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Linh vuc k¥ thuit dwoc dé cap

Sang ché d& cap dén thiét bi 1am 4m/lam kho ma c6 ca chic ning lam
4m va chirc ning lam khé.
Tinh trang k§ thuit cia sang ché

Thiét bi 1am 4m/lam khé thong thudng dugc mé ta trong tai lidu sang
ché 1. Thiét bj lam 4m/lam khé nay c6 chic ning lam kho, chirc ning lam 4m,
va chtrc ning 1am sach khong khi, dé thyc hién mot trong s cac qua trinh lam
sach khong khi ma chi dé thyc hién viéc 1am sach khong khi, qué trinh 1am kho
d8 thuc hién dong thoi viée 1am sach va lam kho khong khi, va qué trinh 1am 4m
dé thuc hién déng thoi viée 1am sach va lam 4m khong khi. Thiét bi lam dm/lam
kho nay c6 than chinh va bao gdm bd phén lgc 1am sach khong khi, by phén lam

kho, bd phéan lam am, va may quat ma dugc dat trong than chinh.

Trong thiét bi 1am 4m/lam khé dugc mé ta néu trén, ¢ dng dan dong
ndi ctra hut ma duoc dit & mit bén cia than chinh va cira x4 ma dugce dit & mit
trén cua than chinh, va may quat tao ra dong khong khi tir ctra hit dén cira xa.
Ngoai ra, trong éng dan dong nay, bd phan loc lam sach khdng khi, bd phan lam
kho, bd phén 1am 4m, va may quat dugc dit theo thir tw hudng 1én. Dbi vdi thiét
bi lam 4m/lam khé ma c6 két ciu dugc mé ta néu trén, khi may quat duoc truyén
dong, dong khong khi ma duoc tao ra trong dng din dong di qua bd phan loc
lam sach khong khi, bd phan lam kho, va by phan lam 4m. Theo do, béng cac
thao tac bat bd phan lam kho va bd phén lam am, c6 thé thuc hién lua chon qué
trinh lam sach khong khi, qu4 trinh 13m khé, va qua trinh 1am 4m ma duoc mb ta
néu trén. Theo cich ndy, may 1am sach, may 1am kho, va may 1am 4m khéng khi
c¢6 thé duoc tich hop vao mot may, va do d6 sy thuén tién cho ngudi st dung

duogc tang cuong.

Danh muc d6i ching
Tai liéu sang ché

Tai lidu sang ché 1: Bing ddc quyén sang ché Nhat Ban s 5626171
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Ban chit k§ thuét clia sing ché
Vén d& k¥ thuat

Thiét bi 1am 4m/Iam khé thong thudng duge md ta néu trén c6 két céu
ma trong d6 cing mét dong khong khi di qua bo phén lam kho va b phén lam
am. Ngoai ra, bd phan 1am kho va bo phan lam 4m c6 hiéu sudt thay dbi theo toc
d6 dong chay cia dong khong khi ma di qua ching, va c6 cac tbc d6 dong khong
khi khac nhau ma tai do hiéu sut tr& nén cao nhét. Qua trinh 1am kho hodc qua
trinh lam 4m dugce thyc hién & tbe d6 dong chay ma tai d6 hiu sudt ctia bo phan
lam kho hodc bd phan lam Am tré nén cao nhit. Theo do, tdc dd dong chay cua
dong khong khi ma dugc x4 tir clra x4 ¢ thé thap, va do d6 khong khi dugc 1am
khd hodc khong khi duoc 1am 4m cé thé khong duoc lan truyén trong toan bd
khong gian.

Theo d6, muyc dich cia sang ché 1a d& xuét thiét bi lam 4m/lam khd ma
c6 th8 thuc hién 1am 4m hodc 1am kho khéng gian & hiéu sudt cao bang cach st
dung téc d6 dong khong khi ma thich hop cho mdi qu4 trinh.

