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(57) Sang ché dé cap dén 10 co thé thyc hién cic quy trinh gia nhiét, hoa ran va/hodc sy
ding cho cac san pham gia cong nhu cac bd phan cua giay bang cach sir dung nhiéu nhom
nguodn hong ngoai. Hiéu qua cua 16 dat dugc nho déc tinh co tinh toan cua dong khong khi
dugc thyc hién voi cau hinh 16 kéo dai qua tdm tuan hoan. Sy tap trung 16 cao hon duoc
tao trén tdm tuan hoan gan Vung trung tam s0 vOi cac vung gan clra vao va cua ra cua 10o.
Hon nira, hinh dang ctia cac 16 trén tAm tudn hoan con giup cai thién dong khong khi trong
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Linh vyc k§ thuit dwoc dé cap

Séang ché @& cap dénlo, cu thé 1a dén 16 hong ngoai c6 dong khong khi luu thong

duoc sir dung trong san xuét.
Tinh trang ky thuit cia sang ché

Lo da dugc sir dung trong nhiéu mdi truong khac nhau, nhu trong nganh cong
nghiép 1am banh. Vi duy, patent M§ s& 6.833.533B1 huéng dén mot 16 thuc phdm bao
gdm éng din khong khi c6 nhidu cira hut khi vao va ra. Céc 6ng din khong khi nay duoc
két ndi voi mot loat cac 6ng din dugc dit & trén va dudi mot bing tai. Do sy nén khong
khi trong cac 6ng din, nén sy han ché kich thudc va/hogc phan doan cla céc cdng ctia
bng din & dau xa va sy ting kich thudc va/hogc phan doan cua cic cdng cta dng dan &
dAu gin khién cho c6 thé kiém soat dugc dong khong khi. Tuy nhién, sy dinh khoang
c4ch va dinh kich thudc cia céc cdng trong patent My s§ 6.833.533 tao ra su tép trung
hoic kich thude 16n hon cua céc cdng & dau gin so voi dau xa. Su gia ting kich thude
cdng va/hodc phan doan nay & dau gan 1a khong higu qua dé han ché sy tdng khong khi
khong mong mudn & clia vao va/hoic clra ra cta 10.
Ban chit ky thuit ciia sing ché

Muc dich ctia sang ché 13 dé xuét 10 c6 cac diéu kién dong khong khi kha bién dya
vao mot ving nim bén trong 10 trong d6 ¢6 dong khong khi xut hién.

Céc khia canh cta sang ché c6 thé hitu dung cho nhiéu quy trinh gia céng céc san
phdm nhu gidy ngoai hodc thay cho viéc héa rin keo dén hodc xir Iy kéo dén theo cach
khac. Vi du, 10 theo cac khia canh cla sang ché c6 thé duoc st dung dé se“'ly kho6 son hodc
thubc nhudm, dé sdy kho gidy hodc cac thanh phin cia giay sau khi giit, dé 1am bay hoi
dung mdi du hoic cic chat khic, v.v.. Trong khi thuét ngit “hoa ran” thuong dugc st
dung trong ban md ta nay d& mo ta cac quy trinh duogc thuc hién bang 16 theo cac khia
canh clia sang ché, 16 theo cac khia canh cuia sang ché c6 thé duoc st dung dé héa ran,
shy kho va/hodc gia nhiét san phim bét ky nhu gidy va/hodc cac bd phan cua gidy.

Cu thé 1, 10 ¢6 thé bao gdm mot hodc nhidu phin tir phat xa ning lugng héng
ngoai. Cac phan tir hdng ngoai ndy c6 thé phat xa trong khoang gifta hdng ngoai nhu
budc séng ndm trong khoang tir 3 dén 50 micromet. Ngoai phat xa ning lugng héng

ngoai, dong khéng khi c6 thé dugc didu chinh dé ting hiu qua va/hoic tdc do lam viée
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cta 10. Cu thé 13, khong khi dugc du tinh dé duoc tai tudn hoan trong 10 dé cho dic tinh
cia dong khong khi (vi dy, mé hinh dong, vén tc, goc, thé tich) c6 thé dugc diéu chinh
dua vao céc bién sb x4c dinh duoc (vi du, do 4m, nhiét d0) dua vao nguyén liéu va/hoic
dua vao thiét k& 10. Vi dy, 16 c6 hé théng van chuyén cho phép xur ly lién tuc véi cira vao
va clra ra, viée diéu chinh dic tinh ctiia dong khong khi gén clra vao va/hodc cira ra c6 thé
1am ting hiéu qué vin hanh cua 10. Trong mot vi du dugce dua ra trong ban mo té nay thi
ving thir nhét ctia 10 gan cira vao 16 va ving thit ba cua 10 gln cira ra cua 10 ¢6 thé c6 dic
tinh dong khong khi khac so véi vung thir hai ndm gifta viing thi nhat va tha ba. Vi dy,
khoang céch theo hudng doc (huéng cia dong nguyén liu di qua 10) cla céc 16 thong
dong khong khi trong ving thtt nhét va thit ba c6 thé nho hon ving thit hai. Néi cach
khac, su tap trung 16 cao hon trong mdt pham vi cho trude (vi du, m2) dé thoat khong khi
¢6 thé nim trong ving thir hai so v6i trong ving thir nhit va/hodc thir ba. Su tip trung
giam nay c6 thé han ché su thoét ra khong chu y cua khong khi ¢ cira vao va/hodc cira ra
@& c6 thé lam ting hidu qua ciia 10 bing cach han ché sy thoat ra khong chi y cua khong
khi. Ngoai ra, hai hojc nhidu dudng tai trong 16 con dugc du tinh 14 ¢6 thé kéo dai qua
mdt 16 théng thuong. Mdi dudng tai trong 10 c6 th dugc tao két ciu khac nhau ¢ chira
cac nguyén liéu/thanh phan di qua d6. Vi dy, dudng tai thir nhét c6 thé dugce st dung cho
mil gidy dép va duong tai thur hai c thé dugc sir dung cho b dé giay dép (vi du, dé giay)
cho phép ddng hoéa rin/siy céc thanh phén ding cho cong doan két hop cudi cing. Khai
niém phan 16p nay c6 thé giam khong gian van hanh cin d8 héa rén cac thanh phan va
cho phép dung chung tai nguyén va/hodc tdng hi¢u qua.

Theo mdt khia canh vi dy, 16 tiét kiém ning luong bao g@)m buéng c6 ctlra vao trén
mit thir nhit va cira ra trén mit thir hai déi dién véi dinh kéo dai gitta mat thir nhat va
mit tht hai dugc dé XUuét. Hudng doc cua 10 duge xac dinh 1a kéo dai gitta mat thir nhét
va mat tht hai. Lo ndy ciing bao gdm hé théng van chuyén kéo dai trong budng tir mit
thir nhit dén mit tht hai. Hon nita, 10 con bao gdm tAm tudn hoan kéo dai gifta hé thdng
vén chuyén va dinh budng. TAm tudn hoan bao gdm ving thr nhit gin mit thi nhit cia
budng, ving thit hai va ving tht ba gin mit thir hai cia budng, ving thit hai & gifta ving
tht nhat va ving thir ba. Ving thir nhat ctia tAm tudn hoan bao gdm céc 15 ving thir nht;
ving thtt hai ctia tim tudn hoan bao gdm cac 1§ viing thit hai; va ving thir ba cua tAm
tudn hoan bao gdm céc 16 ving tht ba. Khoang cach thir nhit kéo dai theo huéng doc

gitta hai 13 lin k& theo hudng doc trong s6 céc 18 ving thir nhét, khoang cach th hai
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kéo dai theo hudng doc giita hai 15 lién k& theo hudng doc trong sb céc 18 ving thi hai
va khoang cach thr ba kéo dai theo huéng doc gitta hai 16 lién ké theo huéng doc trong
sd cac 16 ving thi ba. Khoang céch thit hai nhd hon khoérig cach thir nhat va khoang
cach thur ba.

Theo mot khia canh vi du khéc, 10 tiét kiém ning lugng bao gém buéng, hé théng
van chuyén, nguén héng ngoai va tAm tudn hoan. TAm tudn hoan kéo dai gitta gitta hé
théng van chuyén va dinh budng. TAm tudn hoan bao gdm ving thtr nhit gn m3t thir
nhét ctia budng, viing thtt hai va ving thir ba gin mit tht hai cua budng. Ving thir hai &
gifta ving thir nhét va ving thtt ba. Ving thtt nhét bao gdm cac 15 ving thir nhit, ving
thir hai gdm cac 16 viing thit hai va ving tha ba gdm céc 15 ving thit ba. Trong vi du nay,
c6 su tap trung cao hon clia c4c 15 ving thi hai so véi sy tap trung cua céac 16 ving thir
nhét hodc su tap trung cua céc 16 ving thir hai trong mot khu vyc xac dinh twong tu (vi
du, m2). Trong mét vi du thay thé, vung tht hai cé s6 lwong 156 16n hon ndm gilta hai
ngudn hdng ngoai lién ké theo hudéng doc so véi trong vung thit nhét hozc thir ba.

Phén ban chét k¥ thuat néu trén dugc dua ra dé gi6i thiéu cac khai niém clia séng
ché ma s& duoc phét trién ddy da hon dudi ddy va khong nén duge hidu 13 dé gi6i han
séng ché.

