai theo truc doc song song twong Gng va ¢
khu vuc hoat ddng tuong Umg dat & dau phia dudi cia cac thanh nhién liéu va dugc
nhan chim vao chit lam mat chinh, vi vay tao ra 161, va khu vuc hoat dong twong rng
kéo dai 1én phia trén tr khu vuc hoat dong va ra ngoai chit 1am mat chinh
(W02009/040644 A2, 2009).

Giai phap twong tu gdn nhét v6i sang ché 13 106 phan tg hat nhén loai bé boi c6

chét 1am mét kim loai 1ong (RU 2408094, 2012). Lo phéan tmg ndy bao gdém than, 15i,
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mdy bom (bom) dé tudn hoan chét 1am mat mach so cip qua 15i va may tao hoi nudce
(SG), may bom va SG dugc td hop thanh b phan chic chin khong thé tach roi dit
trong khong gian hinh khuyén gitta thdn va vo ngan; va chét 1am mat mach so cip
duoc it ra bing may bom (cac bom) tir ¢ gép néng dit trén 15i va chay ngang dén
cira nap SG va tir d6 di vao ctra nap cta 16i nhu 1a dong chay, vi vay khép kin mach

tuan hoan.

Giai phép k¥ thuat gin nhét nay c6 nhitng nhuge diém sau:

- may bom chuyén chit 1am mat néng ¢6 nhiét d6 khoang 500°C. Vit liéu ciu
tric phu hgp véi nhiét 4o do va cé strc chdng dn mon va hao mon trong thoi gian dai

can thiét trong dong chét 1am maét kim loai 16ng ning véi van tdc trén ludi banh cong

tac ctia may bom xAp xi 20 m/gidy 1a khong sén co;

- v6 boc 10 phan tmg dugc hoat dong ¢ nhiét do cao twong duong khoang
500°C, diéu nay lam phirc tap viéc bdo dudng va 1am mat vong bi ciia may bom va

truyén dong dién, nut bit kin cia khop ndi thao duoc trén vo boc v.v.

- t6 hop may bom va SG thanh mot cAu tric riéng khong thé tach roi c6 mit ct
& dang hat d4u lam phirc tap viéc sira chita, vi khi thay SG 15i thi cling phai thay thé

may bom.

- trong trudong hop SG bi ro, cidc bong bong hoi nudce va cic giot nudc o thé bi
cuén béi dong roi cia chét 1am mat va c6 thé di vao 16i. Pidu nay c6 thé din dén 16i
phan ng cda 10 phan ng quang notrén nhanh.

Ban chét ky thuit ciia sang ché

Muc dich cta sang ché 13 khic phuc nhimg nhugc diém néu trén clia gidi phap
da biét. Giai phap k¥ thuit theo phuong 4n thyc hién cua sang ché ting d6 tin cdy vé

hoat ddng cta 16 phan ing hat nhan va nang cao hiéu suit ctia 10 phan tng.

Theo phuong 4n thuc hién thr nhét, 16 phan tng hat nhan bao gbm than vé6i vo
boc, than chira vo ngan vdi nat chin, vé dugc bd tri trong than dé tao ra khong gian
hinh khuyén; than dugc bd tri véi it nhit mdt may tao hoi nuée va it nhat mot may
bom dit trong cic vo twong Gng trong khong gian hinh khuyén. Lai duoc b tri trong
v6 ngdn, & phan bén dudi vé ngin; cd gop noéng dugc dit trén 151 va nbi thong & diém

gitta; Oong noi cra nap (hodc hai hodc nhi€u 6ng noi ctra nap) v6i mdy tao hoi nude
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(hodc hai hodc nhiéu may tao hoi nuée). Chét 1am mét lanh tir phén phia trén ciia may
tao hoi nudc chay ty do qua céc 15, nhu duoc tao ra trén vo, vao cd g6p lanh ngang
phia trén v6i mirc chit 1am lanh khong ddy. C6 gop lanh ngang phia trén dugc dat
trong khong gian hinh khuyén tao ra dudi vo boc cta thén va gitta may tao hoi nude va
v6 may bom. Chat 1am mét lanh tir phén phia dudi ctia mdy tao hoi nuéc di vao cd gop
tich trit phia dudi chira ¢b gép lanh phia trén qua ranh hinh khuyén kéo dai doc thén 16
phan ng va qua ranh tao ra bdi cac bd phén bdo vé birc xa tai chd dit trong khong
gian hinh khuyén gifta v6 ngin, than va vé cla mdy tao hoi nuéc va may bom. Cira
nap ciia may bom ndi thong véi ¢ gop lanh ngang phia trén qua cac 15 tao ra trén vo
va cira x4 clia may bom ndi thong v6i c¢b gop ap suét hinh khuyén phia dudi duge tach
b&i vach ngan ngang tir cd goép phia dudi, ¢ gop 4ap suét hinh khuyén phia duéi ndi
thong véi cb gop phan phéi 16i thong qua khe hinh khuyén. Co thé c6 mot hoic nhiéu
may tao hoi nudc, mot hodc nhiéu may bom, va sb may tao hoi nude co thé béng hoac

khong bing sb may bom.

