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(21) 1-2022-00040
(57) Séng ché dé cap dén phuong phap 1am ngudi thir cdp va thiét bi lam nguoi thi
cap cho phéi duc lién tuc ma 1am ngudi thir cp c6 thé duoc thuc hién hidu qua ma khong
can dau tu 16n.

Phuong phap 1am ngudi thi cap cho phéi dic lién tuc ma phéi duc (3) duge duc
boi thiét bi duc lién tuc (1) duge 1am ngudi thi cdp trong ving 1am ngudi thir cap (11)
bao gom vung thang dung (5), ving cong (7), va ving nam ngang (9) bao gbém bude
lam nguoi thi nhét duoc thuc hién trong phﬁn lam ngudi thi nhét (13), ma la phén dau
vao trong ving nam ngang (9), va budc lam ngudi thi hai duoc thuc hién trong phan
1am ngudi thi hai (15), ma 1a phan dau ra trong ving ndm ngang. Budc 1am ngudi thi
nhét bao gdm 1am ngudi phdi dic véi nude 1am ngudi duoc cung cap véi mat do dong
14 300 dén 4000 lit/(m2.phit) dé nude lam ngudi trén bé mit cua phdi duc ¢ trang théi
s6i hat nhén trong budc 1am ngudi thir nhat. Bude 1am ngudi thi hai bao gdm lam ngudi
phoi duc véi nude lam ngudi duge cung cép véi mat d6 dong 1a 2% hodc 16n hon va
50% hodc nho hon mat do dong cua nude 1am ngudi trong budce 1am ngudi thir nhat de
trang thai s61 hat nhan ctia nudc lam ngudi trén bé mat ctia phoi duc duoc duy tri trong

bude lam ngudi thir hai.
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Linh vue ky thuat dwoc dé cap

Sang ché d& cap dén phuwong phap 1am ngudi thir cAp va thiét bi 1am ngudi thu
cap cho phdi duc lién tuc trong khi phéi dic dugc lam ngudi thi cap trong ving lam
ngudi thi cap ctia thiét bi duc lién tuc.

Tinh trang k§ thuit cia sang ché

Trong qué trinh dtc thép lién tuc, thép nong chay dugc rot vao khuon duoc lam
ngudi béi khuon va tao thanh 16p vo hoa rin tai bé mit tiép xtc ma tiép xtc véi khudn.
Phéi dic bao gdm 16p vo hoa rén, déng vai trd 16p vo ngoai, va thép néng chay chua
héa rén trong vo lién tuc duogc kéo Xuéng tur khuon trong khi dugc lam ngudi voi nude
1am ngudi trong ving lam ngudi thir cdp duge bb tri dudi khuon, va cubi cing hoa ran
toan b dén tam.

Phéi dic da hoa rén toan bo dén tim duoc cat theo chiéu dai duoc xé4c dinh trude
dé san xuét phoi duc dong vai tro vat li€u can.

Trong lam ngudi thi cap, phoi dic thuong duge lam ngudi trong trang thai soi
mang. O day, s6i mang 1a mot trong nhiing kidu s6i d& dang xay ra khi dbi twong c6
nhiét do bé mit cao duge 1lam ngudi véi nude lam ngudi &p sut thap duoc cung cap voi
téc d6 dong chay thip. Lép hoi nuée dugc tao ra gitta nude lam ngudi va dbi twong
duoc 1am ngudi, va tde do 1am ngudi tai do ddi twong dugc 1am ngudi 1a twong d6i thap.
Mic du diéu nay cho phép 1am ngudi ddi tugng theo cach dang tin cdy, c6 vén dé 1a nang
suét thap.

Trong qua trinh duc lién tuc, cac su céi thién vé chat lugng va nang suét cta phoi
dtc duoc mong mudn. Biéu nay co thé dat dugc bang cach, chang han, gia ting hé s6
truyén nhiét gitta nudc 1am ngudi va bé mat cua phoi duic, nghia 13, hé s6 truyén nhiét
trong qua trinh phun lam nguoi.

Theo d6, nhu duoc bdc 16 trong tai lidu sang ché 1, nudc lam ngudi co thé duoc
phun vao bé mit cua phoi dic véi ap suit cao, sao cho luong 16m hon nude 1am ngudi
tiép xtic véi bé mat cua phéi duc trén mét don vi thoi gian. Két qua la, hé ) truyén nhiét
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duogc tang 1én, va nang suat duoc ting 1én twong Gmg.
Danh muc tai liéu trich dan
Tai lidu sang ché

Tai liéu sang ché 1: Coéng bd don sang ché Nhat Ban chua duoc thdm dinh sb
2003-285147
Tai liéu phi sang ché

Tai li€u phi sang ché 1: J.V. BECK, Int. J. Mass Transfer, 13 (1970), tr. 703
Ban chét kj thuét clia sang ché
Vén dé k¥ thuat

Tuy nhién, phuong phéap cua tai liéu sang ché 1 yéu ciu thém trang thiét bi, nhu
thém may bom va céc dudng 6ng chiu p suit cao, va chi phi bi ting 1én.

Ngoai ra, lugng nude rat 16n duoc yéu cau dé 1am ting hé s6 truyén nhiét, va
lugng nude dugc yéu ciu vuot quéa déng ké luong nudc co thé str dung trong thiét bi duc
lién tuc hién c6. Do d6, phuong phéap yéu cau dau tu 16n.

Sang ché da dugc thuc hién dé giai quyét van dé duoc mo6 ta o trén, va muc tiéu
clia sang ché 1a d& xuit phuong phap lam ngudi thu cép va thiét bi lam ngudi th cp
cho phdi dic lién tuc ma lam ngudi thir cap co thé duoc thuc hién hiéu qua ma khong
can dau tu 1én.

Giai phap k¥ thuat

(1) Phuong phéap lam ngudi thir cap cho phdi duc lién tuc theo sang ché 1a phuong
phap ma phoi duc dugce dic trong thiét bi dac lién tuc duoc lam ngudi thu cap trong
ving 1am ngudi thir cap bao gdm ving thang dimg, vang cong, va ving nam ngang, va
bao gdm budec 1am ngudi th nhét duoc thuc hién trong phan dau vao trong ving nam
ngang theo hudng dtc va budce lam ngudi thir hai dugc thyc hién trong phan dau ra trong
ving ndm ngang theo huéng dic. Buge lam ngudi thi nhit bao gdbm lam ngudi phdi dic
v6i nuée 1am ngudi duoc cung cp véi mat do dong trén mot don vi thoi gian 1a 300 dén
4000 1it/(m?.pht) (trong d6 phut 1 don vi thot gian) dé nude lam ngudi trén bé mat cua
phoi duc o trang thai soi hat nhan trong budc lam ngudi thir nhét. Budc 1am ngudi thi
hai bao gf)m lam ngudi phoi dic véi nude lam ngudi duoc cung cép vO1 mat do dong
trén mot don vi thoi gian 1a 2% hodc 16m hon va 50% hodc nhé hon mat dd dong cua
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nude lam ngudi trong budce lam ngudi thir nhét dé trang thai s6i hat nhan ctua nudc lam
ngudi trén bé mit ctia phoi dic duge duy tri trong bude lam ngudi thir hai.

(2) Trong phuong phap lam nguéi thir cép cho phdi duc lién tuc theo (1), budce
lam ngudi tht hai c6 thé dugc thuc hién sao cho nhiét do bé mat Ts (°C) cua phdi dic
khi bat dau lam ngudi phdi dac va mat do dong W (lit/(m* phiit)) ctia nude lam ngudi
trong bude 1am ngudi thir hai thoa man mdi quan hé cua biéu thie (1).

Ts < 107[0,08 x In(W) + 2] (D)

trong do In 12 logarit ty nhién va * 13 toan tr 1ily thira trong biéu thirc (1).