M® ta vin tit cdc hinh vé

Fig.1 1a so dd gian lugc minh hoa ctia mét vi du vé 10 tiét kiém ning luong theo
c4c khia canh ciia sang ché;

Fig.2 12 hinh chiéu canh cta 16 tiét kiém ning lugng theo c4c khia canh cua sing
ché;

Fig.3 1a hinh phdi canh chéch tir duéi 1én cua 1 tiét kiém ning lugng theo cac
khia canh ctia sang ché;

Fig.4 1a hinh v& phong to tAm tudn hoan trén Fig.3 & ving thir nhét theo cac khia
canh cua sang ché;

Fig.5 13 hinh v& phéng to tAm tudn hoan trén Fig.3 & ving thtr hai theo céc khia
canh cua sang ché;

Fig.6 1a hinh v& mit cit theo duong 6-6 trén Fig.2 cla tAm tudn hoan cia 1o tiét
kiém ning luong theo céc khia canh cua sang ché;

Fig.7 14 hinh v& mit cit tir phia bén cua 10 tiét kiém nang lugng véi cac 16 thong

bén va 18 thong dau bi 16 ra theo céc khia canh cua sang ché;
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Fig.8 13 hinh phdi canh chéch tir dudi 1én cta 16 tiét kiém ning luong véi cic 16
thong bén va 16 thong d4u bi 10 ra theo cac khia canh cua sang ché;

Fig.9 1 hinh v& phong to cta tdm tudn hoan thit hai lién quan dén cac 1 thong
bén va 15 thong dau theo cac khia canh ctia sang ché; va

Fig.10 12 hinh v& mit cit tir phia bén cua 10 tiét kiém ning lugng véi céc thanh
phdn vi du di qua d6 theo céc khia canh ctia sang ché.
MBo ta chi tiét sang ché

Céc khia canh cua sang ché d& cap dén 16 hdng ngoai tiét kiém ning lugng ding
trong cdc quy trinh gia cong. Trong khi vi du vé céc 16 theo cac khia canh cla sang ché
dugc mo ta lién quan dén viéc ung dung trong quy trinh gia cong gidy thi nhiéu san phim
gia cong khac c6 thé yéu ciu hoic hudng loi tir phuong phép gia nhiét héng ngoai. Vi
du, viéc gia cong gidy ma cu thé 13 gidy thé thao thudng lién quan dén viéc 1ap rap céc
thanh phin khac nhau bing cach sir dung keo dan d lién két cac thanh phan nay véi
nhau hodc vinh ciru hodc cho dén khi cac co ché lién két khac nhu may cé thé duoc sit
dung. D& thu duoc lién két dan chic chén thich hop cho viéc sir dung kéo dai béi ngudi
mua va/hodc di (gidy) sau cting ma cu thé 14 cho tap luyén thé thao dit ra yéu cau cao vé
d6 bén lien két va tudi tho lién két, xir Iy ding cac keo dan dwoc sir dung dé 1ap rap gidy
cho phép qua trinh gia céng c6 hi¢u qua. Tuy nhién, viéc sir dung keo dan nay co thé yéu
cdu cac quy trinh phtrc tap va ric réi va su kiém soat chit ché céc thong s& nhu nhiét do,
d6 Am moi trudng va céc nhan t6 khac anh huéng dén tinh chét ctia cdc nguyén lidu dugc
héa rn. Vi du, dic tinh va/hodc hinh thic vat Iy cia nguyén liu dugc st dung dé gia
cong gidy hodc bd phén cilia giay cé thé phy thude vao kha ning kiém soét chinh x4c cac
thong s6 moi trudong duoc st dung dé héa rén nguyén liéu. Néu céc thong s6 mdi truong
thich hop khong thé dugc cung cép thi cac phuong phép thay thé dé dat duoc mirc dic
tinh hodc hinh thitc mong mudn c6 thé duge str dung nhu st dung luong chit mdi hoic
keo dan phu ngay ca khi lugng chit mdi hoic keo dén phy nay duoc st dung 1a “an toan”
trong trudng hop nay thi vin c6 kha ning gy lang phi hodc thdm chi gy hai cho méi
truong. Vi vay, viéc s dung 10 theo cdc khia canh cla sang ché s& c6 thé cho phép gia
cong gidy v6i chit lugng tuong dwong hodc cao hon chit luong c6 thé thu duoc bang cac
quy trinh khdc ma ching khong kiém soat chinh x4c dugc cac thong s6 moi trudng khi
hoéa rén trong khi trong mét s truong hop ciing giup gidm chi phi cho nguyén liu va it

anh hudng hon téi moi trudong.
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Ngoai chét lwgng clia thanh phim va kha ning st dung nguyén liéu hiu qua thi 10
dugce sir dung trong quy trinh gia cong ciing tiéu thu nang lugng. Lo theo cac khia canh
ctia sang ché c6 thé sir dung nhiéu nhém hoic nhiéu ngudn hdng ngoai c6 khoang quang
phd thong thuong. Do d6, cac nguyén cong trén san phdm c6 thé dwgc thuc hién hi¢u qua
ma khong phai sir dung ning luong dé phat xa lugng birc xa 16n & cac bude song khong
can thiét. Hon nita, hiéu qua con ¢ thé dat duoc béng dong khong khi cé kiém soat trong
10. Vi du, dong khong khi cé thé c6 tac dung 1am gidm nhiét d§ ctia cac bd phan di qua 10
nhung dong khong khi c6 thé cling lam cho ning luong nhiét bi dAy ra ngoai tir cira vao
va/hodc clra ra cua 10. Vi vy, ddc tinh phat xa dong khong khi g?ln ctra vao va/hodc clra
ra c6 thé khac véi dic tinh phat xa dong khong khi trong ving giita cira vao va cta ra.
Noi cach khac, su can béng gitta loi ich cua dong khong khi trong 16 va sy giam hi€u sudt
nang luong tiém tang khi ning lugng nhiét thoat ra ngoai 10 c6 thé dat duoc bing dic
tinh phat xa dong khong khi thay dbi doc chiéu dai theo hudéng doc cua 1o.

Cu thé 13, trong khi c4c thach thirc khi héa ran keo dén c6 thé c6 khi san xuit gidy
thi cac thach thic tuong tu c6 thé phai d6i mit béi quy trinh gia cong bét ky ¢6 st dung
keo dan. Hon nita, 10 hdng ngoai tiét kiém ning lugng theo céc khia canh cua sang ché
con ¢c6 thé duge sit dung cho céc quy trinh khéc quy trinh hoa rin keo dan. Viéc gia nhiét
cac san phim gia cong va/hogc thanh phin cia c4c san phdm gia cong bang cach sir dung
16 tiét kiém nang luong c6 thé phuc vu muc dich bét ky.

Trong khi 10 theo céc khia canh cta sang ché khong bi gidi han & viéc st dung dé
héa rén keo dan va chit mdi dugc sir dung d& dan keo dan thi keo dan va chit mdi ding
cho keo dan 1a mét vi du cu thé v& viéc sir dung 16 va phuong phap theo céc khia canh
cta sang ché. Nhu néu trén, dic tinh cta céc hop chét duoc sit dung trong quy trinh dén
keo c6 thé 1a quan trong dé tao ra giay chét luong cao sau cling. Viéc dan keo dén ¢6 thé
1a mot quy trinh nhiéu buéc véi chat mdi duge dua 1én mot hodic ca hai bo phan can duge
lien két c6 thé v6i nhidu 16p. Céc 16p khac nhau va/hodc cac chét méi khic nhau va céc
keo dan khac nhau trén cac bd phén clia gidy khac nhau c6 thé yéu clu viéc hoa rin hodc
kich hoat doc 1ap. Lo va phuong phép theo cac khia canh cua sing ché c6 thé duge st
dung cho mot s6 hodc tit ca cac quy trinh hoa rin can dé gia cong gidy hodc phén cta
giay.

Quy trinh héa rin hoic dung cho chat mdi hodc keo dan thuong cén phai gia nhiét

bd phén cla giay véi chat mdi va/hodc keo dan duoc dua 1én nd 1én mét nhiét dd hodc
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khoang nhiét do chinh x4c va gitt bd phén nay & nhiét d6 dé trong mot khoang thoi gian
dinh trude. D6i khi, mot chit mdi hodc keo dan cu thé c6 thé hudng loi tir quy trinh gia
nhiét nhidu giai doan v6i cac nhiét @6 khac nhau dat dugce va duoc duy tri theo trinh tu.
Hon nita, céc thong s§ khéc nhu d6 4m tuong ddi trong khong khi méi trudng xung
quanh bd phén cta gidy, dong khong khi xung quanh by phén cua giay va cac nhén t6
khéc c6 thé anh hudng dén chét luong cia viéc lién két dan dat duoc sau cung khi lép rap
gidy. Vidc kiém soat ddy du céc théng sb khic nhau ma c6 thé anh hudng dén dic tinh
lien két va viéc 1ip rap gidy, da tao ra céc thich thic cho qua trinh gia cong gidy. Mot
cach giai quyét cac kho khin trong quan ly cac thong s6 héa ran keo dan 1a phai thuc
hién viéc x4c nhén kiém soat chét lugng khat khe trén gidy dugc gia cong hoan chinh
hodc mot phan dé loai ra gidy hodc céc thanh phén cta gidy ma vi mot ly do nao d6
khong dat dugc do bén lién két tot. Tuy nhién, mac du viéc kiém soat chat luong kht
khe c6 thé dugc duy tri, nhung viéc st dung 10 va cdc phwong phap theo céc khia canh
ctia sang ché c6 thé din dén viéc 13 s6 gidy khong qua duge qud trinh kiém tra chét luong
do c4c quy trinh cai tién va kiém soét quy trinh khi héa ran keo dén 14 khong déng ké.
Céc khia canh cua sang ché c6 thé hitu dung cho nhiéu quy trinh gia cong san
phim nhu gidy ngoai hodc thay cho viéc hoa rin keo dan hodc xir Iy keo dai theo cach
khéc. Vi du, 10 theo cac khia canh cua sang ché co6 thé duoc sir dung dé séy kho son hodc
thudc nhudém d& siy kho giay hodc cac thanh phan cia gidy sau khi giit dé 1am bay hoi
dung moi du hodc cac chét khac, v.v.. Trong khi thuit ngit “héa rin” thuong dugc sir
dung trong ban mo6 ta nay dé& mé ta cac quy trinh duge thuc hién bang 10 theo céc khia
canh cla sang ché, nhung 10 theo céc khia canh cua sang ché c6 thé con dugc sit dung dé
héa rén, séy va/hodc gia nhiét san phém bét ky nhu gidy va/hodc cac bd phan cua gidy.
Céc khia canh cta sang ché cho phép thuc hién dan keo céi tién bang cach cho
phép kiém soat chit ché cac thong sd hoa rin ding cho gidy hodc bd phan cta gidy. Vi
du, nhiét d9, tdc do thay dbi nhiét do, d6 4m twong ddi va/hoic dong khong khi xung
quanh gidy hodc bd phan cta gidy ¢ th8 duoc kiém soat chinh xéc bing cach st dung 10
va phuong phép theo cac khia canh cla sang ché. Lo theo cac khia canh ctia sang ché c6
thé str dung ngudn hdng ngoai bing giita. Vi dy, giita hdng ngoai (“mid-infrared: MIR”)
c6 thé ¢6 bude séng nim trong khoang tlr 3 dén 50 micromet (nghia 13, tir 3.000 nm dén
50.000 nm) nhu theo tiéu chudn ISO 20473 ching han. Hon nita, theo mét khia canh vi