Mach tudn hoan cua chit 1am mét theo phuong 4n thurc hién thir nhét s& chi hiéu
qua cho méy tao hoi nudc tao ra hdn hop hoi nude-nude, vi sy trao d6i nhiét gita chat
1am mat va hdn hop hoi nude-nude trong phan phia trén clia may tao hoi nudc dién ra
theo dang dong vé phia truée, vi theo phurong 4n thuc hién nay, nude cp duoc huéng
v& phin phia duéi ciia may tao hoi nuée, va hdn hgp nude-hoi nudce thoat ra tir phia
trén va sau d6 di vao thiét bi tach, thiét bi nay khong phai 1 mot phan ctia 16 phan tng,

dé dugc tach thanh nuée va hoi nude bio hoa.

Trong truong hgp mdy tao hoi nuéc dong thang tao ra hoi nuéc qua nhiét dugc
st dung, phuong thuc tudn hoan chét 1am lanh cho mach so cép dugce st dung theo
phuong 4n thuc hién tht hai. Theo phuong an thuc hién thi hai, 160 phan Ung hat nhén
bao g@)m than c6 v boc, than chira vo ngén vdi nat chin, vé dugc dit trong than dé tao
ra khong gian hinh khuyén; than dugc b tri véi it nhit mot may tao hoi nuéc va it
nhit mot may bom duogc dit trong cic vé twong Gmg cua nd trong khong gian hinh
khuyén. Loi dugce dat bén trong vo ngén, & phén phia dudi vo ngan; cb gop noéng duge
dit trén 181 va thong ndi véi, qua ranh thing tao ra trong nut chin véi mot bng nbi cira
nap (hodc hai hodc nhiéu 6ng ndi ctra nap) dit & muc cua ph?m phia trén may tao hoi
nudc (hoac hai hodc nhiéu may tao hoi nudce), dé tao ra phuong thirc dbi Iuu trao ddi

nhiét gifta chat lam mat 1am néng va méi truong dd nong. Nude cap hudéng v€ phan
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phia dudi ciia may tao hoi nuéc, va hoi nudc qué nhiét thoat ra tur phén phia trén cia
may tao hoi nuéc. Chat 1am lanh thoét ra tir phén phia duéi ciia may tao hoi nudce di
vao cd gop tich trit phia dudi, va tiép tuc di qua ranh hinh khuyén kéo dai doc than 10
phan tng va qua céc ranh tao ra boi bo phan bao vé buc xa tai chd dit trong khong
gian hinh khuyén gitta v0 ngan, thdn va cic vé clia mdy tao hoi nudc va may bom,
cudi cung di vao ¢b gop lanh ngang phia trén véi mite chit 1am mat khong day duge
dat trong khong gian hinh khuyén dudi vé boc cua than va gitta cac vé clia may tao hoi
nude va may bom. Cira nap ctia mdi may bom ndi v6i c¢b gop lanh ngang phia trén qua
céc 13 tao ra trén v6 cia no, va cira xa cia mdi may bom nbi thong véi cb gbp ap suét
hinh khuyén phia duéi dugc tach béi vach ngan ngang tir cb gop tich trit phia duéi, cd
g6p 4p sudt hinh khuyén phia duéi ndi thong v6i cd gép phan phdi cua 16i qua khe
hinh khuyén. C6 thé 12 mot hodc nhiéu may tao hoi nudc va cling co thé 1a mét hoic

nhiéu may bom.

Theo hai phuong &n thuc hién nay, t5t hon 13, than va vé ngin cia 16 phan ung
hat nhan c6 dang hinh try, va t6t hon 1a may tao hoi nuéc va may bom dugc bd tri voi

cac vo (v bén ngoai) dang hinh tru va t6t hon 1a dit thang ding.

Hon nita, theo hai phuong 4n thuc hién nay cua sang ché, & nang cao diéu kién
tudn hoan tu nhién (NC) cua chit lam mat mach so c4p khi may bom khong hoat dong,
cac van nhanh ndi gifta cac cb gop va duoc mé tai thoi diém ngimg dugc bd tri trong
vach ngan gitra ¢d gop tich trit phia dudi cia méy tao hoi nude va cd gop ap suét 16
nhim loai bé viéc giai phong ning lugng du. Van ¢6 thé dugc b tri hodc khong b tri
b6 didu khién. Néu van khong duoc bb tri bd diéu khién, dugc 1am bang vat lidu c6 ty
trong 16n hon ty trong cua chit 1am mat, diéu nay dam bao vi€c m¢& van nho tdc dong
cua trong luc tai thoi diém nging bom va dong van dudi tdc dong cia luc thuy dong

tai thoi diém bét dau bom.