Céch thire giai quyét van dé

Pé dat duoc muc dich néu trén, sang ché d& xuét thiét bi 1am dm/lam
kho bao gdm budng ma chira ctra nap thir nhét, ctra nap thi hai, va clra xa; éng
dan khong khi thir nhét tir ctra nap thir nhit dén ctra xa; bng din khéng khi thr
hai tir ctra nap thir hai dén ctra xa; b6 phéan lam 4m ma dugc dit & mot trong sb
6ng dan khong khi thir nhét va dng dan khong khi tht hai; b phan lam khd ma
duoc dit trong dng dan con lai trong sd céc bng dan khong khi tht nhét va éng
dan khong khi thir hai; va may quat ma dwoc dit trong 6ng din khong khi thir
nhit va trong dng din khong khi thr hai dé tao ra cac dong khi trong bng dan
khong khi thtr nhét va trong 6ng din khong khi thir hai.

Vi két cAu ndy, 6ng din khi ma trong d6 bo phan 1am khé duge dit va
6ng din khi ma trong d6 b phan 1am 4m dugc dit dugc bb tri song song. Ngoai
ra, dng dan khi ma trong d6 bd phan 1am kho co thé duoc thiét 1ap dé co tbc do
dong chay ma tai d6 hidu suit lam khé béi bd phan lam kho tré nén cao, trong

khi 6ng dan khi ma trong d6 bd phan 1am 4m c6 thé duoc thiét lap dé c6 toc do
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dong chay ma tai d6 hiéu sudt cia 1am 4m béi bd phan 13m 4m tré nén cao. Theo
cach nay, khi viéc 1am khoé hodc lam 4m dugc thuc hién, hiéu suit 1am khé hozic
lam 4m c6 thé duoc tiang 1én.

Déi v6i-thiét bi 1am 4m/1am kho c6 két cdu nay, khi viéc 1am khd duoc
thuc hién thi bd phan 1am 4m dwoc ngimg lai trong khi dong khéng khi tir éng
din khi ma trong d6 bo phan 1am 4m duoc dit duge bd sung, va dong khong khi
duoc x4 tir cira x4. Khi viée 1am 4m duoc thyc hién, bd phan lam kho dugc
ngimg lai trong khi dong khéng khi tir ng din khi ma trong d6 bd phéan 1am kho
dugc dit duge bd sung, va dong khéng khi nay dugce xa tir ctra xa. Theo cach
nay, téc d6 dong khong khi ma dwoc xa tir cira xa ¢6 thé dugc cao hon so véi tbc
d6 dong khong khi khi thiét bi 1am kho hozc thiét bi lam 4m dugc hoat dong
riéng 18. Theo do, co thé thuc hién viéc lam kho hodic lam 4m khong gian rong
hon so véi trudng hop ma thiét bi 1am khé hoc thiét bi 1am 4m dugc hoat dong
riéng 1é.

O két cAu dugc mé ta néu trén, thiét b nay co thé c6 két cu ma trong
d6 may quat bao gdm quat nhidu canh va v6 quat, vo quat ndy bao gdm ctra hit
thir nhit d8 hut dong khong khi ma chay trong dng dan khong khi thir nhét vao
vo quat, va ctra hut thr hai ma dugce dat vé phia dbi dién cira hat thi nhét so véi
quat nhiéu canh nay d& hit dong khong khi ma chay trong 6ng dan khéng khi
th hai vao vo quat, va 6ng din khong khi thir hai duoc tao ra dé di vong qua vé
quat.

O két cAu dugc mé ta néu trén, bd phan lam khé co thé dugc dit sat
v6i mot trong sb cac cira hat thir nhét va cira hat th hai.

O két cu dugce mé ta néu trén, bo phan lam Am c6 thé dugc dit sat véi
mdt trong s cac cira hut thir nhét va ctra hit th hai.