du thi ngudn hdng ngoai phat xa ning luong c6 budc song nim trong khoang tir 2 dén 6
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micromet. Trong mot vi du khac nita, m6t hodc nhiéu trong sb cac ngudn hdng ngoai
phét xa nang lugng c6 budc séng nim trong khoang tlr 3 dén 5 micromet. Tuy nhién, nhu
duoc dé cép trong ban md ta nay, dugc du tinh 1a khoang MIR c6 thé diéu chinh rong
hon hogc hep hon dua vao cac thanh phan s& duoc tiép xtc véi ning lugng héng ngoai.
Nhiéu nguén hdng ngoai khic nhau va/hoic cac ving khéc nhau cta 16 ¢6 thé van hanh
v6i cac thong sé gia nhiét khac nhau. Céc théng s6 gia nhiét c6 thé bao gbém, nhung
khong bi gioi han &, cong suit diu ra, khoang cach gifta mot hodc nhiéu ngudn héng
ngoai va san phém can dugc gia nhiét, mat 4o nguén héng ngoai trong khu vuc 10, hinh
dang ciia ngudn hdng ngoai, b6 tri clia ngudn hdng ngoai so véi san phim can dugc gia
nhiét va tdc d6 dong khong khi xung quanh san phém cin duoc gia nhiét, mat d§ cua
cdng dong khong khi trong céc ving khéc nhau, dic tinh hudng cia dong khong khi
trong cac vung khac nhau, kich thuéc ctia bd phét xa/voi phun dong khong khi trong mot
ving cho trude, d6 4m tuong ddi cta khong khi xung quanh san phdm cin dugc gia
nhiét, v.v..

Cac vung khac nhau va/hoédc cac ngudn hdng ngoai khac nhau c6 thé dung chung
tAt ca, mot sb hodc khong thong sb gia nhiét ndo. Vi du, nhidu ngudn héng ngoai khic
nhau c6 thé duoc dit cach & cac khoang cach khac nhau so véi san phdm nhu gidy hodc
bd phén cua gidy cAn duoc héa rin va voi mat do khac nhau, nghia 13, véi sb luong
ngudn 16n hon trén mdt khoang cach thing qua 16. Mot thay dbi khéc nita 14 c6 thé bing
céch chon hoic didu khién cong suit diu ra ctia m3i ngudn hdng ngoai trong s6 nhiéu
ngudn hdng ngoai. Nhidu ngudn MIR th nhéit c6 thé van hanh vé6i mirc dién ning tinh
bing W thtr nhét, trong khi nhidu nguén MIR thir hai lai c6 thé van hanh véi mutc dién
néing tinh bing W thir hai. Tuong ty, nhidu ngudn MIR thr nhét ¢6 thé dugc dinh vi &
khoang céch thir nhit so v&i san phim cin dugc héa rin véi khodng cach théng thi nhit
gitta hai ngudn riéng trong s6 nhiéu nguén hdng ngoai 14 nhiéu ngudn gitta hdng ngoai
trong khi nhidu ngudn MIR thtr hai c6 thé duge dinh vi & khoang cach thir hai so v6i san
phim cin duoc héa rin voi khoang céch thang thit hai.

Budc song dinh clia mot hode nhiéu nguén héng ngoai dugc st dung trong 10 theo
cac khia canh cua sang ché c6 thé dugc chon dua vio giai doan ciia quy trinh héa rin
va/hodc séy sé& duoc thuc hién b.%mg cach str dung céc nguén cho truge. Cac giai doan hoa
rén va/hodc sdy khac nhau c6 thé lién quan dén céc thanh phin khac nhau ctia san phim

can duoc hoa rin va/hodc say. Vi dy, mdt hodc nhi€u nguodn gitta hong ngoai cé theé duoc
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stt dung & giai doan ddu ctia 16 dé sdy nhanh mot bd phan khi céc phén tir nudce d& hép
thu buc xa giita hong ngoai, bang cich nay lam bay hoi cdc phan tt nude. Cac loai
nguyén li€u khac nhu polyetylen va PVC c6 thé wu tién hip thu birc xa gitta hong ngoai,
béng cach nay cho phép cac nguyén liéu ndy duoc gia nhiét nhanh bang céach sir dung cac
ngudn gitta hong ngoai. Céc loai nguyén liéu khac c6 thé wu tién hp thu cic budc séng
khac va céc ngudn hdng ngoai phéat xa manh véi cdc bude séng ndy cb thé dwoc chon dé
gia nhiét cic nguyén liéu nay. Dya vao qua trinh gia nhiét s& duoc thuc hién ma gidi han
ning luong, gidi han thoi gian, nguyén liéu dugc st dung, v.v. ma cac kiéu ngudn khéc
nhau v6i cach bd tri va sb luong/méat dd khac nhau cé thé duoc st dung & céc giai doan
khéc nhau cua 10 theo c4c khia canh clia séng ché.

Céac cam bién trong 16 ¢6 thé x4c dinh linh hoat nhiét d6, do 4m, dong khong khi
hodc céc tinh chit khéac trong 10 hodic trong mot ving cu thé cua 10, béng cach nay cho
phép bd logic két néi van hanh diéu chinh van hanh cta 1o dé dat dugc hodc duy tri diéu
kién van hanh mong mudn trong 15. Vi dy, mitc dién nang tinh bing W ctia nhiéu ngudn
hdng ngoai hosic mot ngudn hdng ngoai riéng trong nhiéu ngudn hdng ngoai c6 thé duogc
didu chinh d4p lai nhiét do do duoc. Dya vao sé doc clia cam bién va cac thong sb moi
truong dich ma bg logic ¢6 thé diéu chinh dong khong khi bang cach sir dung quat, kich
hoat hodc giai kich hoat cac b ngung tu dé tac dong vao do Am tuong déi, v.v.. Béng
mot vi du khéac, cac bd phan cla gidy hodc toan bd giay can duoc hoa rin c6 thé duoc
van chuyén qua 16 trén bing tai hodc co chu van chuyén khéac va téc do chay cua bang
dai c6 thé duoc diéu chinh theo s6 doc cua cam bién @ thu duogc diéu kién héa rin
va/hodc séy t51 wru ding cho cac b phan cAn duoc hoa rin va/hoic duge séy.

Mic du 1o va phuong phap theo céc khia canh cua sang ché dugc mo ta trong ban
md ta nay lién quan dén cic vi du dé héa ran chit moi va/hodc keo dan, nhung 16 va
phuong phap theo céc khia canh cla sang ché vAn c6 thé duoc sir dung dé hoa rin son,
thudc nhudm, nguyén lidu, v.v..

Céc khia canh cua sang ché c¢6 thé hitu dung cho nhidu quy trinh gia cong san
phim nhu gidy ngoai hodc thay cho viéc héa rén keo dan hosc xir Iy keo dai theo cach
khac. Vi duy, 10 theo cac khia canh cia sang ché c6 thé duoc str dung dé séy kho6 son hodc
thudc nhudm, dé siy khd giay hodc céc thanh phén cia gidy sau khi giit dé 1am bay hoi
dung mdi du hoic cac chit khac, v.v.. Trong khi thudt ngir “héa rén” thudong duge skt

dung trong ban mo ta nay d& mé ta céc quy trinh dugc thuc hién bing 16 theo cac khia
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canh cua sang ché thi 10 theo céc khia canh cua sang ché van c6 thé dugc st dung dé hoa
rén, sdy va/hodc gia nhiét san phim bat ky nhu gidy va/hodc cac bd phan cua gidy.