Theo phuong an thuc hién khéc nang cao diéu kién tudn hoan tu nhién chét 1am
mét mach so cip, cac 18 thoat nuée dugc tao ra trong vach ngén gitra cd gop tich trit
phia du6i va c¢b gép ap sut cla 16i. Trong truong hop nhu vy, néu may bom duogc
hoat dong, nhanh chit lam mat lién tuc di qua 16i dugc tao ra khong 16n hon phé‘m nhd
luong tiéu hao dinh muec, nhim viéc ting khong thé cho phép cia nhiét dd chit lam
mat va nhiét dd cua nhién liéu. bé giam phan nhanh bom, cac 16 thoat nudce co thé

dugc b tri cac éng hoi tu ¢6 hé sb khang thuy luc 16n hon déng ké khi chét 1am mat
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chay tir ¢ gop ap sudt ciia may bom vao cb gop tich trit phia dudi khi chét 1am mat
chay tir c¢6 gbp tich trit phia dudi vao cd gop ap suét hinh khuyén phia du6i ctia may
bom theo phuong thirc tudn hoan tu nhién.

Vi tit ca may bom (néu c¢6 nhidu hon mot may bom) duge nbi song song véi cd
gop 4p suét hinh khuyén chung, cb gop ap suét duge bb tri, @& giam tdc d6 dong phan
nhanh & mot trong cdc may bom da ngimg (trong truong hop bom bi 161), céc vach
ngin phang téa tron tai khoang cach bang nhau tinh tir truc may bom, cac vach ngin
nay chin dong chit 1am mat truc tiép qua cd gop 4p sudt hinh khuyén tir cira xa cta
may bom dang hoat dong dén cira xa ctia may bom da ngimg. Diéu nay cho phép giam
ning lugng 10 phan tng, khi mot trong sb cac may bom ngirng, va khong tao ra khang
thity luc bd sung trong khi hoat dong cia tt ca may bom, vi cdc vach ngin tda tron

dugc bb tri trong cd gbp ap suét hinh khuyén d6i xtimg véi truc cia mdy bom.

Theo hai phuong an thuc hién cua sang ché, cac éng ndi dic biét trén vo boc 10
phan tmg, hodc céc ng néi d6 trén vo boc cuia 10 phan tmg noi 1ip mdy tao hoi nudc,
duoc bd tri v6i mang chin giam nd, dé loai trir sy cAn thiét ting do day cta vo boc 10
phan Umg va than mot cach dang ké trong trudng hop nhiéu 13 rd theo yéu cau trong
cac 6ng ctia may tao hoi nuéc va kha ning ting ap sudt trong than 1én gi4 tri 4p suét
ctia hoi nuée c6 thé gisi han 4p suit hoi nudc trong khong gian khi trén mirc khong

lam diy cht lam mat trong c6 gbp lanh phia trén.

Mot hi€u qua rd rang cd thé dat duoc qua viéc thuc hién céc phuong an thyc
hién cua sang ché so véi 10 phan tng hat nhan da biét trong cing linh vuc k¥ thuat,
duoc thé hién véi cac dic tinh k§ thuat méi bao gbm do tin cdy dugc cai thién cua 1o
phan tmg hat nhén loai bé boi v6i chét lam mat kim loai 16ng va hiéu suat ciia 16 phan

trng dugc cai thién, tic la:

- may bom chuyén chit 1am mat “lanh”, tao diéu kién thuin lgi tim giai phap
cho nhiém vu dam béo ngudn chdng in mon va hao mon dai han cua phén hoat dong

cua may bom;
- ndp cla than 16 phan tng dugc hoat dong trong diu kién nhiét do6 thap hon,

didu nay dam bao dd tin cdy cao va don gian hoa cac diéu kién cho thiét bi lam mat dat

trén nap;
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- may tao hoi nudc va méy bom co thé duoc thay thé doc lap v6i nhau khi cn,
didu nay giam thoi gian cin thiét dé sira chita va giam chi phi sira. Céu tric bao ho cho
phép khong phai két hop s6 lugng may bom véi sb lugng may tao hoi nude. Céu tric
nay cho phép thay thé mot cach don gian may tao hoi nude bi 16i ma khong can phai
loai bé may bom ra khéi 10 phan tng;

- sau khi ra khoi may tao hoi nudc, chét 1am mat chay vao mtc khong day trong
cb gop lanh phia trén. Phuong thirc Iuu thdng nay loai trir kha ning do 4m xam nhép
vao 16i trong truomg hop ro ri trong may tao hoi nudce, vi hoi nude va giot nude di vao,
cung v4i dong chit 1am mat chuyén 1én, cb gop lanh phia trén, tai d6 viéc tach trong
luc ¢6 hidu qua dién ra tai mtrc khong dly ctia dong ngang chat lam mét, bong bong
hoi nudc va giot nude di vao khdng gian khi cua 10 phan tng chia day khi tro & ap
suét du it dé ngin khong khi di vao khong gian khi qua céc didm k& hé c6 thé, khong
khi d6, trong trudng hop di vao khong gian khi, s& gy ra qud trinh oxy héa khong

mong muon cua chat 1am mat.