O két chu duoc md ta néu trén, bd phan lam khé duge dit trong éng
dan khong khi thir nhét trong khi b phén lam am duoc dat trong éng dan khéng
khi tht hai, va thiét bi nay c6 thd gdm dng din khi th{r ba tir ctra nap thir hai dén
ctra hat thir hai ma di vong qua bd phan 1am 4m, va van diéu tiét thir nhat dé

didu chinh tdc d6 dong chay ciia dong khong khi ma chay trong éng dan khong
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khi thtr hai hodc dng dan khi thit ba.

O két chu duoc md ta néu trén, thiét bi nay c6 thé con bao gém éng
dan khi nhanh phu d& cip dong khéng khi tir ng din khong khi thi nhit dén
bng din khong khi thir hai; va van diéu tiét thir hai ma dugc dit vé phia trén clia
van didu tiét thir nhit d& mé va déng éng dén khi nhanh phy, ma trong d6 van
diéu tiét thtr hai c6 thd m& dé dong khong khi chay trong dng din khi nhanh phu
& trang thai ma van diéu tiét thir nhit tao ra dong khong khi trong bng din khong
khi thir hai.

O két cAu duge mé ta néu trén, thiét bj nay c6 thé con bao gdm chi tiét
ngan ma dugc dit trong budng dé tach dng din khong khi thir nhét khoi dng dan
khong khi th hai.

O két cAu dugc mé ta néu trén, thiét bi nay c6 thé con bao gébm vach
ngan trong vo quat dé tach phia cira hiit thir nhét khoi phia ctra hat thit hai.

O két cAu duoc md ta néu trén, thiét bi nay co thé c6 két ciu ma trong
do6 ctra nap thur nhét va clra nap thtr hai dugc dat trén cung mot bé mat cta budng,
va bo loc 1am sach khong khi bao phu ctra nap thr nhét va ctra nap thir hai.

Hiéu qua cua sang ché

Sang ché co thé @& xuét thiét bj lam 4m/1am khé ma c6 thé thuc hién
viéc 1am &4m hodc lam kho khéng gian & hiéu sudt cao bang cach sir dung tbc do
dong khéng khi ma thich hop cho mdi qu4 trinh.,

MBS ta vin tit cac hinh vé
) Fig.1 13 hinh v& phéi canh vi du v& thiét bi lam dm/lam kho theo sang
ché.

Fig.2 13 hinh v& nhin tir phia trudc cta thiét bi lam dm/lam kho ma
dugc minh hoa trén Fig.1 & trang thai khong co nép trude.

Fig.3 hinh v& nhin tir phia sau cta thiét bi 1am 4m/lam kho ma dugc
minh hoa trén Fig.1 & trang thai khéng c6 nip sau.

Fig.4 hinh v& mit cit ngang cla thiét bi lam 4m/lam khé ma dugc
minh hoa trén Fig.1.

Fig.5 so dd minh hoa cac éng dan khi cta thiét bi lam 4m/lam kho theo
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sang ché.

Fig.6 1a hinh v& mat cét ngang ctia vi du khac vé thiét bi 1am 4m/lam
kho theo sang ché.

Fig.7 14 hinh v& mit cit ngang clia vi du khéc vé thiét bi lam dm/lam
khé theo sang ché & trang thai ma van diéu tiét thir nhit duoc mo.

Fig.8 hinh v& mit cit ngang ctla thiét bi lam 4m/lam kho ma dugc
minh hoa trén Fig.7 & trang thai ma van didu tiét thir nhat duoc déng.

Fig.9 so dd minh hoa céc dong khi khi van diéu tiét thi nhit dwoc mé.

Fig.10 so d6 minh hoa céc dong khi khi van didu tiét the nhét duoc
dong.

MO ta chi tiét sang ché

Sau déy, cac phuong an theo sang ché duoc mb ta dua vao cac hinh vé.