Cu thé 13, 10 c6 thé gdbm mot hodc nhidu phan tir phat xa ning lugng hdng ngoai.
Céc phin tir hdng ngoai nay c6 thé phat xa trong khoang MIR nhu budc song trong
khoang tir 3 dén 50 micromet. Ngoai phat xa ning lugng hdng ngoai, dong khong khi
ciing ¢6 thé duoc didu chinh dé ting hiéu qua va/hoic tbc do lam viée cta 10. Cu thé 13,
du tinh 13 khong khi dugc tai tudn hoan trong 10 dé cho dic tinh ctia dong khong khi (vi
dy, m6 hinh dong, van téc, gdc, thé tich) c6 thé dugc didu chinh dua vao céac bién sb xac
dinh dugc (vi du, do 4m, nhiét do) dya vao nguyén lidu va/hodc dya vio thiét ké 10. Vi
du, 10 ¢6 hé théng van chuyén cho phép xir ly lién tuc véi clra vao va ctra ra, viée diéu
chinh dic tinh cua dong khéng khi gin cira vao vi/hodc clra ra ¢6 thé 1am tang hiéu qua
van hanh cua 10. Trong mdt vi du dugc dua ra trong ban mo ta nay thi ving thu nhét clia
16 gén ctra vao 10 va ving thi ba cta 10 gln cira ra clia 10 c6 thé c6 dic tinh dong khong
khi khéc vung thir hai nim gitta ving thir nhit va thtt ba. Vi du, khoang cach theo hudng
doc (hudng cua dong nguyén liéu di qua 10) cua cac 16 thong dong khong khi (nghia 13,
céc 18) trong ving thir nhét va thir ba c6 thé nhé hon ving thtt hai. N6i cach khéc, su tap
trung 18 cao hon trong mdt pham vi cho trude (vi du, m2) d8 thoat khong khi c6 thé nim
trong vung thtt hai so véi trong ving thir nhit va/hoic thir ba. Sy tap trung gidm nay cd
thé han ché su thoat ra khong chu y ctia khong khi & cira Véol va/hodc clra ra d8 c6 thé
lam ting hiéu qua cta 1o bang cach han ché su thoat ra khong chi y cta khong khi.
Ngoai ra, con duge du tinh 1a hai hodc nhiéu dudng tai trong 10 ¢6 thé kéo dai qua mot 10
thong thuong. Mdi dudng tai trong 10 ¢6 thé duge tao két ciu khac nhau dé chira cac
nguyén lidu/thanh phan di qua d6. Vi du, dudng tai thir nhat c6 thé duoc sir dung cho mil
giay dép va dudng tai thir hai c6 thé dugc sir dung cho bd dé giay dép (vi du, dé giay) dé
cho phép ddng héa rin/sdy céc thanh phin ding cho cong doan két hop cudi cing. Khai
niém phan 16p nay c6 thé gidm khong gian van hanh cin d& hoéa rén céc thanh phan va
cho phép chia sé tai nguyén va/hodc ting higu qua.

Theo mét khia canh vi dy, 10 tiét kiém ning lugng bao gdm budng c6 cira vao trén
mit thi nhit va ctra ra trén mit thir hai dbi dién voi dinh kéo dai gitta mat thir nhét va
mat th hai dugc dé xuit. Hudng doc ciia 1o dugc xdc dinh 1a kéo dai gilta mat thi nhét
va mit thtt hai. Ld nay ciing bao gdm hé théng van chuyén kéo dai trong budng tir mat

thir nhit &&n mit tht hai. Hon nita, 10 con bao gdm tim tuén hoan kéo dai gifta hé thdng
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van chuyén va dinh budng. TAm tudn hoan bao gdm ving thi nhét gin mit th nhét ctia
budng, ving th hai va viing thit ba gin mit thit hai ctia budng, ving thit hai & gifta viing
thit nhit va ving thi ba. Ving thir nhit ctia tim tudn hoan bao gdm céc 15 ving thi nhét;
ving tht hai cia tAim tudn hoan bao gdm cac 18 ving thir hai; va ving thi ba cla tAm
tudn hoan bao gdm cac 15 ving thit ba. Khoang cach thtt nhit kéo dai theo huéng doc
gitta hai 18 lién k& theo huéng doc trong s& cac 18 ving thtr nhit, khoang cach thu hai
kéo dai theo hudng doc gitta hai 15 lién k& theo hudng doc trong s céac 16 ving thi hai
va khoang cach thir ba kéo dai theo huéng doc giita hai 16 lién ké theo huéng doc trong
s6 cac 16 ving thir ba. Khoang céch thi hai nhé hon khoang cach thu nhit va khoang
cach thi ba.

Theo mot khia canh vi khéc, 16 tiét kiém ning luong bao gdm budng, hé thdng
van chuyén, ngudn hdng ngoai va tdm tun hoan. TAm tudn hoan kéo dai giita hé thong
vén chuyén va dinh budng. TAm tudn hoan bao gém ving thir nhét gn mit thir nhat cta
budng, ving thir hai va ving thi ba gn mat thi hai ciia budng. Ving thtt hai & gitta
ving thtt nhit va ving thir ba. Ving thir nhit bao gdm céc 18 viing thir nhét, ving th hai
gbm cac 18 ving thi hai va ving thu ba gdm céc 18 ving thit ba. Trong vi du nay, c6 sy
tap trung cao hon clia céc 15 ving thir hai so v6i sy tap trung cua cac 16 ving thir nhat
hodc sy tap trung cla cic 16 viung thir hai trong mdt khu vuc xac dinh tuong tu (vi du,
m2). Trong mot vi du thay thé, ving thtr hai c6 s6 luong 15 16n hon nim gitta hai ngudn
hdng ngoai so v&i trong ving thit nhét hoic thir ba.

Fig.1 minh hoa 16 100 theo cac khia canh cua sédng ché. Nhu s& duoc md ta sau
day, 10 100 duge minh hoa c6 hai duong tai kéo dai qua d6 nhung van dugc du tinh 13 10
c6 thé c6 mot dudmg hodic nhiéu duong riéng biét duoc tao thanh téng trong 10. Hon nita,
(c4c) hé théng van chuyén di dugc bod qua trén Fig.1 dén Fig.9 nhim dé theo d&i nhung
nhu duge bidu thi trén Fig.10 thi hé thdng van chuyén 104, 304 theo c4c khia canh khac
nhau duogc d& xuit trong ban md ta nay. (Cac) hé thong van chuyén c6 thé bao gdm bing
tai, hé théng xich hoic co ciu van chuyén khéac bit ky dé dich chuyén cac san phim céan
dugc hoa rin nhu gidy hodic cac thanh phén ctia gidy qua 1o 100.

L 100 c6 thé gdm budng 102, mit thir nhat 110, mit thr hai dbi dién 112, dinh
114, buéng bén 124 va mot hodc nhidu quat 128. Cac phén tir phu s€ duoc biéu thi va mo
ta két hop véi céc hinh v& tiép theo. Panen bén lam 1§ budng bén 124 da dugc théo ra

trén Fig.1 nhim minh hoa r& rang hon; tuy nhién, du tinh 12 budng bén 124 ¢4 thé c6 tac
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dung chuyén khong khi ctia thé tich trong ctia 10 100 & hé thdng van chuyén bi ddy ra &
vi tri bén trén théng van chuyén véi tAm tudn hoan qua nhiéu ving cé nhiéu 16 kéo dai
qua d6. Hon nita, con du tinh 12 budng bén 124 ¢6 thé ndm & ca hai bén ciia 16 100 nhu
duoc thé hién trén cac hinh vé& khac nhau dugc dua ra trong ban mo ta nay. Hon nita, con
duoc duy tinh 12 budng bén 124 ¢6 thé gdm nhidu thé tich riéng biét d c6 1ap dong khong
khi gitta phin 10 tha nhit va phin 16 thir hai (vi dy, dinh va ddy, thir nhét theo huéng doc
va thtr hai theo huéng doc). Hudng doc 116 kéo dai giita gitta mat tha nhét 110 va mit
thtr hai 112 ciing song song véi hudng dong nguyén liéu qua 16 100. Nhu s& duge mo ta,
trong mot s6 vi du thi huéng doc lién quan dén viéc dinh vi va dic tinh cta cac déu hiu
ctia sy tudn hoan khéng khi va/hoic cac ngudn hdng ngoai dé ting cudng hiéu qua cuia 10
100. Vi du, dic tinh cta dong khong khi (vi dy, huéng, thé tich, vén tdc, khoang cach/su
tap trung 18) dugc didu chinh & gin cira vao budng gin mit thir nhit 110 va/hoic & gan
clra ra cta budng gan mit thir hai 112 so véi ving gifta cta 1o 100. Mat do, cach dinh vi
va khoang cach tuong d6i cta cac ngudn hdng ngoai cé thé cling dwoc diéu chinh theo
huéng doc dé tang hiéu qua 10.

Fig.2 1 hinh chiéu canh cta 10 100 theo céc khia canh ciia séng ché. Mat thir nhat
110 va mit thr hai 112 tao thanh hudng doc 116 cta 16 100. Fig.2 cling biéu thi van
khuon bén ctia 10 100 dugc théo ra d& minh hoa ngudn hdng ngoai 108. Nguén hong
ngoai 108 ¢o thé phét xa chu yéu trong ving MIR cua quang phd mic du cac quang phd
phat xa khéc cling co thé duoc sir dung cho 10 theo céc khia canh cia sang ché. B6 logic
(khong duoc thé hién) cé thé kiém soat mitc dién nang tinh bing W ctia mot hodc nhiéu
trong s& cac ngudn hdng ngoai 108. Theo cach khac, thay vi diéu khién linh hoat cong
sudt dAu ra cia mot hodc nhidu trong s6 cac ngudn hdng ngoai 108 thi cong sudt ddu ra
cta nhiéu ngudn hdng ngoai thir nhit 108 c6 thé duoc dinh trude.