Ngoai ra, theo phuong an thuc hién thir nhét cta sang ché, trong trudng hop
nay, viéc tach dong chét lam mat di vao ctra nap clia mdy tao hoi nude thuc hién chirc
ning ctia mdy tao hoi nuée — thiét bj 1am bay hoi, thanh hai phan, cu thé, mot dong di
1én va mot dong di xubng, nho mot dng ndi b tri & phén giita clia may tao hoi nudc,
lam giam tr¢ khang thiy luc cia né tdm lan va cho phép giam tré khang thuy luc
chung cuia mach so cAp va cong suét yéu cau ctia may bom.

M6 ta vén tit cac hinh vé

Séng ché dugc minh hoa bing hinh v&, trong do:

Fig.1 1 hinh v& minh hoa 16 phan ing hat nhan theo phuong an thyc hién thir

Fig.2 14 hinh v& minh hoa 10 phan Gng hat nhin theo phuong 4n thuc hién thu
hai.

M6 ta chi tiét sang ché

Lo phan Gng hat nhan bao gém than hinh tru 1 ch@a 16i 2, mdt may tao hoi
nuéce, sau day goi 1a “SG” (hodc nhidu SG) 3 va may bom (hodc cdc bom) 4. SG 3 va

mdy bom 4 dugc dit trong cac vo twong ing cua ching. Chét 1am mat kim loai léng
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ning ctia mach so cép, vi du, chi hodc chi bitmut eutecti, di chuyén trong khéng gian
bng cta SG, va chit 1am maét ctia mach thit cip (nudc, hoi nuéce) di chuyén bén trong

céac Ong.

SG va méy bom chuyén chét 1am mat kim loai 16ng dugc bd tri trong khong
gian hinh khuyén 5 tao ra boi than hinh tru cta 16 phan tng 1 va v6 hinh tru 6. Loi 2
duoc dat bén trong vo ngén hinh tru 6 & phﬁn dudi cia no, va nut chén 7 dugc dit &

phan phia trén cua no.

T6t hon, SG 3 va may bom 4 c6 vé twong ing dang hinh tru va t6t hon duoc dat
thing dung, s6 lwong mdy bom 4 khong dugc lién két voi sé SG 3, vi ching duoc gan

doc 14p vai nhau trong than.

Co gbp noéng 8 duge dat trén 16i 2, va chat lam mat kim loai 16ng ctia mach so
cap dugc cap tir mach so cap dén budng cira nap ciia SG qua ong noi cira nap 9 ndi vai
16 duoc tao ra trong vé ngin 6 v4i budng ctra nap cia SG 3. Néu c6 vai SG 3, so lugng

&ng nbi ctra nap 9 va cac 13 tao ra trong vO ngdn 6 13 bang so lugng SG.

Theo phuong an thuc hién thr nhét cta sang ché, 6ng ndi cira nap dugc dat &

phan giita (theo chidu cao) ctia SG 3.

Sau khi di vao phn gifta ctia SG 3, chit 1am mat kim loai 16ng nay dugc tach
thanh hai phan: dong di 1én dé 1am sach phén phia trén ctia SG 3 va dong tu do qua cac
16 tao ra trong vé cua SG — thiét bi 1am bay hoi vao cb gép lanh ngang phia trén 10 v6i
muc chat 1am lanh khong ddy, ¢d gbp duoc dit trong khong gian hinh khuyén dudi nép
10 phan Gng va gitta cac vé cua SG va mdy bom, va dong thip di xudng dé lam sach
phén phia dudi cia SG 3 va di vao cd gop tich trit phia dudi noi dong di xubng ciing
chay qua ranh hinh khuyén kéo dai doc than 16 phan Umg va qua céc ranh tao ra boi bd
phén bao vé bic xa tai chd bd tri trong khong gian hinh khuyén gifta vo ngén, than va
cac vo cua SG va may bom, vao cb gop lanh ngang phia trén 10 noi dong di 1én dugc
trdn voi chat 1am mat kim loai 10ng di vao tir phan phia trén ciia SG 3.

ChAt 1am mat kim loai 16ng chay tw do va theo chiéu ngang tir ¢d gop lanh
ngang phia trén 10 qua céc 16 trong v may bom vao cira nap ctia may bom 4 va dugc
c4p thém, nhur 12 dong di xubng, dudi 4p suét tao ra bdi may bom vao cb gop ap suét

hinh khuyén phia dudi 12 tdch bdi vach ngidn ngang 13 tir cd gop tich trit phia dudi 11.
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Ngoai ra, chét 1am mat chay tu cb goép 4p suét hinh khuyén phia dudi qua khe

hinh khuyén 14 vao c6 gép phan phéi 15 cia 16i 2, vi vdy déng mach tuan hoan.

Su xam nhép co thé ctia d6 4m vao 15i 2 trong trudng hop SG bi 1o i duge loai
trir do thuc té 1a bt ky do 4m nao (hoi nudce, giot nude) tir khong gian 6ng cia SG 3
dugc chuyén bang dong chit 1am mat di 1én vao cb gép lanh phia trén 10, noi hoi nude
duoc tach c6 hi€u qua bang trong luc & mitc chét 1am mat khong day va duoc loai bd
vao khong gian khi cua 10 phan tng dly khi tro dudi ap suét du it. DO 4m duoc loai bd

khoi khoéng gian khi cia 10 phén tng bang phuong tién truyén théng.