Fig.1 13 hinh v& phdi canh vi du v& thiét bi 1am 4m/lam khd theo sang
ché, Fig.2 14 hinh v& nhin tir phia trudc cta thiét bi 1am am/lam khé ma dugc
minh hoa trén Fig.1 & trang thai khong co nép trude, Fig.3 hinh vé& nhin tir phia
sau cua thiét bi 1am 4m/lam kho ma duoc minh hoa trén Fig.1 & trang thai khong
co nép sau, va Fig.4 hinh v& mat cét ngang cua thiét bj 1am 4m/l1am kho6 ma duge
minh hoa trén Fig.1. Luu ¥ & phin mb ta sau day ring, trang thai ma dugc minh
hoa trén Fig.1 1a trang thai sir dung cua thiét bi 1am 4m/1am khd A, ma trong d6
phia trai 1a mét trude trong khi phia phai 1a mit sau.

Thiét bi lam 4m/lam kho A cé chitc ning lam sach khong khi dé hut
khong khi xung quanh né va loai bo céc vét la nhu bui ma chira trong khong khi,
chtc ning 1am khé d loai bé hoi 4m ma chira trong khong khi, va chic ning
lam 4m d& ting @6 Am trong khong khi. Thiét bi lam 4m/lam kho A bao gdm
budng 1, may quat 2, bd phan lam sach khong khi 3, b phén 1am kho 4, va bd
phén lam 4m 5.

Budng 1 1a chi tiét bén ngoai cta thiét bi lam 4m/lam khoé A, va bao
gbdm vo6 11, ndp trude 12, ndp sau 13, ctra thong hoi 14, cira x4 15, ctra nap tht
nhét 16, ctra nap tht hai 17, va chi tiét ngan 18. V6 11 1a chi tiét dang hop c6 thé
tich bén trong, va ¢é dang hinh chit nhat nhin tir phia truéc. Vo6 11 ¢o6 thé dugc
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tao ra st dung kim loai tAm, chéng han, nhung khong bi gidi han ¢ kim loai tAm
nay.

Nhu dugc minh hoa trén Fig.1, vo 11 duge sir dung & trang thai dai
theo chiéu doc, va cac phia dbi dién 1a mat trude va mit sau. Ngoai ra, cac 16
clta dugc tao ra & mit trudc va mit sau. Nép trude 12 va nép sau 13 duogc gén
twong ing vao mét trude va mat sau, theo cach co thé théo g& va gén vao dugc.
Nép trude 12 va nip sau 13 1a céc chi tiét bao vé dé tranh viéc tay nguoi dung
hodc cac bd phan co thé khac ching may cho vao bén trong budng 1, va ciing
lam viéc nhu chi tiét chiu tai khi dwoc 1dp vao vé 11. Ngoai ra, béng céach thao
b6 nip trude 12 hodc nép sau 13, cac thiét bi bén trong nhu may quat 2, bd phan
lam sach khong khi 3, b6 phén lam khoé 4, va b6 phén lam Am 5 c6 thé duogc tiép
can. O day, "tiép can" danh cho su stra chita, bao dudng, kiém tra, hodc twong tu
d6i véi céc thiét bi bén trong, mic du khéng bi gidi han & nhimg viéc nay.

Thiét bi 1am 4m/1am kho A loai bd céc vat la khoi khong khi ma dugce
hut qua cira nap thi nhat 16 va ctra nap th hai 17, va x& khong khi tir cira xa 15
sau khi 1am 4m hodc 1am khé khi can thiét. Khi thiét bi lam am/l1am kho A duoc
dinh vi & trang thai st dung, ctra x4 15 mé& & bé mit trén. Ngoai ra, cira thong
hoi 14 dugc dit trong cira xa 15. Cra thong hoi 14 1a canh dé diéu chinh huéng
chay cia khong khi ma dugc x4 tir ctra xa 15, cu thé 13 hudng dong khoéng khi,
va cling duge st dung nhu nép gip ma cb thé doéng ctra xa 15. Néi cach khac,
trong thiét bi 1am 4m/lam kho A, ctra thong hoi 14 dugc dong khi thiét bi nay
khong lam viéc, trong khi né dugc mé khi thiét bi nay bét dau lam viéc. Luu y
rang cira théng hoi 14 c6 thé déng va mé tu dong hodc béng tay tiy theo hoat
ddng ctia thiét bi 1am 4m/lam kho A. Ngoai ra, c6 thé m& dén mdt géc nhét dinh
va sau d6 duogc didu chinh bing tay dén goc mong mudn.