Ngudn hdng ngoai 108 c6 thé c6 hinh dang va kich thuéc khéc nhau va c6 thé
duoc dinh hudéng theo cac cdu hinh khic nhau so v6i nhau va so v&i huéng doc 116.
Trong vi du dugc minh hoa trén Fig.2, nguén héng ngoai 108 c6 hinh dang tao ra dudng
truc doc va dudng truc doc ndy duogc dinh hudng g?m nhu vuéng goéc véi hudng doc 116.
Tuy nhién, ngudn hdng ngoai dugc st dung theo céc khia canh cua sang ché con c6 thé
dugc dinh hudng véi dudng truc doc song song voi hudng doc 116 hodc véi goc khac
bét ky so véi huéng doc 116. Ngudn hdng ngoai riéng 108 c6 thé c6 céac hinh dang khac
so v6i hinh dang duoc mo ta trong ban md ta nay nhu hinh tron, hinh vudng, hinh tam
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gidc, cong, v.v.. Cac ngudn hdng ngoai khac nhau trong mot hoic nhiéu ngudn hdng
ngoai khéc nhau c6 thé ¢6 cac hinh dang khac nhau. Trong khi c4c hinh v& trong ban mo
t4 nay minh hoa 10 vi du 100 theo céc khia canh cta sing ché trong d6 cac ngudn hdng
ngoai riéng trong sb nhiéu ngudn hdng ngoai dugc phan b theo huéng gin nhu vudéng
goc v6i huéng doc 116, thi cac ngudn hdng ngoai riéng cd thé cling/theo cach khac duoc
phén bd theo hudng song song (hodc theo hudng khéac bét ky) voi hudng doc 116 va céac
ngudn hdng ngoai nay khéng nhét thiét dugc phan b6 theo kiéu déu nhau, lip lai hodc
ddng nhit. S6 luong ngudn hdng ngoai bét ky ciing c6 thé duge sir dung trong 16 theo céc
khia canh cta sang ché. Khoang cach theo huéng doc doc 16 100 theo céc khia canh cla
séng ché c6 thé ndm trong khoang tir 5 dén 40 cm d6i v6i cac ngudn hdng ngoai 108.

Kiu chinh xé4c, mirc dién ning tinh bing W va s6 lugng ngudn hdng ngoai 108
duoc st dung cho 10 theo cac khia canh cta sang ché c6 thé thay d6i dya vao loai nguyén
cbng s€ dugc thuc hién va nguyén li€u cua san phdm cén dugc xir Iy bing cach sir dung
16 theo cac khia canh cta séng ché. Vi dy, 10 vi du 100 c6 thé sir dung cac ngudn héng
ngoai MIR riéng dé tao diéu kién cho su bay hoi nuéc tr gidy hodc bd phén cua giay.
Tuy nhién, cic kiéu ngudn hdng ngoai khic cling c6 thé dugc chon, cu thé 1a dé thuc
hién c4c nguyén céng khac va/hoic dé xir Iy cac kiéu san phim khac nhau.

Piéu kién bén trong 16 100 c6 thé dugc xac dinh hoic dinh luong bﬁng cach st
dung mdt hodc nhidu cam bién nhu cam bién d6 4m va/hodc nhiét d6 125 trén Fig.3.
Trong khi mdt cam bién vi du dugc minh hoa trong ban mé ta nay thi s& Iugng cam bién
bét ky 16n hon 0 ¢6 thé ciing duogc st dung theo cac khia canh clia sang ché. Cam bién c6
thé x4c dinh cac tinh chit nhu nhiét d, d6 4m, dong khong khi, v.v. theo cach bit ky. Vi
du, cam bién c6 thé bao gdm ddng hd nhiét d6 hdng ngoai dé do nhiét d6 ctia bd phan
cua giay ¢ mot vi tri cho trude trong 16 100 trong khi cam bién thir hai c6 thé bao gdm
ddng hd nhiét do hdng ngoai thir hai d& do nhiét d ctia bo phan cia gidy & vi tri thir hai
trong 16 100. Két qua xac dinh thu dugc béng cac cam bién c6 thé duoc st dung dé theo
d5i va néu cAn thi diu chinh nhiét d6 va/hoic dong khong khi trong 16 100 va/hodc muc
dich kim soat chit luong. Hon nita, cic cam bién khac nhau c6 thé phuc vu cac muc
dich khac nhau hodc thdm chi nhidu muc dich. Nhu dugc mo ta tiép trong ban mo ta nay,
cac kiéu cam bién khac nhu cam bién d6 4m va/hodc nhiét d6 125 ¢ thé hitu dung dé
xéc dinh diéu kién bén trong 10 100 c6 thé duoc diéu chinh linh hoat dé thu dugc chit

lwong hoa rin c6 lgi cho gidy hodc cac by phan cua gidy di qua 16 100. Ngay ca khi 10
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nhu 16 vi du 100 dua vao sé doc clia cac cam bién ma vAn khong thé kiém soét tét thi
vi€c sir dung cam bién van c6 thé c6 loi cho muc dich kiém soat chét luong, cho muc
dich tap trung dit li€u dé t4i wu hoa diéu kién héa rin hoidc cho cac muc dich khéc.

Trong 10 100, dong khdong khi cé thé giup héa rin giay hoic cic bo phan clia gidy
chuyén dong trén mot hodc nhiéu hé théng van chuyén. Nhu s€ dugc minh hoa trong vi
du trén Fig.9, dong khong khi thuong c6 thé chuyén dong theo huéng dwoc ky hiéu bing
cac mili tén tuong ung v&i hudng vudng goc voi hudng doc 116 trong vi du theo sang
ché. Nhu duoc md ta tiép trong ban md ta ndy, cdc hudéng dong khong khi khic ciling c6
thé dugc sir dung ngoai hodc thay cho dong khong khi dugc minh hoa trong so dd vi du
trén Fig.9. Dong khong khi c6 thé dat dugce don gidn bang cach tao cac 15 thing, 10 trén
tAm tudn hoan trong 16 100 nho viéc st dung quat, nho viée st dung 16 thong, vach ngin
hoiic cac co chu khéac hodc cach khac bét ky trong d6 dong khong khi ¢6 thé duoc quan
ly, xur ly hodc didu khién d& dat duoc cac tinh chat va théng s6 hoa rén mong mudn.

Vi dy, dudng tai trén bao gdm tAm tudn hoan 106 nim gifta dinh 114 va hé thdng
van chuyén nhu hé théng van chuyén 104 trén Fig.10. TAm tudn hoan 106 c6 thé phuc vu
nhu mot chi tiét lién két dung cho mot hodc nhiéu nguén héng ngoai 108 dé cho ning
luong hdng ngoai di qua hodc duge phat xa tir tAm tudn hoan. Vi dy, tAm tudn hoan c6
thé bao gdm mét hozc nhiéu 15 thing ma ngudn hdng ngoai 108 di qua d6 cho phép phan
phat xa cia céac nguén héng ngoai 108 dugc dinh vi & mot vi tri cé hi¢u qua dé lam 16
mot hodc nhiéu thanh phf?m trudc nang lugng héng ngoai trong khi dinh vi thanh phén
clia cac ngudn hdng ngoai 108 bén trén t4m tudn hoan 106.

DPudng tai thir cip kéo dai qua 16 100 gdm t4m tudn hoan th hai 306. Gidng tAm
tuAn hoan 106, tAim tudn hoan th(r hai 306 c6 thé d mot hodc nhiéu nguén hdng ngoai
108 va c6 thé c6 mot hodc nhidu 18 kéo dai qua d6 d& quan ly va diéu khién dong khong
khi theo mot khia canh vi dy. Tuy nhién, nhu néu trén, cAu hinh cua céc 15 va/hoic
ngudn hdng ngoai c6 thé thay d8i, nhu duge bidu thi trén Fig.2, gita tAm tudn hoan 106
va tAm tudn hoan thi hai 306. Vi dy, dua vao loai thanh phén di qua mdi dudng tai twong
{mg ma ngudn hdng ngoai va dic tinh ctia dong khong khi c6 thé thay dbi.

Fig.3 14 hinh phdi canh chéch tir dudi 1én ciia 16 100 theo céc khia canh cua sing
ché. Trong vi du nay, t4m tudn hoan tht hai 306 dwoc biéu thi khi hé théng van chuyén
da dugc thao ra cho muc dich minh hoa. Cac tAm tuan hoan cta 10 100 gém nhiéu vung

duoc xac dinh boi sy thay ddi ctia mat do 15 va/hoic khoang cach. Vi duy, it nhét ba ving
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dugc bidu thi. Ving thi nhit 318, ving thir hai 320 va ving thi ba 322. Khi d6 1a tim
tudn hoan tht hai 306 thi cac ving c6 thé ciing ciing dugc goi 1a viing thir nhét, thit hai
va thir ba “tht cip” cho don gian so véi cic ving clia tAm tudn hoan 106 nhu dwoc minh
hoa trén Fig.6 sau day.

Céc ving cua tAm tudn hoan c6 thé duge xac dinh nhu 14 ving chuyén tiép theo
hudng doc 116 cua khoang cach va/hodc mat do 16. Vi du, Fig.4 1a hinh v& phéng to cua
phdn cta ving thir nhat 318 va Fig.5 1a hinh v& phéng to clia phén cta ving thi hai 320
theo céc khia canh cta sang ché. M&i ving gdm nhiéu 13. Vi dy, trén tdm tudn hoan thir
hai 306 thi ving tht nhét 318 gdm c4c 18 ving thir nhit 402 (nhu thdy mot phin trén
Fig.4), ving thi hai 320 gdm céc 16 ving thtt hai 404 (nhu thiy mot phan trén Fig.5) va
ving thir ba gdm céc 15 ving thir ba 406 (nhu thiy trén Fig.3).

L3 kéo dai qua tAm tudn hoan c6 thé ¢ hinh dang bét ky. Vi dy, hinh khe, tron,
ovan, elip, théng va hinh tuong tu déu c6 thé dugc thuc hién. Trong cac vi du minh hoa,
hiéu qua kiém soat dong khong khi ¢6 thé dat dugc véi hinh elip c6 dudng truc nho 214
song song vOi hudng doc cta 10 116 va duong truc 16n 216 vudng goc véi hudng doc cua
10 116 nhu dugc biéu thi trén Fig.4 va Fig.5.