Két qua, ndp 10 phan ting va banh cong tdc cua mdy bom tic dong qua lai voi
chat 1am mét lanh tir ¢ gép lanh ngang phia trén 10 cho phép ning cao dd tin cdy

trong hoat dong va kéo dai tudi tho.

Phuong an thyc hién thi nhét cia sang ché dé cap dén SG tao ra hdn hop nude-

hoi nuée duge cip thém vao thiét bi tich dé tich thanh nudce va hoi nude béo hoa.

Phuong thirc tudn hoan chét 1am mét kim loai 1éng cia mach so clp dugc thay
dbi nhé cho SG chay truc tiép tao ra hoi nudc qud nhiét va twong (mg v6i phuong 4n

thue hién thi hai cta sang ché.

Trong truong hgp nay (phwong an thyc hién thir hai cia sang ché) cac éng ndi
ctra nap 9 cua SG 3 dugc bd tr & mirc ma chat lam mat kim loai 1éng di vao phan phia
trén ctia SG 3 noi chét 1am mét di chuyén nhu 13 dong di xubng nham thiét 1ap md
hinh trao ddi nhiét chay nguoc gitta chit lam mat néng va méi truong da lam noéng, vi
nudce da cip di vao SG tir bén duéi va hoi nude qué nhiét thoat ra tir trén.

Chét 1am mat kim loai 1ong néng di vao dng ndi cira nap 9 (hodc éng nbi cira
nap) ctia SG tir cb gép nong 8 cia 18i 2 qua ranh dic biét 16 tao ra trong nut chén 7 dit
trén 16i 2 bén trong vé ngan hinh tru 6. Ong ndi cira nap 9 (hodc céc bng nbi cira nap)
ndi céc 15 tao ra trong vo ngin voi budng cira nap (hodc cac budng cira nap) ctia SG.

Trong mot khia canh khac, phuong thic tudn hoan khéng khac véi phuong én
thyc hién thir nhdt d& mé ta & trén.

Pé nang cao didu kién tudn hoan tu nhién (NC) ctia chét lam mét mach so cp

khi may bom khong hoat dong va dé loai bé viéc giai phong ning lugng du, cac van
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nhanh duoc b tri gifta cd gop tich trit phia dudi cia SG va co goép ap suat cua 18i, cac

van dugc noi véi cac ¢o gbp da ndi duwgc md khi may bom khong hoat dong.

Céc van c6 thé duoc bb tri hodc khong duoc bd tri v6i cac bo didu khién twong
ung cia ching. Trong truong hgp cdc van khong dugc bd tri cac bo didu khién, van
dugce lam tr nguyén liéu c6 ty trong lén hon ty trong cua chat 1am mat (vi du
vonfram). Sau khi ngirng bom, cac van s€ m¢ bang trong luc, va sau khi m& may bom,

cac van s& dong nho tac dong cua luc thiy dong.

Khi van nhanh dwoc m&, mach tuin hoan cta chat lam mét 1a ngdn hon va c6

strc khang thily Iuc thip hon.

Chét 1am mat chay tir 18i 2 dén c¢b gép nong 8 cua 16i, tir noi chat 1am mat di
vao qua 6ng nbi ctra nap 9, vao phén gifra ciia SG 3, néu phuong thic b tri SG thuc
hién chirc ning cia may tao hoi nudc-may lam bay nudc nudce tao ra hoi nude am,
hodc vao phan phia trén ctia SG 3 néu st dung SG chay truc tiép. Sau do, chét 1am mat
lam sach, nhu 13 dong di xubng, phan phia duéi cia SG-méy lam bay hoi nudc
(phuong an thuc hién thir nhét cia sang ché) hodc toan bd SG néu noé 12 SG dong truc
tiép (phuong 4n thyc hién thir hai cla séng ché) va di vao c¢b gbp tich trit phia dudi 11
cta SG, tir noi chit 1am mat chdy qua cdc van nhanh mé vao cd gop ap suit hinh

khuyén phia duéi 12 cia 161, vi vy dong mach NC cua chit lam mat.

Mot bién thé khac nang cao didu kién cho tuin hoan tu nhién cia chét 1am mat
0 mach so cép ¢6 thé dugc thuc hién ma khéng st dung van nhanh béng cach bd tri
cac cdng thoat nudc tao ra trong vach chia ngang 13 giita ¢ gop tich trit phia duéi 11
ctia SG va ¢b gop ap sudt hinh khuyén phia duéi 12 cta 18i. Trong truong hop nay, néu
may bom 4 hoat dong, nhanh lién tuc cua dong di qua 181 dugc tao ra khong vuot qua
phan nhé ctia dong dinh mirc, dé loai trir viéc tang khong cho phép cia nhiét 4o chét
lam mat va nhién liéu. P& giam phéan nhanh cia may bom 4, cic cong thoat nude cb
thé duoc bb tri cac dng hoi tu c6 hé sb khang thuy Iyc 12 16n hon dang ké khi cht lam
mat chay tir ¢b gop ap suét cia may bom vao cd gop tich trit cia SG so véi khi chét
1am mat chay theo phuong thitc NC tir ¢d gbp tich trit phia dudi 11 cua SG vao cd gop
4p suét hinh khuyén phia duéi 12.