(3) Trong phuong phap lam ngudi thir cip cho phoi duc lién tuc theo (2), budce
lam ngudi thr hai co thé duoc thuc hién sao cho khi chiéu day cua phoi dtc 1a t (m), do
dan nhiét trung binh ctia phdi diac theo hudng chiéu day trong khu vuc loai trix phan
chua hoa ran cua phéi dic 1a A (kcal/(m.gio.°C)), va nhiét d6 hoa ran cua phoi dic 1a Te
(°C), thong lugng nhiét q (keal/(m?.gio)) ciia nude lam ngudi thoa mén mdi quan hé cta
biéu thirc (2).

q > M4(Tc - Ts)/t] (2)

(4) Trong phuong phap lam nguoi thir cap cho phoi duc lién tuc theo biéu thirc
bat ky trong s céc biéu thuc tir (1) dén (3), budc lam ngudi thi hai co thé duogc thuc
hién sao cho mat dd dong W cta nudce lam ngudi thoa man mbi quan hé cua biéu thuc
3).

W > eM(log(M4(Tc - Ts)/t]) - 5,2)/0,17] 3)

trong d6 e la co s6 cua logarit tir nhién, log 1a logarit thuong, va * 1a toan tu luy
thira trong biéu thirc (3).

(5) Trong phuong phap lam ngudi thu cap cho phdi dc lién tuc theo biéu thirc

bat ky trong sb cac bidu thuc tir (1) dén (4), s6 lwong 16n cac truc 1an va s6 luong lém

cac voi phun c6 thé dugc bb tri trong ving nam ngang, cic truc lan duoc sap xép theo

huéng dbic va dugce dinh hudng dé cac hudng truc cua chiing vudng goc véi hudng duc,
cic voi phun ma xa nudc lam ngudi vé phia bé mit ctia phdi diic dugc sap xép theo
huéng chiéu rong phoi dic gifta cac truc lan 1ién k& v6i nhau theo huéng dic. B& mit
lam nguoi duge tao thanh khi nuée lam ngudi duge x4 tr moi voi phun va cham véi bé
mat ctia phdi diic c6 dang hinh chi nhét goc tron hodc dang hinh elip. [t nhit trong budc
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lam ngudi thu nhét, nuGe lam ngudi duge xa sao cho truc chinh cua bé mat 1am nguoi
nghiéng mot goc trong pham vi tur 5 dén 45 do so vai hudng vudng goc véi hudng duc.

(6) Thiét bi 1am nguéi thir cAp cho phoi dic lién tuc theo sang ché 1a thiét bj ma
phoi duc dugc duc trong thiét bi dtc lién tuc duoc 1am ngudi thir cip trong ving lam
ngudi thir cdp bao gdm ving thing dmg, ving cong, va ving nim ngang, va ving nim
ngang bao gdm phén lam nguoi thir nhét va phan lam ngudi thi hai. Trong phan lam
ngudi thir nhét, phdi duc co thé dwoc 1am ngudi véi nude lam ngudi dugce cung clp v6i
mat d6 dong trén mot don vi thot gian 1a 300 dén 4000 1it/(m2.phit) (trong d6 phut la
don vi thoi gian) dé nude 1am ngudi trén bé mat cta phoi dic & trang thai soi hat nhan
trong phan 1am ngudi thir nhét. Trong phan 1am ngudi thit hai, phdi dic duoc lam ngudi
vol nude lam ngudi duge cung cép véi mat do dong trén mot don vi thoi gian 1a 2%
hoac 16n hon va 50% hodc nhé hon mét d¢ dong cua nude lam ngudi trong phém lam
ngudi thir nhat dé trang thai s6i hat nhan cua nuéc lam ngudi trén bé mit cla phoi duc
duoc duy tri trong phan 1am ngudi thir hai.

(7) Trong thiét bi 1am ngudi thir cép cho phdi duc lién tuc theo (6), s6 luong 16n
céc truc 1an va sb luong 16n cac voi phun duoc bb trf trong ving nam ngang, cac truc
lan duoc sip xép theo hudng duc va duge dinh hudng dé cac hudng truc cla ching
vubng goc véi huéng dic, cac voi phun xa nude 1am ngudi vé phia bé mit clia phoi dic
duge sip xép theo huéng chiéu rong phoi duc gifta cac truc lan lién k& voi nhau theo
hudng duc. Céac voi phun co thé xa nudc 1am ngudi dé bé mat lam ngudi duoc tao thanh
khi nudce 1am ngudi duge xa tir moi voi phun va cham vai bé mat ctia phdi dtic c6 dang
hinh chit nhét goc tron hodc dang hinh elip. ft nhét trong phan lam ngui thi nhét, cac
voi phun dugc sap xép sao cho truc chinh cua bé mit 1am nguoi nghiéng mot goc trong
pham vi tir 5 dén 45 d6 so véi hudng vudng goc voi hudng duc.

Hiéu qua dat dugc cua sang ché

Theo sang ché, trong ving ndm ngang, budc 1am ngudi tha nhét duoc thuc hién
sao cho mat do dong trén mot don vi thoi gian ciia nude lam ngudi la 300 dén 4000
lit/(m2.phut) dé nude lam ngudi trén bé mit ctia phoi duc ¢ trang thai s6i hat nhén trong
phan lam ngudi tht nhét. Ngoai ra, buéc 1am ngudi thir hai duge thuc hién sao cho mat
do dong 1a 2% hodc 16n hon va 50% hodc nho hon trong budc lam ngudi thir nhét dé
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trang thai s6i hat nhan cua nudc lam ngudi trén bé mit cta phoi dic duge duy tri. Do
do, lugng nude lam ngudi co thé duoc giam, va lam nguoi thir cép c6 thé duoc thuc hién
hiéu qua ma khong can dau tu 16n.

MO ta vin tit cac hinh vé

Fig.1 minh hoa céu triic chung cta thiét bi duc lién tuc.

Fig.2 minh hoa thiét bi phun lam ngudi dugc bao gdm trong thiét bi lam ngudi
tha cap theo phuong an.

Fig.3 minh hoa dang khéc cta thiét bi phun lam nguoi duge bao gdm trong thiét
bi lam ngudi thir cip theo phuong an.

Fig.4 1a d6 thi thé hién mdi quan hé giita toc do dong chay cua nudce lam ngudi,
nhiét 4 bé mat cta phoi dic, va kha ning lam ngudi.

MO té chi tiét sang ché

Tham chiéu dén Fig.1, phuong phép lam ngudi thir cap cho phoi duc lién tuc theo
phuong 4n 1a phuong phap ma phéi dic 3 dugc duc bai thiét bi duc lién tuc 1 dugc lam
ngudi thit cip trong ving 1am ngudi thu cap 11 bao g0m vung thang dimg 5, ving cong
7, va ving nam ngang 9. Ving nam ngang 9 bao gOm phan lam ngudi thi nhét 13 trong
d6 bude 1am ngudi thir nhat dugc thuc hién va phan lam ngudi thi hai 15 trong d6 bude
lam ngudi thir hai dugc thyc hién.

Mobi hang muc cuia phuwong phap lam ngudi thir cap bay gid s& duge mo ta cu thé.
Thiét bi duc lién tuc

Nhu duoc minh hoa trén Fig.1, thiét bi dac lién tuc 1 1a thiét bi trong d6 thép nong
chay dwoc r6t vao khudn 17 tir thung trung gian (khéng duge minh hoa) duge d& boi
céc truc 1an 19 va duoc kéo ra dudi dang phdi duc 3 trong khi dugc lam ngudi thir cAp
béi cac thiét bi phun lam ngudi 21 duoc bb tri giira cac truc lan 19.

Nhu dugc minh hoa trén Fig.1, ving lam ngudi thi cap 11, trong d6 phoi duc 3
dugc lam ngudi thir cép, dugc chia thanh ving thang dung 5, viing cong 7, va viing nam
ngang 9. Phuong phap lam ngudi thir cap theo sang ché lién quan dén phuong phap lam
ngudi phoi duc 3 trong vung nam ngang 9.