Nhu dugc minh hoa trén Fig.4, mat sau cua vo 11 dugc tao ra co cira
111 ma trong d6 bd phan 1am sach khong khi 3 dugc dét. Ngoai ra, cira nap thi
nhét 16 va ctra nap thi hai 17 dugc tao ra & ctra 111. Clra nap thir nhét 16 va ctra
nap tht hai 17 dugc bd tri theo thir ty hudng 1én. Cira nap tht nhét 16 va ctra

nap tht hai 17 dugc bao phu bdi bd loc lam sach khéng khi 31 ma duge mo ta

_7-



28794

dudi day. Khong khi sau khi di qua bd loc lam sach khong khi 31 dugc hat vao
qua ctra nap thir nhét 16 va cira nap thtt hai 17. Luu y réng ctra nap thr nhét 16
1a duong hit khi vao ctia ng din khong khi thi nhét R1 dugc mo ta dudi day,
va clra nap tht hai 17 1a dudong huat khi vao cua 6ng dan khong khi thir hai R2
dugc mo ta dudi day.

Chi tiét ngin 18 1a vach d& phan tach éng dén khéng khi thir nhét R1
khéi dng din khong khi thtr hai R2. Chi tiét ngén trén 181 va chi tiét ngan dudi
182 dugc dit bén trong vo 11. Ngoai ra, Khi quan sat vo 11 tir mét sau, bo phén
ma bi che khuét boi khong gian & gitra chi tiét ngan trén 181 va chi tiét ngan
dudi 182 cia chd mé 13 cira nap thir nhit 16, phan con lai, cu thé 13, bd phan ma
bi che khuét bdi phan trén ciia chi tiét ngin trén 181 hodc bd phan ma bi che
khuét boi phan dudi coa chi tiét ngan dudi 182 13 ctra nap th hai 17.

M4y quat 2 bao gdm quat nhiéu canh 21, v6 quat 22, méto quat 23, va
15 thoat 24. Quat nhidu cénh 21 13 quat ma x& khong khi theo hudng ly tdm, va
n6 quay dé hit khong khi tir viing tim va tao ra dong khong khi ma duoc hudng
vé phia ngoai vi ctia n6. Quat nhiéu canh 21 con dugc goi 1a quat hai canh c6 két
cdu ma dugc bd tri va két hop theo huéng truc, va két cu c6 kha ning hit
khong khi tir cac vung tdm & cd hai dau theo huéng truc. Ngoai ra, may quat 2
duoc nghiéng d& phan trén trd nén gan véi mit sau trén Fig.4, nhung no6 c6 thé
duogc bb tri dé khong dugc nghiéng.

Quat nhiéu canh 21 dugc dit bén trong vé quat 22 theo cach co thé
quay duoc. Vo quat 22 duge lién két v6i 13 thodt 24 va c6 két cau co kha ning
x4 dong khong khi ma dugc tao ra theo hudng chu vi cua quat nhidu canh 21 dén
16 thoat 24. V& quat 22 ¢6 hai mit duoc bd tri d& d6i mat véi hai ddu cta quat
nhiéu canh 21 theo hudng truc, va cac mit nay tuong (mg c6 clra hit thir nhét 25
va ctra hat thir hai 26 dé hat khong khi. Nhu duge minh hoa trén Fig.4, vo quat
22 duge cb dinh bén trong vo 11 dé ctra hut th nhat 25 d6i mit véi mat sau
trong khi ctra hut thir hai d6i mat véi mit trudc.