Vi tdc dd chay cua chit lam maét theo phuong thitc NC 1a rit cham, trong trudng

hop 10 ri trong SG 3 bong bong hoi nude va giot nude s€ khong bi cudn bsi dong chét
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]am mat di xudng trong SG 3 ma ching s& di vao bé mit cua muc khong ddy chat lam
mat trong c¢b gop lanh ngang phia trén 10 va s& dugc tach hiéu qua thanh khong gian
khi. Dé giam thém kha ning hoi nuéc di vao 18i, cac van nhanh hodc cic cbng thoat
nuéc nén dit tai khoang cach tdi da co thé tir cac diém noi chit 1am mat thodt ra khoi

SG 3 vao cb gop tich trit phia dudi 11 cua SG.

Vi tit ca may bom 4 (néu c6 nhidu méay bom) duoc nbi song song véi cb gop ap
suét hinh khuyén phia duéi chung 12, van sau dugc b tri, dé giam dong phin nhanh
qua mot trong cdc may bom da ngung (vi du, néu may bom bi héng), cac vach ngin
phing toa tron bd tri tai khoang cach dén tir truc mdy bom va ngin chat 1am mat di
true tiép vao cira x4 clia mdy bom da ngimg qua c¢b gop ap sudt hinh khuyén phia duéi
12 tir c4c ctlra xa cua cac may bom dang hoat dong. Diéu nay cho phép giam cong suét
10 phan tng khi mot trong sb cac may bom nging va khong tao ra khang thiy luc bd
sung khi tAt c4 may bom hoat dong, vi cdc vach ngdn tda tron trong cd gop ap suét

hinh khuyén phia dudi 12 dugc b tri dbi xtng v6i truc ctia may bom 4.

Pé loai trir sy can thiét viéc ting dang ké d6 day ctia nip 16 phan Gmg va thén 1,
do day s& dam bao d6 cung cla chung trong truong hop nhidu 13 rd theo yéu ciu trong
cac dng cia may tao hoi nudce 3, va kha ning ting ap suét trong than dén gia tri 4p suét
ctia hoi nuée, mang chén giam nd dugc bd tri dat trong cac 6ng nbi dic biét trén nép 10
phan ng hodc cac bng ndi cua nip 10 phan tng noi 1ip SG 3. P9 bén clia mang chin
duoc thiét ké cho ap suét thap hon nhidu 4p sut dinh mtrc cta hoi nuée. Thuc té, cic
mang chin, khong dit thém tai trong v& ciu tric 10 phan tng, thuc hién chirc ning cua
thiét bi an toan sin c6, vi khong c6 1y do cho sy pha hiy ddng thoi nhidu ng cta SG
3.
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Yéu ciu bao hd

1. Lo phan tng hat nhén c6 chit 1am mat kim loai 16ng, bao gom than (1) c6 nép va vo
ngédn (6) dugc bb tri trong than 16 phan tng (1) dé tao ra khong gian hinh khuyén (5)
gitta vé ngan (6) va than (1), it nhét mét may tao hoi nuéc (3) va it nhit mot may bom
(4) duge b tri trong khong gian hinh khuyén (5), mbi thtr dugc dit trong v tuong
ung; vo ngan (6) chtra nut ngén (7) ¢ phén phia trén ctia n6 va 16i 16 phan tmg (2) &
phin phia dudi; va cd gop néng (8) dugce dit trén 16i 10 phan tng (2), dic trung & chd,
cb gép nong (8) dugc tao ra nbi thong v6i may tao hoi nudc (3) & vi tri tai diém giita
theo chidu cao clia may tao hoi nuéc (3) dé tach dong chit 1am mat kim loai 16ng
thanh dong di 1én va dong di xudng d& 1am sach twong tmg phan phia trén va phan phia
duéi cta may tao hoi nuée (3); cd gop lanh ngang phia trén (10) dugce bb tri trong
khong gian hinh khuyén dudi nép 10 phan tng va gitta than (1), vd ngan (6) va cac vo
cia may tao hoi nudc (3) va may bom (4), ¢ gop lanh c6 mirc chét 1am lanh khong
day va ndi thong véi phén phia trén ctia may tao hoi nuéc (3) qua céc 156 tao ra trong
v6 clia nd; ¢b gop tich trit phia dudi (11) duge dit dudi may tao hoi nude nhim thu
chét 1am mat lanh tir phin phia duéi ciia méy tao hoi nuéc (3), cd gop tich trit phia
dudi ndi thong voi c¢b gép lanh ngang phia trén (10) qua ranh hinh khuyén kéo dai doc
than 10 phan tng (1) va tao ra bdi vo ngan (6), than (1) va cac vo clia mdy tao hoi nudce
(3) va may bom (4) va qua céc rianh tao ra béi bd phan bdo vé blrc xa tai chd bd tri
trong khong gian hinh khuyén da néi; ctra nap cia may bom (4) nbi thdng véi cb gop
lanh ngang phia trén (10) qua cic 13 tao ra trong v, va clra xa ciia may bom (4) nbi
thong v6i ¢b gop ap suit hinh khuyén phia dudi (12), cd gop tich trit phia dudi (11) va
cb gbp ap suét hinh khuyén phia duéi (12) duge tach boi vach ngan ngang (13) va cd
g6p 4ap suét hinh khuyén phia dudi (12) ndi thong v6i ¢b gop phan phéi cua 16i 16 phan
ung (15) qua khe hinh khuyén (14).