Budc lam ngudi thir nhat
Trong budc lam ngudi thir nhét dugc thuc hién trong phén lam ngudi thu nhét 13
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clia viing ndm ngang 9 trong vung lam ngudi thir cap 11, phdi dtc 3 dugc 1am ngudi vai
nuée lam ngudi duoc cung cp boi cac thiét bi phun lam ngudi 21 v6i mét d6 dong trén
mdt don vi thoi gian 1a 300 dén 4000 lit/(m?.phit) (trong d6 phut 1a don vi thoi gian) dé
nuée 1am ngudi trén bé mit cia phdi dic 3 ¢ trang thai sbi hat nhan trong phan lam
ngudi thi nhat 13.

Mat do dong trén mot don vi thoi gian cua nude lam ngudi trong phan lam nguoi
thir nhat 13 1a gia tri dugc tinh toén bang cach chia tong lugng nudce 1am ngudi (lit/pht)
trong phan lam ngudi tht nhét 13 cho dién tich (m?) ctia phan lam ngudi thir nhét 13.

Céc thiét bi phun 1am nguoi 21 1 cac thiét bi phun chat 1ong hoic hon hop cua
chit 1ong va chét khi 1én bé mit ctia phdi dic 3. Vi du cia chat long 1a nudc, va vi du
cta chat khi 1a khong khi.

Nhu duoc minh hoa trén Fig.1, cac thiét bi phun lam ngudi 21 duoc bd tri gitia
cac truc 1an 19 ma truyén tai phdi dic 3 theo hudng dic.

Ngoai ra, nhu dugc minh hoa trén Fig.2, mdi thiét bi phun 1am ngudi 21 bao gom
s6 lwong lém cac voi phun 23 duge sép xép theo hudng chiéu rong ctia phéi dic 3 trong
khu vuc gitta cac truc 1an 19. Cac voi phun 23 dugc minh hoa trén Fig.2 1a cac voi phun
dep. M&di voi phun dep xa chit lam nguoi 25, déng vai trd nudce lam ngudi, dudi dang
quat lan truyén theo huéng chiéu rong phoi dac véi voi phun 23 ¢ tam. Do do, bé mit
va cham trong d6 nuéc lam ngudi va cham véi bé mit cua phdi dic c6 dang tuyén tinh
kéo dai v6i chidu rong nhé theo huéng dic va chidu rong 1n theo huéng chiéu rong
phoi dtc. Trong ban mo ta nay, dang tuyén tinh kéo dai cta bé mit va cham trong do
nuge lam ngudi duoc xa tu mdi voi phun hinh dep va cham véi bé mat cta phoi duc
duoc goi 1a "dang hinh chit nhat goc tron".

Loai voi phun 23 khong bi gi6i han cu thé, va cac thiét bi phun c6 cac voi twong
tu nhu cac voi phun dep co thé duoc st dung thay thé. Céac vi du vé cac thiét bi phun
nhu vay bao gom cac voi phun hinh bau duc (cac thiét bi phun hinh elip hodc cac thiét
bi phun hinh bau duc), cac voi phun hinh nén dy dit (c4c thiét bi phun hinh non hodc
céc thiét bi phun hinh tron), la cac voi xa cdc dong phun nudc dang hinh nén, hodc céc
voi x4 cac dong phun nuéc dang hinh tir gidc-kim ty thép, nhu cac thiét bi phun hinh
vudng (cac thiét bi phun hinh t&r gidc, cic thiét bi phun hinh vudng, hodc cac thiét bi

6

6/25



48184

phun hinh chit nhat), 1a cac thiét bi phun hinh nén day di hinh tir gidc.

Khi céc voi phun hinh dep hodc céc voi phun hinh bau duc duoc st dung nhu cac
voi phun 23, mdi voi duoc bb tri dién hinh sao cho truc chinh cta bé mat lam nguoi (bé
mit va cham trong d6 nudc 1am ngudi va cham vai bé mat cla phoi dic), ma co dang
hinh chit nhat goc tron hodc dang hinh elip, vudng goc véi huéng duc. Tuy nhién, nhu
dwoc minh hoa trén Fig.3, gia sir rang goc cla tryc chinh dugc mo ta ¢ trén ma vudng
gbc voi hudng dac 1a 0 d9, nude lam ngudi t6t hon 13 dwoc xa tir cac voi ma mdi voi
duoc b tri sao cho truc chinh nghiéng mdt goc trong pham vi tir 5 dén 45 d6 (6 =5 dén
45 d6 trén Fig.3).

Ly do cho diéu nay bay gio s& dugc md ta.

Nhu d3 dugc mé ta & trén, cac voi phun 23 dugc sép xép theo hudng chiéu rong
cua phdi diic 3 trong mdi khu vuc gilra cac truc lan 19. Khi cac voi phun 23 la cac thiét
bi phun dep, nuée lam ngudi duoc xa tir cac voi phun 23 chay doc theo bé mat ctia phoi
dic 3 véi van tde cao theo hudng truc chinh cla bé mat va cham trong d6 nudc 1lam
ngudi va cham voi bé mat cta phdi duc 3 (sau day duoc goi la hudng chiéu rong phun)
va tai van toc twong dbi thip theo hudng truc phu cua bé mat va cham (sau day dugc goi
13 hudng chiéu day phun). Do d6, sau khi va cham voi bé mit ctia phoi dic, nude lam
ngudi lan truyén twong d6i nhe nhang theo huéng chiéu day phun, nghia 13, theo hudng
duc. Theo huéng chiéu rong phun, cac dong phun nudc lam ngudi duge xa tu cac thiét
bi phun Jién ké va cham véi nhau v6i cic van tdc theo nhitng huéng nguoc nhau tai cac
dau cta ching, va sau do thay ddi cac hudéng ctia ching dé lan truyén theo huéng dic.
Két qua la, nude 1am ngudi chay theo hudng dic doc theo bé mat ctia phoi dic voi van
téc twong dbi cham sau khi va cham voi bé mat ctia phoi duc.

Khi truc chinh cua bé mat lam ngudi nghiéng so voi huéng vudng goc vor huong
dtc, su giao thoa gifta cdc dong phun nudce lam ngudi dugce xa tir cac thiét bi phun lién
ké xay ra theo huéng chiéu day phun, trong d6 van téc twong dbi thap, va khong xay ra
theo hudng chidu rong phun, trong d6 vén tdc 16n. Do d6, nudc lam ngudi chay doc theo
bé mat cua phoi vo1 van tdc cao. Theo két qué cua cic nghién ctiru duge thuc hién bdi
céc tac gia, ngudi ta nhan thiy rang khi nuéc lam ngudi chay doc theo bé mat cua phdi
duc, kha nang 1lam ngudi dugc tang 1én khi vén tdc cua nudc 1lam ngudi dugc tang 1én.
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Do d6, kha nang lam ngudi dugc tang 1én khi moi voi phun 23 duoc bd tri sao cho truc
chinh cua bé mat lam ngudi nghiéng so véi hudng vudng goc voi hudng dic. Gia su
rang goc cua hudng vudng goc véi huéng dac 1a 0 do, truc chinh ctia bé mat lam nguoi
t6t hon 14 nghiéng mot goc trong pham vi tir 5 dén 45 do.

Nhu da dugc md ta & trén, trong budc lam ngudi thir nhét dugc thuc hién boi cac
thiét bi phun 1am ngudi 21, 1am ngudi duoc thuc hién véi mat do 'dc‘)ng trén mot don vi
thoi gian 1a 300 dén 4000 lit/(m?.phat) dé nuée lam ngudi ¢ trang thai s6i hat nhan trén
toan bd hodc it nhit mot phan ctia bé mat cua phdi duc 3.