Quat nhiéu cénh 21 dugc c¢b dinh vao truc phat dong clia méto quat 23.
Mbto quat 23 duge cb dinh vao vé quat 22, va quat nhiéu cénh 21 quay khi
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mdto quat 23 duoc diéu khién dé quay. LS thoat 24 mé dé xa dong khéng khi
ma dugc tao ra nhd sy quay ciia quat nhidu canh 21. L3 thoat 24 ¢6 dang hinh
tru thong véi bén trong cliia vo quat 22 ma trong do quat nhiéu cénh 21 duogc dit.
Ngoai ra, 16 thoat 24 théng véi cira xa 15. N6i cach khéc, dong khong khi ma
duogc xa tir 16 thoat 24 di qua clra xa 15 va dugc x4 ra phia ngoai thiét bi lam
4m/lam kho A. Luu v réng vi cira xa 15 duoc tao ra dé c6 chidu dai ¢b dinh theo
hudng dong khong khi nén dong khong khi x4 ra ¢ thé dugc lam thing dé dong
khong khi nay c6 thé di xa. Ngoai ra, mic di khong duge thé hién trén hinh vé,
mdy tao ion cé thé duoc dit trong cira xa 15, dé dong khéng khi chira ion khi
cn thiét.

B0 phan lam sach khong khi 3 bao g@)m bd loc lam sach khong khi 31
va ludi 32. B phan lam sach khong khi 3 dugc ddt trong clra 111 ma dugc tao
ra & mit sau cia vo 11. Ludi 32 1a chi tiét kiéu luéi ma duoc st dung nhu chi
tiét bao vé dé ngin ngira tay, dung cu, hogic twong ty di vao qua ctra 111 va lam
bd phén giit dé gift bd loc 1am sach khéng khi 31 khong bi 1éch. Bg loc 1am sach
khong khi 31 thu céc vét la nhu bui hodc chét ban trong khong khi di qua. B$ loc
1am sach khong khi 31 va ludi 32 duge lép vao ctra 111 theo cach c6 thé théo g&
va gin vao duoc.

B0 loc l1am sach khong khi 31 c6 thé 14 bd loc vai dia khong dét nhung
khong bi gidi han & day. B loc lam sach khong khi 31 c6 hiéu suit thu cac vat
la cao hon khi Iwgng khong khi di qua 16n hon, tirc 14 khi ma tdc d6 dong khong
khi cao hon. Ngoai ra, khi lugng cac vét la thu dugc tang trong bd loc lam sach
31 thi khé khin cho viéc khéng khi di qua bd loc 1am sach khong khi 31. Theo
do6, két chu nay duoc st dung khi ma trong d6 bd loc 1am sach khéng khi 31 ¢6
thé dugc thao hoic gén vao chi béng cach thao bd nép sau 13. Ngoai ra, bd loc
lam sach khong khi 31 ¢6 thé duoc bod di hodc str dung lai sau khi lam sach. Ca
cura nap thu nhét 16 va cira nap th hai 17 c6 thé duoc bao phil bsi bo loc 1am
sach khong khi don 31 hoic c6 thé duge bao phil riéng biét.

Bo phan 1am khé 4 bao gdm thiét bi lam bay hoi 41, binh ngung 42,
khay 1am kho 43, va thung 1am kho 44. B6 phén lam kho 4 1am mét khong khi di
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qua dé hoi 4m ma chira trong khong khi dugc ngung tu, va nho véy hoi 4m ma
chira trong khong khi dugc loai bo, tire 1a viée lam kho duoc thyc hién. B phéan
1am khd 4 bao gdm thiét bi tudn hoan 1am lanh ma 1am mét khong khi bang cach
tudn hoan mdi chét lanh va st dung su bién ddi pha cia moi chét lanh. Thiét bi
tudn hoan 1am lanh con bao gdm may nén va may gidn né ma khong dugce thé
hién trén hinh v&, ngoai thiét bj 1am bay hoi 41 va binh ngung 42.