Chénh léch khoang cach giita hai 18 1ién ké theo huéng doc (nghia 1, céc 15 1an
cin theo hudng doc) céd thé duogc st dung dé phéan biét hai ving. Vi du, ving thu nhét
318 ¢c6 khoang cach thir nhit 408 giita hai 13 lién ké theo hudng doc nhu dwoc thé hién
trén Fig.4. Vung tht hai 320 c¢6 khoang cach thtr hai 410 gita hai 18 lién ké theo huéng
doc nhu duge thé hién trén Fig.5. ving thtt ba 322 ¢6 khoang céch thit ba 412 gitta hai 1
lién k& theo hudéng doc nhur duge thé hién trén Fig.3. Trong cic vi du nay, khoang céch
thi nhét 408 va khoang cach thi ba 412 ¢ thé giéng hodc khac nhau. Hon nita, con
duoc du tinh 13 khoang céach thir hai 410 nho hon (vi dy, ngén hon) khoang céch th nhét
408 va/hoic khoang céach thit ba 412. Noi cach khac, khoang cach thir hai xa hodc clra
vao hodc ctra ra cta 10 100 c6 thé c6 su tap trung 15 16n hon kéo dai qua tAm tudn hoan &
vi tri xa clra vao/cira ra dé gi6i han tdn thit ning luong ctia thé tich trong ctia 10 theo mot
khia canh vi du.

Theo mdt khia canh khac, ving thtr hai 320 c6 sy tip trung 16 cao hon ving thir
nhét 318 hoic ving thit ba 322. Su tip trung 16 duoc x4c dinh dua vao kich thude bé mit
thong thuong nhu m2. Trong vi du nay, cac 16 ving thit hai 404 c6 kich thudc gibng cac

13 viing thr nhat 402 nhung céc 15 ving tht hai duge biéu dién véi sy thp trung cao hon.
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Vi du, mdt hodc nhiéu nguén héng ngoai nim giita hai 18 lién k& theo hudéng doc trong
ving tht nhit 318 trong khi c6 cac 1§ lién k& theo hudng doc trong ving thir hai 320
khong bi phan tach boi cac ngudn hdng ngoai theo khia canh vi du nay.

Trong khi ving thir nhdt 318 va viing thtr ba 322 dugc biéu thi v6i cau hinh tuong
tu nhau thi van duoc du tinh 1a cu hinh bét ky cling co thé dugc sir dung ma ching 13
gidng hoic khac nhau. Hon nita, trong khi kich thuéc va/hodc hinh dang 16 thong thudng
duoc biéu thi thi vAn duoc dy tinh 1a két hop bit ky cia cac kich thudc va hinh dang 16
cling co thé dugc thuc hién.

Fig.6 1a hinh v& mat cét ctia 10 100 theo tAm tudn hoan 106 tir duong 6-6 trén
Fig.2 theo céc khia canh cua sang ché. Gibng tAm tudn hoan thir hai 306 trén Fig.3, tim
tudn hoan 106 trén Fig.6 gdm nhiu ving ¢6 céc cAu hinh 15 khac nhau. Vi dy, trong
ving thir nhit 118 kéo dai giita hai ngudn hdng ngoai 108 thi hai 15 lién ké theo huéng
doc ¢6 khoang cach thir nhit 1 208, trong ving tht hai 120 kéo dai gifra hai ngudn hdng
ngoai 108 thi hai 15 lién ké theo hudng doc c6 khoang céach thir hai 1 210 va trong ving
tht ba 122 thi hai 15 1ién k& theo huéng doc c6 khoang céch thi ba 212 giita chung.
Khoang cé4ch thir nhit 208 ¢6 thé 16n hon khoang cach thir hai 210. Khoang céch thir ba
212 ¢6 thé 16n hon khoang cach thu hai 210. Khoang céch thir nhit 208 c6 thé gibng
khoang cach thi ba 212. Khoang céch thir nhit 208 c6 thé gép tir 2 dén 4 lan khoéang
cach thir hai 210. Khoang céch thir nht 208 c6 thé nim trong khoang tir 4 dén 50 cm.
Khoang céch thir hai 210 c6 thé ndm trong khoang tir 1 dén 30 cm. Pugc du tinh 14
khoang cach bat k¥ ciing c6 thé duogc sit dung. Tuy nhién, ndi chung céc khia canh du
tinh su tAp trung cao hon trong phan gitta theo huéng doc 116 so vdi & cira vao hodc cira
ra cta 1o dé tang hidu qua cua 16. Hon nita hodc theo cach khac, con dugce du tinh 1a mot
hoic nhidu dinh huéng cta 18 c6 thé duge sir dung @ khong huéng dong khong khi vao
clra vao hodc cira ra ma vé phia phﬁn gitta ciia 10 theo mot khia canh vi du.

Nguoc voi Fig.3, Fig.6 1a hinh v€ thé hién tAm tudn hoan 106 c6 khodng cach
ngudn hdng ngoai tuong dbi c¢b dinh theo huéng doc 116. Trén Fig.3, su tip trung 15 cao
hon duogc tao trong vung thir hai 320, mot phin bing c4ch dit cach céc ngudn hdng ngoai
108 dé chira céc 15 404 c6 khoang cach tht hai 410. Nhu vy, dugc dy tinh 13 tAm tudn
hoan c6 thé duoc tao két ciu theo cach bét ky nhu béng cach dit cach, dinh vi va dinh
hudng 16 va/hoic bang cach dit cach, dinh vi va dinh huéng nguén h@)ng ngoai. CAu hinh

clia c4c 15 va/hodc ngudn hdng ngoai cé thé thay doi ¢ mirc do ving hodc trén toan bd
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tAm tudn hoan theo mot khia canh vi du.

Fig.7 14 hinh chiéu canh ctia 16 100 véi céc 16 thong bén 126 theo cac khia canh
clia sang ché. Céc 15 thong bén 126 nhu duoc biu thi trén Fig.8 va Fig.9 tao ra kha ning
tai tudn hoan cua khong khi trong budng theo céch tao diéu kién cho viéc st dung ning
luong hiéu qua nho tdn thit nhiét giam. Vi dy, Fig.8 14 hinh v& phdi canh ctia 1o 100 véi
cac 13 thong bén 126 va c4c 15 théng dau 127 dugce biéu thi theo cac khia canh cla sang
ché. Fig.9 14 hinh v& phong to clia tdm tudn hoan thtt hai 306 lién quan dén céc 16 thong
bén 126 va cac 15 thong ddu 127 theo céc khia canh clia sang ché. Céc 13 thong bén 126
va céc 16 thong diu 127 c6 thé duoc goi chung 1a céac 16 thong tai tudn hoan. Vi du,
khong khi dugc hut qua cac 15 thong bén 126 va céc 16 thong d4u 127 vao budng bén 124
béng mdt hodc nhidu quat 128. Buéng bén 124. néi luu v6i tAm tudn hoan nhu tim tudn
hoan thi hai 306 dé cho phép khong khi di qua cic 16 cua tAm tudn hoan trd lai cac 15
thong bén 126 va/hodc cic 15 thong diu 127. Su chuyén dong khong khi nay tao thanh
vong tudn hoan d ting hiéu qua cua 10. Vi dy, khi khong khi di qua ngudn héng ngoai
va céac thanh phén duoc van chuyén trén hé théng van chuyén thi d0 4m va nang luong
nhiét s& bi giit lai va bi hiit qua céc 15 thong téi tudn hoan bing cac quat d thong luu véi
tAm tudn hoan trong d6 khong khi lai di qua cac 15 gin c4c ngudn hdng ngoai va thanh
phan theo chu trinh. Vong tudn hoan nay giup bao dam diéu kién cb dinh trong 16 khi cac
thanh phdn duoc hoa rin.

Céc 15 thong dau 127 nhu duoc thé hién trén Fig.9 ndm gin tAm tudn hoan hon dé
gitt khong khi néng lai trude khi thoat ra & clra vao hodc ctra ra. Diéu nay nguogc véi cac
16 thong bén 126 tao ra kha nang gitt khong khi gan hé théng van chuyén dé van chuyén
cac thanh phan hon. Nhu viy, dugc du tinh 14 su két hop ctia cac 16 thong bén 126 va cac
15 thong ddu 127 dé cép khong khi vao budng bén c6 thé tao ra dong khong khi c6 tac
dung duy tri nhiét d6 10 trong khi van gi6i han tdn that ning lugng & clra vao va/hodc cua
ra. Pugc dy tinh 13 ciu hinh bét ky cua cac 16 thong (vi du, bén va/hodc dau) déu co thé
duoc st dung trén panen bén tao thanh budng bén 124. Vi dy, c4c 15 thdng c6 thé ¢6 kich
thuéce, hinh dang, mat d9, vi tri hodc cAu hinh bét ky. Hon nita, con duogc duy tinh la sb
lugng, kich thude, vi tri va/hodc cAu hinh bt ky cua quat déu c6 thé duoc sir dung theo
céc khia canh cta sang ché dé tudn hoan khong khi trong 1. Céc 15 thong ti tudn hoan
c6 thd ndm & ca hai bén theo huéng doc cta 10 100. Hon nita, cd hai bén cta 16 song

song vGi hudng doc 116 con co thé ¢6 cac cAu hinh anh guwong hodc céac cau hinh khac
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nhau ctia cac 18 thong tai tudn hoan theo céc khia canh vi du. Nhu dugc biéu thi, mdi bén
theo huéng doc cta 10 100 ¢6 thé c6 budng bén d tai tudn hoan khong khi dén phan cta
(c4c) tAm tudn hoan. Vi du, budng bén & bén phai cua 16 ¢6 thé cép khong khi cho phén
bén phai ctia tim tudn hoan. Budng bén & bén trdi cua 10 ¢6 thé cép khong khi cho phan
bén trai ctia tm tun hoan. Hon nita, budng bén bén phai va bén trai con c6 thé lam viéc
hai hoa véi nhau dé cung cip khong khi cho toan bd tAm tudn hoan theo mot khia canh vi
du.