2. Lo phan tng hat nhéan theo diém 1, dic trung & chd, than 16 phan Gng hat nhén (1)

va vo ngan (6) dugc lam dudi dang hinh tru.

3. Lo phan tng hat nhéan theo diém 1, dic trung & chd, may tao hoi nude (3) va may
bom (4) duge b tri cac vo hinh tru va b tri thang dung trong khong gian hinh khuyén
(5) gitra than 10 phan Gng hat nhan (1) va vé ngan (6).
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4. Lo phan mg hat nhén theo diém 1, ddc trung & chd, cb gop nong (8) dugc nbi véi

phan gifra cia mdy tao hoi nu6c qua dng dan cira nap (9).

5. Lo phan tng hat nhan theo diém bét ky trong sd cac diém tir 1-4, dic trung & chd, sd

lwgng may tao hoi nude (3) 1a hai hodc nhiéu hon.

6. Lo phan tng theo diém bét ky trong sb cac diém tir 1-4, dic trung & chd, sb luong

méy bom (4) 12 hai hodc nhiéu hon.

7. Lo phan Gng hat nhén theo diém 5, dic trung & chd, sd lwong méay bom (4) 1a hai

hodc nhiéu hon.

8. L0 phan tng hat nhan theo diém 1, dic trung & chd, vach ngin ngang (13) gitta ch
gop tich trit phia dudi (11) va c¢b gop 4p suét hinh khuyén phia dudi (12) dugc bb tri
céc van nhanh ndi & giita cac c¢b gop (11) va (12) dd néi va dit tai khoang cach tbi da

tlr cac clra x4 ciia may tao hoi nudc (3) kéo dai dén cb gop tich trit phia dudi (11).

9. Lo phan ing hat nhéan theo diém 8, dac trung & chd, van duogc bd tri cac bd phén
diéu khién.

10. Lo phan tng hat nhén theo diém 8, dic trung & chd, cac van khong dugc bd tri cac
bd phén didu khién va dugc lam bang vt lidu ¢6 ty trong 16n hon ty trong cua chét 1am

mat kim loai 16ng.

11. Lo phan ¢ng hat nhan theo diém 1, dic trung & chd, vach ngin ngang (13) gifta ch
gop tich trlr phia duéi (11) va cb gop 4p suét hinh khuyén phia dudi (12) dugc bb tri
cac céng thoat nudc tao ra khoang cach tdi da tir cAc clra x4 cua thiét bi tao hoi nudc
(3) kéo dai t6i cb gop tich trit phia dudi (11).

12. Lo phan tng hat nhén theo diém 11, dic trung & chd, cac céng thoat nude duge bd
tri cac 6ng hoi tu c6 khang thity lyc 16n hon khi chit 1am mat tir cd gop 4p suit cla
mdy bom vao cd gop tich trit phia dudi (11) so v6i khi chét 1am mat chay tir cb goép
tich trit phia dudi (11) vao ¢b gop 4p suét hinh khuyén phia dudi (12) cia may bom (4)
theo phuong thirc tudn hoan ty nhién.

13. Lo phan Gng hat nhén theo diém 1, dic trung & chd, cac vach ngan phang toa tron
duoc tao ra trong cb goép ap suét hinh khuyén phia duéi (12) v6i khoang cach déu tir

truc ciia may bom (4), khi s6 lvong may bom 13 16n hon mdt.
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14. Lo phan Gng hat nhéan theo diém 1, dc trung & chd, mang chin giam nb duge tao

ra trong ndp 10 phan g, bao gom céc vi tri noi lap cadc mdy tao hoi nudce (3).