Thiét bi lam bay hoi 41 va binh ngung 42 13 c4c bd trao d6i nhiét ma
sir dung céc canh, ching han, nhung khong bi gi6i han & ddy. B phén lam kho
4 dugce dat ¢ phia trude cia may quat 2 trong vé 11 va duoc dat gan ctra hit thir
hai 26. Khi may quat 2 duoc didu khién dé hit khéng khi qua ctra hut thir hai 26
dén vo quat 22 thi dong khéng khi dugc tao ra dé chay trong khe ho gifta cac
cénh cta thiét bi lam bay hoi 41 va binh ngung 42.

Thiét bj 1am bay hoi 41 1am mét khong khi di qua va lam giam do 4m
trong khong khi béng céch ngung tu trong thiét bi lam bay hoi 41, tirc 1a chl yéu
bing cac canh va cac dng. Ngoai ra, binh ngung 42 lam 4m khéng khi di qua.
Trong bd phan lam kho 4, thiét bi lam bay hoi 41 dugc dit & phia trén cta dong
khong khi dé 1am mat khong khi, va viéc 1am kho dugc thyc hién nho sy ngung
tu. Sau do, khong khi ma duge lam lanh boi thiét bi 1am bay hoi 41 duogc lam 4m
nho su trao ddi nhiét véi moi chit 1am lanh c6 nhiét d6 cao trong binh ngung 42,
@& c6 nhiét do giéng hodc gin gibng nhiét d6 khi né di vao thiét bi 1am bay hoi
41. Nhu duge mo ta néu trén, trong bo phéan lam kho 4, thiét bi 1lam bay hoi 41
duoc dat ¢ phia trén cta binh ngung 42 trong dong khi.

Ngoai ra, khay lam khoé 43 dugc dit dudi thiét bi lam bay hoi 41 va
nhan nudc ma dugc ngung tu & bé mat cua thiét bi lam bay hoi 41, tic 12 nudc
ma con dugc goi 1a nudce thoat. Ngoai ra, nude (nude thoat) ma duge nhén bai
khay lam kho 43 dugc chuyén dén thung 1am kho 44 qua bng ma khong duge
thé hién trén hinh v&. Thing lam kho 44 c6 thé duoc théo khéi hodc duge gén
vao v6 11 bang céach truot. Thung 1am kho 44 c6 thé phét hién lugng nudc thoat
tich trtr, tirc 1a muc nudc, chéng han. Trong thiét bi 1am dm/lam kho A, khi

lwong nhét dinh cta nuéc thoat duge tich trit trong thung lam kho 44, su béo
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dong duogc tao ra, va it nhit bd phan lam khé 4 ca thiét bi lam dm/lam khd A
dugc ngung lai. Khi ngudi sir dung loai bd thung lam khé 44 va x4 nudc thoat
tich trit dap lai sy bao dong, thi bd phan lam kho 4 c6 thé duoc st dung lai. Luu
y rang do két ciu nay c6 kha ning lam sach khong khi nén ngay céa khi thung
1am khd 44 dugc loai bd, vin c6 thé van hanh lién tuc may quat 21 cling nhu 13
qua trinh 1am sach khong khi.

Luu ¥ rang trong phuong 4n ndy, viéc 1am khd duge thyc hién bing
cach st dung chu trinh lanh, nhung ddy khong phai 1a sy giéi han. Co thé sir
dung bd phéan lam kho ma st dung céc nguyén liéu nhu chét khtr nuée dé hap
thu nuéc.