Khi phéi dic dugc lam ngudi ¢ hé s6 truyén nhiét cao (sau day duoc goi la lam
ngudi manh) trude khi phoi diic vao vung nam ngang 9, c6 nguy co cao la nut sé xay ra,
cu thé, ¢ phan goc clia phoi dic 3. Do d6, lam ngudi manh c6 thé duoc thuc hién trong
vung nam ngang 9.

Tuy nhién, nhu da duge mo ta ¢ trén, tdc do dong chay ctia nude lam ngudi duoc
stt dung trong qua trinh 1am ngudi manh can phai dugc giam dé giam dau tu. Theo do,
phuong phéap cung cAp nuéc lam ngudi voi tdc d6 dong chay cao chi trong budc lam
ngudi thir nhat va cung cap nudc lam ngudi véi téc d6 dong chay thap trong phan 1am
ngudi thi hai 15 da dugc nghién curu.

Fig.4 1a d thi thé hién mdi quan hé giira tbc do6 dong chay ctia nudc lam ngudi,
nhiét d6 bé mit cua phéi dic 3, va kha ndng 1am ngudi. Truc thing dung biéu dién kha
nang lam ngudi, va truc ngang biéu dién nhiét do bé mit cua phoi duc. Db thi thé hién
ba truong hop trong do tdc d6 dong chay cua nudce 1lam ngudi 1 cao, trung binh va thap.

Trong d thi cua Fig.4, khu vuc nhiét d§ bﬁng hoac thép hon diém téi da cuc bo
ctia kha nang 1am ngudi 1a khu vuc s6i hat nhéan, va khu vure nhiét d6 béng hodc cao hon
diém tbi thiéu cuc bd cta kha nang lam ngudi 12 khu vyuc sdi mang. S6i hat nhén 1a trang
thai soi trong d6 céac bot duoc tao ra tir cac diém hinh thanh bot déng vai tro cac hat
nhan va trong d6 nudc lam ngudi co kha nang trich xuét luong nhiét rat 16n tir dbi twong
lam ngudi. S6i mang la trang thai s6i trong d6 mang hoi nudc dugce tao thanh tai ranh
gidi gitta nude lam ngudi va dbi tuong 1am nguodi va dong vai tro 16p chan nhiét lam
giam luong nhiét co thé duoc trich xuét tr d6i twong 1am ngudi boi nude lam ngudi.

Nhu da 1 tir d thi cua Fig.4, khi nhiét d6 cua phoi dac 3 thap, nghia 14, trong
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khu vuc séi hat nhan, anh huéng cua tbc d6 dong chay ctia nudce lam ngudi 1én kha nang
lam ngudi 1a nho. Do do, kha nang lam ngudi cao co6 thé dat duoc véi tbe do dong chay
thip bing cach thyc hién lam ngudi véi téc d6 dong chay cao trong budc 1am ngudi thi
nhét @ giam nhiét d6 b& mit ctia phoi dac 3 dé soi hat nhan xay ra, va sau d6 duy tri soi
hat nhan véi tdc do dong chay thap trong phan lam ngudi th hai 15.

Khai niém vé phuong phap lam ngudi phoi duc theo sang ché bay gio sé duoc mod
ti ¢6 tham chiéu dén dd thi cia Fig.4. Khi qua trinh dic tién hanh tir vi tri dau vao vé
phia vi trf d4u ra cua thiét bi duc lién tuc, d6i véi lich st nhiét d bé mit cua phoi duc,
nhiét do thuong thay déi tir phai (phia nhiét do cao) sang trai (phia nhiét do thép) trong
db thi cta Fig.4. Mac du nhiét d§ cua phdi dac 3 van cao trong vung cong 7, 1am ngudi
qua murc khong dugce thyc hién va nude lam ngudi dugce cung chp v6i toc do dong chay
thap (xem khu vuc & bén phai cua diém O trén Fig.4) dé ngan chin nut hodc tuong tyu
cua phdi dic 3. Khi phoi dic 3 roi vang cong 7 va vao vung nam ngang 9 (diém A trén
Fig.4), c6 it nguy co nut phoi dic 3 hon. Do do, lam ngudi manh c¢6 thé duoc thuc hién,
va tc d6 dong chay cua nudc lam ngudi co thé duoc tang 1én dang ké (diém A' trén
Fig.4). Do do6, lam ngu6i voi tdc do dong chay cao dugc bat dau trong budce 1am ngudi
thi nhat theo séng ché. Phoi dac 3 duge 1am ngudi manh véi toc do dong chay cao, va
nhiét 6 bé mat duoc giam ding ké. Trong truong hop nhanh nhat, trang thai ctia nuéce
lam ngudi chuyén thanh sdi hat nhan (diém B trén Fig.4) trong khu vyuc phia dau ra theo
hudng duc tur vi tri tai do bé mat cua phdi dic duge 1am ngudi bang nudc lam ngudi
dwoc xa tir cac voi duge dat trong ving dau tién gifra cac truc 1an trong ving nam ngang.
Khi phéi dtc 3 dugc 1am ngudi lién tuc, nhiét do bé mat cta ching dwgce giam hon nira
va dat dén diém C trén Fig.4. Khi nhiét do bé mit ciia phéi duc 3 duoc gidm xudng diem
C, s6i hat nhan c6 thé dugc duy tri ngay ca khi tbc d6 dong chay ctia nude lam ngudi
thip. Do do, tc dd dong chdy clia nude lam ngudi dugc gidm, nghia la, bude lam ngudi
tht hai dugc bt diu dé lién tuc thuc hién 1am ngudi manh véi téc do dong chdy thap
(diém C' trén Fig.4).

Trong sang ché, tdc do dong chay ctia nude 1am ngudi thuong thay dbi nhu duoc
thé hién boi cac mii tén tréng trén Fig.4.

Trong phuong an, lam ngudi voi tdc d6 dong chay cao trong budc 1am ngudi thir
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nhét dugc thuc hién sao cho mat dd dong trén mét don vi thoi gian 1a 300 dén 4000
lit/(m?.phtt). Ly do cho diéu nay bay gio s& dugc mo ta.

Trén Fig.4, gia tri tdi thiéu cuc bd cua kha ning lam ngudi thay dbi tuy thude vao
the d6 dong chay. Cac nghién ctru dugc thuc hién boi cac tac gia da chi ra rang khi mat
d6 dong trén mot don vi thoi gian 1a 300 lit/(m*.phut), nhiét d6 cho gia tri tb1 thiéu cuc
b6 cua kha nang lam ngudi 1a khoang 1000°C.

N6i chung, nhiét do bé mit cua phdi dic 3 trong ving nam ngang 9 1a 1000°C
hodc nho hon, ma & trong khu vue nhiét do thép hon nhiét do ma kha nang lam ngudi ¢
muc t6i thidu cuc bd. Do d6, khi mat do dong trén mot don vi thoi gian la 300
1it/(m?.phut), 1am ngudi phoi duc 3 trong vung nim ngang 9 co6 thé duge bét dau véi kha
ning 1am ngudi cao hon kha nang lam ngudi ¢ mirc t61 thiéu cuc bd.

Ngoai ra, nhu dugc minh hoa trén Fig.4, khi kha nang lam nguoi nam gilra murc
tdi thiéu cuc bd va murc tdi da cuc b, kha nang lam ngudi dugc tang lén khi tbc 46 dong
chay ctia nude lam ngudi duge tang 1én. Do d6, s€ co loi khi tang mat do dong trén mot
don vi thoi gian trong phan lam ngudi thu nhat 13 cta ving nam ngang 9.

Tuy nhién, cac tac gia da tim ra rﬁng khi mat do dong 1on hon hoac bé‘mg 4000
lit/(m? phut), kha ning 1am ngudi hdu nhu khéng thay doi theo sy gia taing mét do dong
trén mot don vi thoi gian, va nude lam ngudi khong thé duoc str dung hiéu qua.