15. Lo phan ing hat nhéan véi chit 1am mat 16ng, bao gdm than (1) c6 nip, than (1) bao
gém vO ngén (6) dit bén trong dé tao ra khong gian hinh khuyén (5) gifta vo ngén (6)
va than (1); it nhat mot may tao hoi nuéc (3) va it nhét mot bom (4) duogc bd tri trong
cac vo tuong Gmg cia ching trong khong gian hinh khuyén (5), nit chiin dugc bd tri
bén trong v ngan (6) & phan phia trén ctia né, va 16i cia 16 phan tmg (2) duge b6 tri &
phén phia duéi cia né; va ¢ gép nong (8) dugc dit trén 16i 10 phan tmg, dic trung &
chd, c¢b gop nong (8) duoc tao ra dé ndi thong, qua ranh tao ra trong nut chan (7), vé6i
6ng dan cira nap (9) bb tri tai d6 cao twong tmg véi mirc & phén phia trén clia méy tao
hoi nuée (3), cd gop lanh ngang phia trén (10) v6i mite chét 1am lanh khéng diy duoc
bd tri trong khong gian hinh khuyén duéi nép 10 phan tmg va gitta than (1), vo ngan
(6) va cac vo clia may tao hoi nude (3) va mdy bom (4); va cd gop tich trit phia dudi
(11) dugc dat dudi may tao hoi nudce (3), nbi thong véi ¢b gop lanh ngang phia trén
(10) qua ranh hinh khuyén kéo dai doc thén 16 phan tmg (1) va duoc tao ra boi vo ngan
(6), than (1) va cac vo cua may tao hoi nude (3) va may bom (4) va qua céac ranh tao ra
boi bd phan bao vé birc xa tai chd bb tri trong khong gian hinh khuyén (5) giita than 10
phan (ng hat nhan (1) va vo ngén (6); ctra nap cua may bom (4) duogc nbi véi cd gop
lanh ngang phia trén (10) qua c4c 13 tao ra trong may bom (4), va clra x4 clia may
bom (4) dugc nbi véi ¢b gop ap sudt hinh khuyén phia dudi (12), cb gop tich trit phia
dudi (11) va cb gop ap sudt hinh khuyén phia duéi (12) dugc tach boi vach ngin
ngang (13) va cb gép ap suit hinh khuyén phia duéi (12) duge nbi thong, qua khe hinh
khuyén (14), véi ¢d gop phan phéi (15) cta 16i 16 phan ing (2).

16. Lo phan ng hat nhén theo diém 15, dic trung & chd, than 16 phan ung hat nhén (1)
va vo ngan (6) dugc lam dudi dang hinh tru.

17. Lo phan tng hat nhan theo diém 15, dic trung & chd, mdy tao hoi nude (3) va may
bom (4) dugc bd tri v6i cac v6 hinh tru va dit thing ding trong khong gian hinh
khuyén (5) gitra than 10 phan ung hat nhan (1) va vé ngén (6).

18. Lo phan Ung hat nhéan theo diém bét ky trong s6 cac diém tir 15-17, dic trung &

chd, sb luong may tao hoi nude (3) 1a hai hodc nhiéu hon.
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19. Lo phan Umg hat nhéan theo diém bat ky trong sb céac diém tir 15-17, dic trung &

chd, s6 lwong may bom (4) 12 hai hogc nhiéu hon.

20. Lo phan ng hat nhéan theo diém 18, dic trung & chd, sb lugng may bom (4) 1a hai

hodc nhi€u hon.

21. Lo phan Gng hat nhén theo diém 15, dic trung & chd, vich ngin ngang (13) gita
cb gbp tich trit phia dudi (11) va cb gop ap suét hinh khuyén phia dudi (12) dugc b6 tri
c4c van nhéanh nbi & gittavéi cac co gop (11) va (12) da néi va dat tai khoang cach lon
nhét tir céc clra x4 clia may tao hoi nude (3) kéo dai dén thiét bi dé chtra phia dudi
(11).

22. Lo phan tng hat nhén theo diém 21, dic trung & chd, cic van dugc bd tri v6i céc
b6 diéu khién.

23. Lo phan tng hat nhan theo diém 21, dic trung & chd, cac van khdng duge b tri
c4c bd didu khién va dugc 1am bang vat lidu c6 ty trong 16n hon ty trong cua chét 1am

mat kim loai 16ng.

24. Lo phan tng hat nhan theo diém 15, dic trung & chd, vach ngin ngang (13) gilta
cb gop tich trit phia dudi (11) va cb gop ap suat hinh khuyén phia duéi (12) dugce b6 tri
cac cong thoat nude duoc tao ra & khoang cach 1on nhét tir cac clra x4 ciia cac may tao

hoi nuée (3) kéo dai dén ¢d gbp tich trit phia dudi (11).

25. Lo phan tng hat nhén theo diém 24, dac trung & chd, céc céng thoat nude duge bd
tri cac 6ng hoi tu c6 khang thity luc 16n hon khi chit 1am mat tir ¢b gbp 4ap suét cia
may bom dén cb gop tich trit phia duéi (11) so véi khi chit 1am mat chay tir ¢ gop
tich trr phia du6i (11) dn cd gop 4p suit hinh khuyén phia dudi (12) theo phuong

thirc tudn hoan tu nhién.

26. Lo phan rng hat nhan theo diém 15, dic trung & chd, cac vach ngin phéng toa tron
duoc tao ra trong c¢b gop ap sudt hinh khuyén phia duéi (12) voi khoang cach déu tir
truc clia may bom (4) khi s6 lwgng may bom 1a 16n hon mot.

27. Lo phan Gmg hat nhén theo diém 15, dic trung & chd, mang ngin giam nd dugc tao

ra trong nap 16 phan tmg, bao gdm vi tri noi lip may tao hoi nuée (3).
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