Fig.10 13 hinh v& mit cét tir phia bén ctia 16 100 c6 hai dudng tai voi céc thanh
phin di qua 16 100 theo cic khia canh cua sang ché. Puong tai thit nhit bao gdbm hé
théng van chuyén 104 d& nhidu thanh phin 105 di vao qua mit thir nht 110 va di qua 10
dén mit thr hai 112 sau khi tiép xic voi ning lugng tir nhidu ngudn hdng ngoai 108.
Khong khi duge tudn hoan qua tdm tudn hoan va bj giit bdi mot hodc nhiéu 16 thong nhur
céc 15 thong bén 126 va/hodc céc 18 thong dau 127. Cling trong 1o 100, dudng tai thi hai
gdm hé théng van chuyén tht hai 304 d& va van chuyén nhiéu thanh phan 305 di vao qua
mit thit nhdt 110 va di qua 10 dén mit thir hai 112 sau khi tiép xtic véi ning lugng tir
nhiéu ngudn hdng ngoai 108. Khong khi duoc tudn hoan qua tdm tudn hoan thir hai va bi
git béi mot hodc nhidu 15 thong nhur cac 15 théng bén 126 va/hogc cée 18 thong dau 127.
Puoc du tinh 1a dudng tai thir nhit va dudng tai thir hai c6 thé duogc cb 1ap so voi nhau
dé cho phép diéu kién khong khi, do 4m va/hodc nhiét d6 khac nhau s& duoc st dung cho
mbi dudong. Vi dy, duoc dy tinh 12 buéng bén 124 duoc tao két cAu dé co lap nhu béng
thanh chin dé phan tach budng bén, khong khi tai tudn hoan clia dudng tai thir nhit véi
khong khi tai tudn hoan clia dudng tai thir hai. Vi dy, budng bén c¢6 thé c6 cac thé tich
riéng biét dé ngin can kha ning pha tron ctia khong khi ctia duong tai thir nhét véi khong
khi ctia duong tai thir hai. Theo céch khac, didu kién cia hai dudng cé thé bi co 1ap va
thay vao d6 dugc pha tron dé tao ra thé tich khong khi 16n hon dé tudn hoan va hoat dong
nhu mot bd dém trudce cac thay ddi theo mot khia canh vi du.

Du tinh 12 céc yéu td cta dudng tai thir nhét (vi dy, téc do quat, ngudn hong
ngoai, tdc do hé théng véan chuyén, tAm tudn hoan c4u hinh) c6 thé van hanh doc 1ap véi
dudng tai thlr hai. Hon nita, con dy tinh la s6 luong dudng tai bét ky ciing c6 thé c6 trong
mdt 10 vi du. Theo mdt xem xét nita, du tinh la budng bén ciing c6 thé c6 cac thé tich
riéng biét theo hudng doc. Vi vy, khong khi cua phén 16 gan cira vio khong pha tron voi

khong khi ctia phan 16 gan dau ra. Hon nita, con dugc du tinh 14 cic the tich riéng bigt c6
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thé 6 theo ca hudng doc 13n hudng thing dimg ¢ cho phép khong khi ¢o 14p duoc tun
hoan gifta hai dudng tai va cac phan theo huéng doc theo céc khia canh vi du. Trong khi
céc vi du cu thé vé buff)ng bén 124 duoc biéu thi trong ban mo ta nay thi van dugc du tinh
14 budng c6 thé duogc thyc hién dé cho phép kha ning néi luu cia dudng tai véi tim tudn
hoan v6i cdu hinh bat ky. Vi vay, budng bén c6 thé c6 cau hinh bat ky.

Céc khia canh du tinh bao gff)m cac ddu hidu sang ché khac nhau nhu cac ddu hiéu
nam trong cac muc dudi day.
Muc 1: Lo bao gdm: budng, budng nay c¢6 cira vao trén mit thi nhét va cira ra trén mit
thtt hai d6i dién, hudng doc cta 16 duge xac dinh 14 kéo dai giita m3t thir nhat va mit thi
hai; hé théng van chuyén, hé théng van chuyén nay kéo dai trong buéng tir m3t thir nhit
dén mat thi hai; ngudn hdng ngoai; va tAm tudn hoan, tim tuin hoan nay kéo dai giita hé
théng van chuyén va dinh budng, trong d6 tAm tuin hoan bao gdm ving thtr nhit gn mat
tht nhit ctia budng, ving thir hai va ving thir ba gin mit thit hai ctia budng, ving thtr
hai gitta ving thi nhat va ving thir ba; va ving thir nhit bao gdm céc 15 ving th nht,
ving thtr hai gdm céc 16 ving thir hai va viing thir ba gdm cic 18 ving thit ba, trong d6
c6 su tAp trung cao hon cla cac 15 ving thit hai so v6i sy tap trung cla cac 16 ving thu
nhét hodic su tp trung ctia cac 16 ving thit hai.
Muc 2: Lo theo muc 1 con bao gbm ngudn hdng ngoai, ngudn hdng ngoai nay ndm trong
budng gifta hé théng van chuyén va tAm tudn hoan.
Muc 3: Lo theo muc 2, trong d6 nguén hc“mg ngoai phét xa nang luong véi cac budc song
dinh trong quang phd phét xa cua ning luong hdng ngoai nim trong khoang tir 2 dén 6
micromet.
Muc 4: Lo theo muc 1, trong d6 céc 18 ving thir hai ¢6 mit cit khong tron xuyén qua tAm
tudn hoan khong khi.
Muc 5: Lo theo muc 1, trong d6 ngudn hdng ngoai ndm gitta cac 16 ving thit nhét va céc
16 ving tht hai.
Muc 6: Lo theo muc 1, trong d6 su tap trung 16 ving thi nhét gidng su tip trung 16 ving
thir ba.
Muc 7: Lo theo muc 1 con bao gém buf“mg bén kéo dai gilta mat thir nhét va mit thi hai,
budng bén tao ra kha ning ndi luu tir budng giita thé tich duoc xéc dinh boi hé théng van
chuyén va tAm tun hoan dén thé tich duogc tao thanh gitta tAm tudn hoan va dinh dé cho

khong khi c6 thé dugc téi tudn hoan qua céc 16 ving thir nhat, cac 16 vang tht hai va cac
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15 ving thit ba bing budng bén.

Muc 8: Lo theo muc 1, trong d6 cac 15 ving thir hai c¢6 khoang cich ngin hon theo
hudng doc so véi theo hudng vubng goc.

Muc 9: Lo theo muc 1, trong d6 céc 16 ving thit hai ¢6 dang hinh elip v6i dudng truc nho
theo huéng doc. Muc 10: Lo theo muc 1, trong d6 céc 18 viing thir nhit khong huéng
khong khi vao cira vao va cic 16 ving thtr ba khong huéng khong khi vao cira ra

Muc 11: Lo theo muc 1 con bao gém nhiét do cam bién, nhiét 46 cam bién diéu khién
quat c6 tac dung dua khong khi qua it nhat céc 18 ving thir nht, céc 16 viing thit hai hodc
céc 16 ving thit ba.

Muc 12: Ld theo muc 1, trong d6 ving thir nhit bao gdm it nhdt mot ngudn hdng ngoai
¢6 tac dung phét xa ning luong véi cac budce séng dinh trong quang phé phat xa clia
nang luong hdng ngoai nim trong khoang tir 2 dén 6 micromet, trong d6 ving thit hai
gbm it nhit mot ngudn hdng ngoai ¢ tac dung phat xa ning lugng véi cac budc séng
dinh trong quang phd phat xa clia ning luong hdng ngoai nim trong khoang tir 2 dén 6
micromet va trong d6 ving thi ba gdm it nhdt mot ngudn hdng ngoai cé tic dung phat xa
ning luong vai céc budc séng dinh trong quang phd phét xa ctia ning luong hdng ngoai
nim trong khoang tir 2 &én 6 micromet.

Muc 13: Ld theo muc 1, trong d6 tAm tudn hoan kéo dai trong mit phiang song song véi
hé théng van chuyén.

Muc 14: Lo theo muc 1 con bao gdm: hé théng vén chuyén thir hai, hé théng van chuyén
thir hai nay kéo dai trong buéng tlr mat thor nhat dén mit tht hai; tAm tudn hoan thi hai,
tAm tudn hoan thtt hai nay kéo dai giita hé thdng van chuyén thi hai va hé théng vén
chuyn, trong d6 tm tudn hoan thtt hai gém ving thi nhét thtr cdp gin mit th nhét cua
budng, ving thir hai thir cip va viing thit ba thi cap gin mat thir hai ciia budng, ving thit
hai thtt cAp & gifra ving tht nhét thir cp va viing thi ba thit cip; ving thi nhat tha cap
cia tAm tudn hoan thtr hai gdm céc 18 ving thir nhét, ving th hai thit cip clia tAm tudn
hoan tht hai gdm céc 15 ving thtr hai va ving thir ba thir cip clia tim tudn hoan thit hai
gdm cac 15 ving thir ba; va trong d6 c¢6 su tap trung 18 cao hon trong vung thi hai thir
clp so v6i su tap trung 18 ving thi nhét thir cip hogc su tap trung 15 trong ving thu ba
thir cép.

Muc 15: Lo theo muc 14, trong d6 su tap trung 15 ving tht nhit thir cp gidng sy tap

trung 1 ving thir ba thtr cép.
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Muc 16: Lo theo muc 14, trong d6 tAm tudn hoan va tAm tudn hoan thir hai c6 cac cdu
hinh 16 khéc nhau.

Muc 17: Lo theo muc 14, trong d6 mot hodc nhiéu nguff)n héng ngoai lién két voi tAm
tudn hoan thit hai.

Muc 18: Lo theo muc 14 con bao gdm mét hodc nhidu 15 théng tai tudn hoan kéo dai qua
thanh bén, thanh bén nay kéo dai theo hudng doc va trong mdt phing vuéng goc véi tim
tudn hoan.

Muc 19: Lo theo muc 18, trong d6 céc 15 thong tai tudn hoan gdm ca cac 13 thong bén 1an
15 thong dau.