Vi ly do duge md ta ¢ trén, lam ngudi voi tdc d6 dong chay cao trong phan lam
ngudi thu nhét 13 duoc thuc hién sao cho mat do dong trén mét don vi thoi gian la 300
dén 4000 lit/(m2.phit). Pham vi duoc wu tién hon cta tdc do dong chay 1a tir 300 dén
2000 lit/(m?.phtt).

Theo phuong 4n, lam nguéi duoc thuce hign véi tdc a6 dong chdy cao trong budc
lam nguéi thtr nhat dé nhiét do bé mat cta phodi dac 3 duge giam va soi hat nhén dat
duoc trong qua trinh budc lam ngudi thir nhét, va s6i hat nhan dugc duy tri voi toc do
dong chay thap trong budc lam ngudi thir hai tiép theo. Céc didu kién dé dat dugc hiéu
quéa nhu vay trong nhitng budc nay bay gio s¢ dugc thao luan.

Céc tac gia da thuc hién céac thi nghiém khéc nhau trong do6 phoi duc 3 dugc lam
ngudi v6i nudce trong phong thi nghiém. Két qua 13, ngudi ta tim ra rang kha ning lam
ngudi & mic t6i da cuc bo khi nhiét do bé mat Ts (°C) ctia phdi dic 3 1a Ts = 107[0,08
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x In(W) + 2].

O day, W 1a mat d6 dong trén mot don vi thoi gian (lit/(m*.phut)) va In la logarit
tu nhién.

Do d6, trong bude 1am ngudi thir nhét, 1am ngudi 6 thé duoc thuc hién véi toc
d6 dong chay cao dé nhiét do dugc giam xudng nhiét o thip hon Ts duge dua ra ¢ trén
tuy thudc vao mat do dong trén mot don vi thoi gian trong bude lam ngudi th hai. Noi
cach khéc, 1am ngudi trong bude 1am ngudi thu nhat c6 thé dugc thuc hién sao cho nhiét
d6 bé mit Ts (°C) ctia phdi dtc 3 & thoi diém khi 1am nguoi trong budc lam ngudi thir
hai duge bit ddu théa méan biéu thirc (1).

Ts < 100,08 x In(W) + 2] (1)

Budce lam ngudi thu hai

Trong budc 1am ngudi thir hai duge thuc hién trong phén lam ngudi tht hai 15
cua ving ndm ngang 9, phoi duc 3 duoc lam ngudi voi nude lam ngudi véi mat do dong
trén mot don vi thoi gian 12 2% hodc 16n hon va 50% hodc nho hon trong bude lam
nguoi thi nhat dé trang thai s6i hat nhan cua nude lam ngudi trén bé mit cta phoi duc
3 dugc duy tri.

Mat d6 dong trén mot don vi thoi gian ciia nuée lam ngudi trong ph?m lam ngudi
thir hai 15 1a gia tri duoc tinh toan bang cach chia tong luong nudce lam ngudi (lit/phut)
duoc st dung trong phan lam ngudi thtt hai 15 cho dién tich (m?) cta phan lam ngudi
thwr hai 15.

Nhu da dugc md ta ¢ trén, khi bude lam ngudi thir nhat duoc thuc hién sao cho
nhiét do bé mat cia phoi diic 3 khi bit du budc 1am ngudi thr hai théa man biéu thire
(1) dugc dua ra ¢ trén, lam ngudi ¢6 thé duoc thuc hién trong budc lam ngudi thr hai
trong khi s6i hat nhan dugc duy tri véi mat do dong thép, nghia 13, mat d¢ dong trén mot
don vi thoi gian W duoc cho trong biéu thirc (1). Mat dd dong trén mot don vi thoi gian
c6 thé duoc thiét 1ap thanh 2% hodc 1én hon va 50% hodc nho hon trong budce lam ngudi
thtr nhit. Pham vi dwoc vu tién hon ctia mat d dong trén mot don vi thot gian 1a tr 5%
dén 20% trong budc 1am ngudi thi nhat.

Nhiét do bé mit cua phdi dac tang do théng luong nhiét dugc tao ra béi nhiét
dung ctia bo phan bén trong cua phdi duc 3. D9 ting nhiét do can phai dugc giam E
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duy tri nhiét do bé mat cla phoi duc tai nhiét do dugc mo ta ¢ trén. Diéu nay la do néu
nhiét do bé mat vuot qua nhiét do ma kha nang lam ngudi ¢ muc toi da cuc bo, su phu
thudc cua kha nang lam ngudi vao tbc d6 dong chay ting, va kha nang lam ngudi cao
khéng thé dat duoc v6i toe do dong chay thap.

Db tang nhiét do c6 thé dugc giam dé duy tri nhidt do bé mit cua phoi duc tai
nhiét d6 dugc mo ta ¢ trén khi thong lugng nhiét cua cac dong phun nude lam ngudi tur
bén ngoai cia phdi duc 3 16n hon thong luong nhiét duoc tao ra boi nhiét dung cua bo
phén bén trong cua phoi duc 3.

Ly tuéng thi phan bé nhiét do cua phéi dic 3 ¢ nhiét d6 toi da ¢ thm theo hudng
chiéu day va co thé duoc tinh gan diing bang parabol. Do d6, thong lwong nhiét phuc
hdi q (keal/(m2.gid)) c6 thé dugce bidu dién béi biéu thirc (4).

q = A[4(Tc - Ts)/t] 4)

Trong bidu thirc (4), t 1 chiéu day (m) cta phdi duc, A 1a d6 dan nhiét trung binh
(kcal/(m.gi0.°C)) theo huéng chiéu day trong khu vuc loai trur phén chua héa ran cua
phdi duc, va Te 1a nhiét do hoa ran (°C) cta phdi duc.

Do d6, dé thuc hién lam ngudi trong phan 1am ngudi thir hai 15 véi toc do dong
chay thip, thong lwong nhiét q (kcal/(m?.gio)) trong qua trinh lam ngudi c6 thé duoc
thiét 1ap dé thoa méan q > q', nghia 1a, biéu the (2).

q > M4(Tce - Ts)/t] 2)

Nhiét d6 & tam ctia phéi dic theo hudng chiéu day khé dé do, va thuong la quanh
nhiét do hoa ran cla phoi dtc 3. Do do, nhiét d6 hoa ran duoc st dung.

Céc tac gia da nghién ctu mat d6 dong trén mét don vi thoi gian cén thiét dé dat
duoc sy lam ngudi voi thong luong nhiét thoa man biéu thirc (2) duoc dwa ra & trén.

Céac tac gia da thyc hién thi nghiém lam ngudi tam thép trong phong thi nghiém,
va di thu duoc diéu kién ma thong lwong nhiét (kha nang lam ngudi) ¢ muc t6i da cuc
bo trén Fig.4 du6i dang cong thirc thye nghiém duoc dua ra bén dudi thé hién moéi quan
hé gitta muc tdi da cuc bo cua thong lwgng nhiét va mat dé dong trén mot don vi thot
gian.

q"=107[0,17In(W) + 5.2] ®)

Theo hai biéu thire, biéu thirc (5) va biéu thire (4) duoc dua ra ¢ trén, nghia la, q'
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= M4(Tc - Ts)/t], diéu kién cn duoc thoa man trong budc lam ngudi thi hai la " > ¢/,
¢6 thé duoc thay ddi thanh biéu thie (3) lién quan dén mat d6 dong trén mot don vi thoi
gian W.

W > eM(log {\[4(Tc - Ts)/t]} - 5,2)/0,17] (3)

Trong biéu thirc (3), e 1a co s6 cua logarit tu nhién va log 1a logarit thuong.

Khi mat d6 dong trén mot don vi thoi gian trong phén lam ngudi tht hai 15 duoc
thiét 1ap dé théa man biéu thic (3) dugc dua ra & trén, lam ngudi c6 thé duoc thuc hién
trong khi s6i hat nhan dugc duy tri véi lugng nude nho trong phan 1am ngudi tht hai
15.

Nhu di duge mo ta ¢ trén, theo phuwong phap lam nguoi thi cap cua phwong an,
trong ving nam ngang 9 ctia ving lam ngudi thir cap 11, bude 1am ngudi thir nhat duoc
thyc hién v6i mat d6 dong cao dé nudce lam ngudi trén bé mat cua phoi dic 3 & trang
thai soi hat nhan. Ngoai ra, budc 1am ngudi thit hai dugc thyc hién véi mat do dong trén
mot don vi thoi gian 1a 2% hodc 16n hon va 50% hodc nho hon trong budc lam ngudi
thr nhat dé trang thai s6i hat nhan cia nudc 1am ngudi trén bé mit cua phoi duc 3 duoc
duy tri. Do d6, luong nuéce lam ngudi duge sir dung trong vung nam ngang 9 c6 thé duogc
giam, va lam ngudi thu cép 6 thé duogc thuc hién hidu qua ma khong can dau tu 1on.

Phuong phap lam ngudi thir cap duoc mé ta & trén cho phdi duc lién tuc c6 thé
duoc trién khai boi thiét bi 1am ngudi thir cAp trong d6 ving nim ngang 9 bao gom phan
Jam ngudi thir nhét 13 va phan lam ngudi tht hai 15. Trong phan lam ngudi thir nhét 13,
mat 46 dong trén mot don vi thoi gian duge dit thanh 300 dén 4000 1it/(m?.phut) aé
nude lam ngudi trén bé mit cia phdi duc 3 ¢ trang thai s6i hat nhan. Trong phan lam
ngudi tht hai 15, tbe dd dong chay dugc dat thanh 2% hoac 1én hon va 50% hodc nho
hon trong phan lam nguoi thir nhat 13 dé trang thai so6i hat nhan cta nude lam ngudi trén
bé mat ctia phoi duc 3 duoc duy tri.

Trang thai s6i hat nhan ctia nudc lam ngudi co thé duoc duy tri bang cach, chang
han, do nhiét do ctia nude 1am ngudi trude va sau khi lam ngudi phéi duac 3, udce tinh
ché do soi ciia nude 1am ngudi bang cach sir dung gia tri cua d6 tang nhiét do cua nuée
lam ngudi, va didu chinh luong nuéc lam ngudi dé ché do sbi duoc ude tinh tiép tuc la
$6i hat nhan. So sanh sbi hat nhan va sdi mang, thong lugng nhiét 1on hon trong sO1 hat
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nhén. Do d6, d6 ting nhiét do cua nudc 1am ngudi trong qua trinh s6i hat nhén 16n hon
do ting nhiét do ctia nuwde lam ngudi trong qua trinh s6i mang.

Db ting nhiét do ctia nude lam ngudi co thé duoc ude tinh boi biéu thic (6). Vi
mot ph?m nhiét dugc tiéu thu dudi dang nhiét hoa hoi, do tang nhiét do cua nudc lam
ngudi thu duge bai bidu thire (6) 1a gia tri gan dang.

AT=q/(pcW) (6)

trong d6 AT 1a do tang nhiét do (°C) ctia nudc lam ngudi, q la thong lugng nhiét
(W.m?) tir phoi dac dén nuée 1am ngudi, p 1a mat do (kg/m®) cia nude lam ngudi, ¢ la
nhiét dung riéng (J/(kg.K)) ctia nuéc lam ngudi, va W 1a mat d6 dong trén mét don vi
thoi gian (m*/(m?.s)) ctia nude 1am nguoi.

Nhu d3 duoc mo ta o trén, gia tri ctia thong luong nhiét q khac nhau gitra soi hat
nhén va s6i mang. Do do, gi tri cua do tang nhiét do AT ctia nude lam ngudi duoc udc
tinh boi bidu thire (6) duoc dua ra & trén cling khac nhau giita s6i hat nhan va sdi mang.
Theo do, ché dd s6i cua nudc lam ngudi co thé duoc ude tinh tuy thude vao nhiét do
thue té c6 tang hay khong, dugc xéac dinh tir cac gia tri nhiét do do duoc cua nude lam
ngudi thu dugc trude va sau khi lam ngudi phéi duc 3, gén Vo1 gia tri dugc ude tinh cua
do tang nhiét d cho s6i hat nhan hoac cho s6i mang dua trén biéu thuc (6) dugc dua ra
& trén. Trang thai s6i hat nhan cua nudc lam ngudi co thé duge duy tri bang cch dicu
chinh luong nuée 1am ngudi dé ché do s6i duge ude tinh ¢6 thé duge gift ¢ trang thai
sO1 hat nhan.

Vi du thwc hién sang ché
Vidul

Drc thép cacbon thap da dugc thuc hién bang céach sir dung thiét bi duc lién tuc
1 dé x4c minh hiéu qua cua sang ché, bay gi¢ s& duge md ta. Trong vi du dugc mo ta
dudi day, cac gia tri béng $6, chfmg han, dugc cung cép dé tao diéu kién cho viéc hiéu
sang ché, va sang ché khong bi gi6i han trong vi du vé bt ky khia canh nao.

Chiéu dai cta thiét bi duc lién tuc 113 45 m, va vang nam ngang 9 dugc chu thanh
b6i mudi lim phan doan, mdi phan doan c6 chidu dai 2 m. Lién quan dén cac diéu kién
duc, tbe do duc 1a 2 m/phit, chidu day cua phéi dic 1a 250 mm, va chiéu rng cta phoi
duc 14 1500 mm. Nudc duoc st dung lam nude 1am ngudi da duoc tron voi khong khi
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va di duoc xa tir cac thiét bi phun lam ngudi 21. Nhiét do cua nude va khong khi la
30°C.

Nhiét d6 bé mat cua phéi duc 3 14 850°C & thoi diém khi phoi duc 3 da dat dén
ving ndm ngang 9.

Nhiét 6 hoa ran, hay nhiét do ran, 1a 1500°C, va dd dan nhiét trung binh la 39,4
kecal/(m.gi0.°C).

Nhiét ké biic xa di dugc st dung dé do nhiét do.

Vi tri hoa ran da duge xac dinh tir thir nghiém siét dinh tan.

Céc diéu kién 1am ngudi trong ving nam ngang 9 di duoc thay doi theo nhiéu
cach khac nhau trong cac diéu kién dwoc mo ta & trén. Phan 1am nguéi thir nhat 13 va
phan [am ngudi thi hai 15 da duge phan chia dua trén cic phan doan, va mat do dong
trén mot don vi thot gian da duoc thiét 1ap cho mdi phan doan. Thong luong nhiét da
duoc xac dinh bang cach tinh toan dua trén két qua cta thi nghiém twong tmg véi cac
diéu kién van hanh thuc té duoc thuc hién bang cach st dung thiét bi thi nghiém duoc
lap rap md phong thiét bi thyuc té. Cu thé hon, trong thi nghiém duoc md ta & trén, nhiét
d6 bé mat coa phoi dac da dugc do béng cach su dung nhiét ké birc xa, va vi tri cua giao
dién héa ran da dugc do b?mg cach su dung thiét bi do song siéu am. Sau do, Kkét qua cua
céc phép do da duoc sir dung dé tinh toan thong lugng nhiét bang phwong phap tinh todn
thong lugng nhiét nghich ddo duwgc mo ta trong tai liéu phi sang ché 1.

Pbi véi vi du so sanh 1, mat do dong trén mdt don vi thoi gian trong vung nam
ngang 9 da duoc thiét 1ap thanh gia tri hing s6 180 lit/(m?.phut).