Mic di, sang ché dugc minh hoa trong ban mé t& ndy thong qua céc vi du cu thé
nhung céac thay d6i van c6 thé duoc tao ra thudc pham vi clia sang ché. Vi du, nhiéu hon
hai nguén héng ngoai ¢6 thé duoc sir dung ma khong tréch khéi pham vi clia sing ché
trong khi it hon hai ciing ¢ thé dugc sir dung ma khong tréch khoi pham vi cla sang
ché. S6 luong ngudn hdng ngoai bét ky va khoang cach twong dbi ctia chiing ¢6 thé thay
ddi. Hon nita, viéc dinh vi mot nguén héng ngoai bét ky hodc nhiéu nguén héng ngoai
bét ky cling co thé diéu chinh duoc hoic linh hoat hodic & gitta cac chu trinh van hanh ctia
10 @ cho phép didu chinh tinh hon bérc xa hdng ngoai dugc phan phéi dén cac phoi gia
cong. Vi duy, cac ngudn hdng ngoai cé thé dich chuyén dén gin hodc xa co céu vén

chuyén hon va c6 thé duoc dit cach diay hogc thua hon theo khoéng cach thing trong 10.
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YEU CAU BAO HQ
1. Lo bao gdm:
budng, budng nay cé cira vao trén mit thu nhét va cira ra trén mat thir hai ddi dién véi
dinh kéo dai gitta mat thir nhét va mit thi hai, huéng doc cia 10 duge xé4c dinh 12 kéo dai
gifta mit thir nhit va mit thi hai;
hé théng van chuyén, hé théng van chuyén nay kéo dai trong budng tir mit thir nhit dén
mit thir hai;
tdm tudn hoan, tAm tudn hoan niy kéo dai gilta hé théng vén chuyén va dinh budng,
trong d6 tim tudn hoan bao gdm ving thit nhét gin mat thi nhét cua budng, ving thir hai
va ving thir ba gan m3t thi hai cia budng, ving th hai & giita ving tht nhét va ving
thir ba; ving thir nhit cta tAm tudn hoan bao gdm céc 18 ving tht nhét, ving thi hai cia
tAm tudn hoan bao gdm cic 16 viing thit hai va
vung tht ba cua tAm tudn hoan bao gdm cac 15 viing thit ba;
khoang cach th nhét kéo dai theo hudng doc giita cac 16 lién k& theo hudng doc trong sd
cac 18 ving tht nhit,
khoéang céach thi hai kéo dai theo huéng doc gitta cac 15 1ién ké theo huéng doc trong sb
cac 18 ving thir hai, va
khoéang cach thir ba kéo dai theo huéng doc giira cac 15 1ién k& theo huéng doc trong sd
cac 156 ving tht ba, trong d6 khoadng céach tht hai nho hon khoang céch thu nhit va
khoang cach thtr ba;
ngudn hdng ngoai, ngudn hdéng ngoai nay nim trong budng gifta hé thdng van chuyén va
tAm tudn hoan;
hé théng van chuyén thtr hai, hé thdng van chuyén th@ hai ndy kéo dai trong budng tir
mit thir nhit dén mat tht hai;
tAm tudn hoan thtr hai, tim tudn hoan tht hai nay kéo dai gitra hé thong van chuyén thir
hai va hé théng van chuyén, trong d6 tAm tudn hoan thir hai gdm ving tht nhét thir cép
gan mit thir nhét cia budng, viing thtt hai thir cép va ving thtt ba thtt cAp gan mit tht hai
ctia budng, ving thit hai thit chp & gitta viing tht nhét thir cdp va ving tht ba thte cp;
ving thir nhét thir cip cia tAm tudn hoan thir hai gdm céc 18 ving tht nhét,
vung thtr hai thir cAp ctia tAm tudn hoan thi hai gbm cac 16 ving thit hai, va
vung thir ba thr cAp ciia tim tudn hoan thir hai gdm cac 16 ving thit ba; va

khoang cach thir nhét thir cp kéo dai theo hudng doc giira cac 15 1ién k& theo huéng doc
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cta ving thir nhét thir cép, khoang céch thtt hai thi cép kéo dai theo huéng doc gifta cac
15 lién k& theo huéng doc cta vung thir hai thi cép, va khoang cich thir ba thir cap kéo
dai theo huéng doc giita cac 16 lién k& theo hudng doc cua vung thi ba thi clp, trong d6
khoang cach tht hai thit cAp nhé hon khoang céch thit nhét thi cdp va khoang céach thir
ba thir cép.

2. Ld theo diém 1, trong d6 ngudn hdng ngoai phit xa ning lugng véi cac bude song
dinh trong quang phd phat xa cia ning lugng hdng ngoai nim trong khoang tir 2 dén 6
micromet.

3. Lo theo diém 1, trong d6 cac 16 vung thir hai c6 mit cit khong tron xuyén qua tAm
tudn hoan khong khi.

4.1 theo diém 1, trong d6 ngudn hdng ngoai ndm giita cac 18 ving thir nhat va céc 16
vung tht hai.

5. Lo theo diém 1, trong d6 khoang céch thir nhét gidng khoang cach thir ba.

6. Lo theo diém 1, trong d6 106 nay con bao gbm budng bén kéo dai gifta mit thir nhét va
miit thir hai, budng bén tao ra kha ning néi luu tir budng gitra thé tich dugc xac dinh boi
hé thdng van chuyén va tAm tuin hoan dén thé tich dugc tao thanh gitta tAm tudn hoan va
dinh, @ cho khong khi ¢6 thé dugc tai tudn hoan qua céc 16 ving thir nhét, cic 18 viing
thir hai va c4c 18 ving thir ba bing budng bén.

7. Lo theo diém 1, trong d6 céc 18 ving thtt hai c6 khoang céch ngén hon theo huéng doc
so vGi theo hudng vudng goc.

8. Lo theo diém 1, trong d6 cac 16 ving thir hai c6 dang hinh elip v6i dudng truc nho
theo hudng doc.

9. Lo theo diém 1, trong d6 cic 16 ving thi nhét khong hudng khong khi vao ctra vao va
céc 16 viing thtr ba khong hudng khong khi vao cua ra.

10. Lo theo diém 1, trong d6 10 ndy con bao gém_ cam bién dd 4m, cam bién do 4m nay
diéu khién quat c6 tic dung dua khong khi qua it nhét céc 16 ving tha nhét, cac 15 ving
thtt hai hodc céc 15 ving thi ba.

11. Lo theo diém 1, trong d6 ving tht nhit bao gdm it nhat mot ngudn hdng ngoai c6 tic
dung phat xa ning lugng v6i cac budc séng dinh trong quang phd phét xa cua ning
lwgng hdng ngoai nam trong khoang tir 2 dén 6 micromet, trong d6 vung thir hai gbm it
nhét mot ngudn hdng ngoai c6 tac dung phét xa ning lugng vdi cac budc soéng dinh trong

quang phd phat xa cia nang luong hdng ngoai ndm trong khoang tir 2 dén 6 micromet va
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trong d6 vung thu nhit bao gdm it nhit mot ngudn hdng ngoai c6 tac dung phat xa ning
lugng véi cac bude séng dinh trong quang phd phat xa ctia nang lugng hdng ngoai nim
trong khoang tur 2 dén 6 micromet. _

12. Lo theo diém 1, trong d6 tAm tudn hoan kéo dai trong mit phing song song v&i hé

théng van chuyén.

13. Lo theo diém 1, trong @6 khoang cach thir nhét va khoang cach thtr nhét thir cap 1a
khéac nhau.

14. Lo theo diém 1, trong d6 tAm tudn hoan va tAm tudn hoan th hai ¢6 cac cAu hinh 15
khéc nhau.

15. Lo theo diém 1, trong d6 mot hodc nhiu ngudn hdng ngoai lién két v6i tAm tudn
hoan th hai.

16. Lo theo diém 1, trong d6 16 ndy con bao gbm mot hodc nhidu 15 thong tai tudn hoan
kéo dai qua thanh bén, thanh bén nay kéo dai theo hudng doc va trong mat phing vudng
gbc voi tAm tudn hoan.

17. Ld theo didm 16, trong d6 c4c 15 thong tai tudn hoan gdm cé cac 15 thong bén va cac
18 thong dau.

18. Lo bao gdm:

budng, budng ndy c6 ctra vao trén mit thi nhit va cira ra trén mt thir hai dbi dién,
huéng doc ctia 10 duge xéac dinh 13 kéo dai gilta mét tha nhét va mit th hai;

hé théng van chuyén, hé thdng van chuyén nay kéo dai trong budng tir mit thit nhit dén
mit th{ hai,

ngudn hdng ngoai;

tdm tudn hoan, tAm tudn hoan nay kéo dai gitta hé théng van chuyén va dinh budng,
trong d6 tAm tudn hoan bao gdm ving thir nhét gin mit thi nhét ciia budng, ving thir hai
va ving thtr ba gan mijt thit hai cia budng, ving thir hai & gitta ving thir nhét va ving
th(r ba;

vung thtr nhit bao gdm cac 16 ving thir nhét, ving tht hai bao gbm céc 16 ving tht hai
va vung thr ba bao gbm cac 15 ving tht ba; trong d6 cac 16 ving thit hai c6 su tép trung
cao hon su tap trung cta céc 18 ving thi nhét hodc su tAp trung clia céc 16 ving thir ba;
hé théng vén chuyén tht hai, hé théng van chuyén tht hai nay kéo dai trong budng tir

mit tht nhat dén mat thit hai; va
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tAm tudn hoan thr hai, tAm tudn hoan thir hai nay kéo dai giita h¢ thdng van chuyén thir
hai va hé thdng van chuyén, trong d6 tAm tudn hoan thtr hai gdm ving thir nhét thir cip
gin mit thir nhét cta budng, ving thit hai thix cAp va ving thtt ba thir cAp gin mit thi hai

ctia budng, ving thit hai thir cép ¢ gitra ving thir nhét thtr cip va viing thit ba thi clp.
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