D6i véi cac vi du so sanh 2 va 3, ving nam ngang 9 da duoc dit sao cho ndm
phan doan & phia diu vao cia chiing di céu thanh phan 1am ngudi thi nhat 13 va muoi
phan doan con lai di cAu thanh phan lam ngudi th hai 15, va lam ngudi da dugc thuc
hién bang cach thiét 1ap mat d6 dong trén mot don vi thoi gian riéng 1€. Vi du, trong vi
du so sanh 2, lam ngudi vdi mat do dong trén mot don vi thoi gian 1a 250 lit/(m? pht)
da duogc thuc hién trong ndm phan doan trong phén lam ngudi thi nhét 13, va mat do
dong trén mot don vi thoi gian da dugce giam xubng 140 lit/(m2.phut) dé 1am ngudi trong
muoi phan doan con loai trong phan lam ngudi thir hai 15. Khi bét dau lam ngudi thu
hai, nghia 13, & thot diém khi mat do dong trén mot don vi thoi gian da duoc giam tu

15

15/25



48184

250 1it/(m2.phut) xudng 140 lit/(m2.phut), nhigt d6 bé mat ctia phdi duc 3 1a 763°C.

Ddi voi cac vi du sang ché, sb luong phan doan va mat d¢ dong trén mot don vi
thoi gian trong phan 1am ngudi thir nhét 13 va phin [am ngudi tht hai 15 dd dugc thiét
lap riéng 1¢, va 1am ngudi da duge thyc hién. Vi duy, trong vi du sang ché 1, 1am ngudi
da duogc thuc hién véi mat dd dong trén mot don vi thoi gian 1a 300 lit/(m?.phtt) trong
nam phan doan trong phﬁn lam ngudi thir nhat 13, va véi mat d6 dong trén mot don vi
thoi gian 1a 150 1it/(m?.phat) trong muoi phan doan con lai trong phan lam ngudi thi hai
15. Nhiét do bé mat cua phdi dic 3 khi bit dau lam ngudi thi hai la 140°C.

Céc gié tri bang s6 dugc thé hién cu thé trong bang 1.

Trong vidu 1, moi voi phun duoc dinh hudéng dé truc chinh cua bé mat lam ngudi

kéo dai theo huéng vudng goc véi hudng dic, nhu duge minh hoa trén Fig.2.
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Trong céc vi du so sanh 1 va 2, cac biéu thic (1) va (2) dd khong dugce thoa man,
va lam ngudi trong khu vuc sdi mang da dugc thuc hién trén toan bo vung nam ngang
9. Do d6, 1am ngudi khong du, va nhiét d¢ 1a cao tai 16i ra cua phﬁn lam ngudi.

Trong vi du so sanh 3, biéu thirc (1) da dugce thda man, dé 1am nguoi trong khu
vuc s6i hat nhan da duoc thue hién va nhiét d¢ da dugc giam du trong phan lam ngudi
thtt nhét 13. Tuy nhién, vi biéu thic (2) da khong duge thoa man, soi hat nhan da khong
duoc duy tri va lam ngudi trong khu vuc s6i mang da duoc thyc hién trong phan lam
nguoi thir hai 15. Do d6, kha nang lam ngudi khong du, va nhiét dé la cao tai 161 ra cua
phan 1am nguoi.

Trong cac vi du sang ché tir 1 dén 5, lam nguoi trong khu vuc s6i hat nhan da
duoc thyc hién va nhiét d¢ da dugc giam du trong phén lam ngudi thi nhét 13. Ngoai
ra, trong ph?m 1am ngudi tht hai 15, s6i hat nhan da duoc duy tri, sao cho kha nang lam
ngudi du da dat duge va nhiét do da duoc duy tri ¢ mirc thép tai 161 ra cua phén lam
ngudi. Két qua 13, thoi gian can thiét dé hoan thanh qua trinh hoa ran da dugc giam.
Didu nay co nghia la toc do duc cb thé duoc ting 1én va ndng sut c6 thé dugce tang 1én
tuong Gng.

Vidu2

Céc thi nghiém duogc thuc hién dé x4c minh anh huéng cta do nghiéng voi phun
bay gio s€ dugc mo ta. Thiét bi dtc lién tuc va cac didu kién van hanh giéng nhu trong
vidul.

Céc voi phun dep duogc lap dit trong ving ndm ngang 9 da dugc dinh hudng dé
truc chinh cua bé mat lam ngudi c¢6 dang hinh chit nhat goc tron dugce tao thanh trén bé
mit ctia phoi dic boi nude lam ngudi duge xa tu mdi voi phun nghiéng so voi huéng
vuong goc voi hudng duic.

Trong vi du sang ché 6, truc chinh cua bé mat 1am ngudi c6 dang hinh chr nhat
gbc tron dugc tao thanh trén bé mit cta phdi dtc boi nude 1am ngudi duge xa tr moi
vo1 phun trong vung ndm ngang 9 nghiéng mot goc 20° so voi huéng vudng goc voi
hudng dac. Lam ngudi da duoc thuc hign voi mat dd dong trén mot don vi thoi gian la
300 lit/(m?.phat) trong ndm phan doan trong phan lam ngudi thir nhit 13, va véi mat do
dong trén mot don vi thoi gian 1a 150 lit/(m?.phut) trong mudi phan doan con loal trong
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phan 1am ngudi tht hai 15. Nhiét d6 bé mat cia phéi dac 3 khi bat dau lam ngudi thit
hai la 128°C.

Trong vi du sang ché 7, cac mat d6 dong trén mot don vi thoi gian trong phén lam
ngudi thir nht 13 va phin 1am ngudi thi hai 15 gibng nhu trong vi dy sang ché 6, va
truc chinh nghiéng mot goc 60°.

Trong vi du sang ché 8, mat do dong trén mot don vi thoi gian 1a 1000 1it/(m*.phut)
trong phan 1am ngudi thtr nhat 13, va 1a 100 lit/(m> phut) trong phan 1am ngudi thu hai
15. Truc chinh nghiéng mot goc 20°.

Trong vi du sang ché 9, cic mat do dong trén mot don vi thoi gian trong phan lam
ngudi thir nhit 13 va phan lam ngudi thir hai 15 gidng nhu trong vi du sang ché 8, va

truc chinh nghiéng mot goc 60°.

[Bang 2]
PO PO Bit dau
Phan 1am ngudi th Jam ngudi |Phin 1am ngudi thir hai Gié tritinh| . . .
nhat L L Vi tri hoa
thir hai toan cua <
£ 12 ran (tur
. Ty 1& so vep l;ag cudi thiét
0 A N O cua bpieu . 2
Matdo  [01omglPOINpisas IMatds  |veilam [Do . lieoy  |PidEe)
\ phan nghiéng|, » . \ " |nghiéng |thtrc (1)
dong 7. bé mat  |dong ngudi ¢
doan Vol Lz, [vol
thir nhat
L/(m? phit) °C  |L/(m?phut)| % °C m
Vidusing| 30, 5 20 128 150 50% 20 286 10,3
ché 6
Vidusing| 3, 5 60 137 150 50% 60 286 9,9
ché 7
Vidusang| 599 3 20 110 100 10% 20 357 11,3
che 8
th‘éd;‘ SIEL 1000 3 60 121 100 10% 60 357 10,6

Trong céc vi du sang ché 6 va 8, trong d6 goc nghiéng cua truc chinh 1a 20°, nude
lam ngudi da chay doc theo bé& mit cua phdi dic véi van tdc cao hon trong cac vi du
sang ché 1 va 3 (xem bang 1), trong d6 goc nghiéng cta tryc chinh 1a 0° va trong vi du
sang ché 7 va 9, trong d6 goc nghiéng cua truc chinh 1a 60°. Két qua 13, kha nang lam
ngudi da dugc tang 1én va thoi gian cAn thiét dé hoan thanh qué trinh hoa ran da duoc
giam hon nira. Piéu nay c6 nghia la toc do duc co thé duge ting 1én va nang suét c6 thé

duogc tang 1én tuong ung.
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Do do6, né duoc goiy 1‘§ng kha nang lam ngudi co thé duoc tang 1én khi truc chinh
ctia bé mat 1am nguoi c6 dang hinh chit nhat gbc tron duoc tao thanh trén bé mat cua
phdi dic boi nude lam ngudi duge x4 tu mdi voi phun nghiéng mdt goc trong pham vi
nhit dinh (tir 5 dén 45 d6) so v6i huéng vudng goc voi hudng duc.

Pham vi dugc vu tién ctia gbc nghiéng duge dat thanh 5 dén 45 do vi anh huong
12 nho khi géc nghiéng nho hon 5 d¢ va kha nang lam ngudi dugc giam khi goc vuot
qua 45 do, nhu dugc goi ¥ trong trudng hop duoc mo ta ¢ trén trong d6 goc 1a 60 do.
Danh sach s6 chi dén

1 thiét bi ddc lién tuc

3 phoi dac
ving thang dimg

vung cong

O 3 O

ving nim ngang

11 vung lam ngudi thi cp
13 phén lam ngudi thir nhat
15 phan lam ngudi tht hai
17 khuon

19 truc lan

21  thiét bi phun lam ngudi
23 voi phun

25 chét lam nguoi
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YEU CAU BAO HQ

1. Phuong phép 1am ngudi thir cap cho phdi dic lién tuc ma phdi duc duge dic trong
thiét bi dtc lién tuc dugc 1am ngudi thi cip trong ving 1am ngudi thu chp bao gdm ving
thang dung, ving cong, va ving nam ngang, phuong phap lam ngudi thir cap bao gbm:

budc lam ngudi thu nhit duoc thuc hién trong phan dau vao trong ving nam
ngang theo hudng dtic va bude lam ngudi thir hai duge thuc hién trong phan dau ra trong
ving nam ngang theo huéng dic,

trong d6 budc lam nguoi thir nhit bao gdm 1am ngudi phdi dic véi nude lam
ngudi duoc cung cdp véi mat do dong trén mot don vi thdi gian 1 300 dén 4000
1it/(m?2.phut) (trong d6 phut 1a don vi thoi gian) dé nudce 1am ngudi trén bé mit cua phoi
dtc & trang théi s61 hat nhan trong budc lam nguoi thir nhét, va

trong d6 budc lam ngudi thir hai bao gbm lam ngudi phoi duc véi nudce lam ngudi
duoc cung cép véi mat do dong trén mdt don vi thoi gian la 2% hodc 1én hon va 50%
hodc nho hon mat dd dong ctia nude 1am ngudi trong budce lam ngudi thu nhat dé trang
thai s6i hat nhan cta nudc lam nguoi trén bé mat ctia phoi duc duge duy tri trong bude
lam ngudi th hai.
2. Phuong phap lam nguoi thu cap cho phdi diic lién tuc theo diém 1, trong d6 budc 1am
ngudi thtt hai duoe thyc hién sao cho nhiét do bé mat Ts (°C) cta phoi dic khi bat dau
lam ngudi phdi duc va mat do dong W (lit/(m* phut)) cia nuée 1lam ngudi trong budce
lam ngudi thw hai thoa man moi quan hé cua biéu thue (1):

Ts < 107[0,08 x In(W) + 2] (1

trong do6 In 1a logarit ty nhién va * la toan tu iy thua trong biéu thirc (1).
3. Phuong phap lam ngu6i thur cap cho phoi dic lién tuc theo diém 2, trong d6 budce lam
ngudi thir hai dugc thuc hién sao cho khi chiéu day cta phdi duc 1a t (m), d6 dan nhiét
trung binh ctia phoi duc theo hudng chidu day trong khu vuc loai trur phan chua héa rin
ctia phoi duc 1a & (keal/(m.gio.°C)), va nhigt do hoa ran cua phoi dtc 1a Te (°C), thong
luong nhiét q (kcal/(m?.gio)) cua nude lam ngudi thoa man méi quan hé cua biéu thic
(2):

q > M4(Tc - Ts)/t] (2)
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4. Phuong phap 1am ngudi thtt cép cho phoi duc lién tuc theo diém bét ky trong s6 céc
didm tur diém 1 dén diém 3, trong d6 budc lam ngudi thir hai duogc thuce hién sao cho mat
do dong W ctia nude lam ngudi thoa man mdi quan hé cta biéu thirc (3):

W > e (log(M4(Tc - Ts)/t]) - 5,2)/0,17] (3)

trong do e la co s6 cua logarit tur nhién, log 12 logarit thuong, va * 1a toan tw luy
thira trong biéu thirc (3).
5. Phuong phap lam ngudi thu cép cho phoi dic lién tuc theo diém bét k¥ trong s6 cac
diém tir diém 1 dén diém 4, trong d6 s6 lwong 16n céc truc lan va s6 luong 16n cac voi
phun dugc bd tri trong viing nam ngang, cac truc lan duoc sdp xép theo huéng duc va
duoc dinh huéng dé cac hudng truc cua ching vudng goc voi hudng dice, cac voi phun
ma xa nudc lam nguoi vé phia bé mat cua phoi duc dugc sdp xép theo huéng chiéu rong
phdi diic gitra cac tryc 1an ma lién ké véi nhau theo hudng duc,

trong do bé mat lam ngudi duge tao thanh khi nude lam ngudi duge xa tu moi voi
phun va cham vé1 bé mit cua phoi dac c6 dang hinh chit nhat goc tron hoac dang hinh
elip, va

trong do, it nhét trong budc lam ngudi thi nhét, nudc lam ngudi dugc xa sao cho
truc chinh cua bé mat lam nguodi nghiéng mot goc trong pham vi tir 5 dén 45 do so véi
huéng vudng goc véi hudng duc.
6. Thiét bi lam ngudi thi cp cho phdi dic lién tuc ma phdi dic dugce duc trong thiét bi
duc lién tuc dugce lam ngudi thir cap trong ving lam ngudi thir cép bao gdm ving thang
dung, ving cong, va vung nam ngang,

trong do vung nam ngang bao gbm phan lam ngudi thi nhit va phan 1am ngudi
thtr hai,

trong do, trong phan lam ngudi thir nhét, phoi dac c6 thé duoc 1am ngudi v6i nude
lam nguoi duoc cung cip voi mat do dong trén mét don vi thoi gian 1a 300 dén 4000
lit/(m?.phut) (trong d6 phut la don vi thoi gian) dé nude 1am ngudi trén bé mit ctia phoi
duc ¢ trang thai so1 hat nhan trong phén lam ngudi thur nhét, va

trong do, trong phﬁn 1am ngudi thu hai, phéi dic ¢o thé duoc 1am ngudi véi nude
lam nguoi dugc cung cép v6i mat d6 dong trén mot don vi thoi gian 1a 2% hoac lon hon
va 50% hodc nho hon mat do dong cla nudc 1am ngudi trong phé‘m lam ngudi thir nhat
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dé trang thai soi hat nhan cta nudc lam nguoi trén bé mat cla phdi duc dugc duy fri
trong phan 1am ngudi tht hai.
7. Thiét bi lam ngudi thr cép cho phdi dic lién tuc theo diém 6, trong do6 s6 lugng 16n
céc truc lan va sb luong 16n cac voi phun duge bb tri trong ving nam ngang, cac truc
lan duogc sép xép theo hudng dic va duge dinh hudng dé cac hudng truc cua chung
vudng goc véi hudng dic, cac voi phun ma xa nude lam ngudi vé phia bé mit ctia phoi
duc duoc sap xép theo huéng chiéu rong phdi duc giira cac truc lan lién ké v6i nhau theo
huéng duc,

trong d6 cac voi phun co6 thé x4 nudc 1am ngudi dé bé mat lam ngudi duge tao
thanh khi nudc lam ngudi duoc xa tu moi voi phun va cham véi bé mat cia phoi duc ¢o
dang hinh chit nhat goc tron hoac dang hinh elip, va

trong do, it nhat trong phan 1am ngudi thir nhéat, cac voi phun dugc sap xép sao
cho truc chinh cia bé mat lam ngudi nghiéng mot goc trong pham vi tir 5 dén 45 do so

v6i hudng vudng goc voi hudng duc.
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