Bo phan 1am 4m 5 bao gdm roto 1am 4m 51, dong co truyén dong 52,
khay 1am 4m 53, bb phan lam am 54, va thing 1am 4m 55. Nhu dugc minh hoa
trén Fig.3 va cac hinh v& khéc, réto lam 4m 51 bao gébm bo phan hinh try 511
trong phan ngoai bién va phan d& 512 d& mit trong ctia bd phan hinh try 511, va
duoc d& bdi vo 11 theo cach cb thé quay duoc. B phan hinh try 511 ¢6 thé chtra
nudc bén trong, tic 1a bd phén lam 4m 54 duoc dit, ma co thé gilt nude. Bo
phén hinh try 511 va va phin d& 512 lam viéc nhu b phan gitt dé gitt bo phan
1am &m 54.

Roto 1am 4m 51 duge dit theo cach co thé quay duge, va roto 1am Am
51 duoc quay nho lyc doc truc ma duogc sinh ra tir dong co truyén dong 52 ma
dugc truyén qua co ciu truyén dong ma khong dugce thé hién trén hinh v&. Réto
1am 4m 51 va khay 1am 4m 53 duoc bb tri dé phan dudi ctia réto 1am am 51 di
qua bén trong khay lam 4m 53. Ngoai ra, bd phan hinh tru 511 cta rdto lam 4m
51 duogc tao khoang hat ma cé thé hat nude. Khi roto 1am 4m 51 quay, nd hut
nude ma dugc tich trit trong khay 1am am 53 béi khoang ht, va 1am cho nudc
chay tir phan trén dén bd phan lam 4m 54. Theo cach nay, bd phan lam 4m 54
duogc cip nude. BO phan 1am 4m 54 bao gém bo phan nhu vai dia khong dét ma
c6 vo b 15 xbp nhd, va nude duge lan ra toan bd bd phan nay nhd tac dyng mao
dan. Luu ¥ rang khay lam 4m 53 va thing 1am 4m 55 duoc nbi bdi dng, va nude

dugce cip tir thung 1am 4m 55 dé khay lam 4m 53 luu trit lugng nudce nhat dinh
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hogc nhiéu hon.

C6 thé str dung két cAu ma trong d6 réto 1am 4m 51 duoc quay, va cac
b6 phan 1am 4m 54 duogc giit theo cach doc lap. Béng cach nglmg viéc quay cua
rdto 1am 4m 51, nudce clp tir khoang hit co thé dugc ngimg lai, va do d6 bd phan
lam 4m c6 thé duoc 1am kho d& dang. N6i cach khéc, khi chuyén tir chiic ning
13m 4m sang chirc ning 1am sach khong khi hoic chirc nang lam khd, c6 thé rat
ngén khoang thoi gian ma trong d6 cc dong khi ¢ do 4m cao. Luu y ring chic
ning sau khi chuyén khong bi giéi han & chirc ning 1am sach khéng khi hodc
chtrc nang lam kho.

B6 phan 1am 4m 5 dugc dit trén mit sau clia may quat 2 trong vo 11
va dugc dit gan ctra hut thir nht 25. Néi cach khac, phén dau theo hudng truc
quay cua roto lam 4m 51 cta bd phan lam 4m 5 dugc bb tri déi mit véi cira hit
thtr nhét 25. Khi khong khi duoc hut vao vo quat 22 qua clra hat tha nhét 25 nho
didu khién may quat 2, dong khong khi dugc tao ra dé chay bén trong bo phan
hinh tru 511 cta réto lam 4m 51 theo hudng tryc. Bén trong bd phén hinh try
511, bd phén lam 4m 54 dwoc dit dé gilr nude. Néi cch khéc, khi bd phén lam
Am 54 dugc lam 4m thi n6 cung cip hoi 4m vao dong khi, tirc 13, khong khi chay
duge 1am 4m. Luu ¥ rang vi tri cia bd phan 1am 4m 5 duoc diéu chinh dé dong
khong khi ma chay trong roto 1am am 51 di qua bd phan lam dm 54 gilt nudc
trong qua trinh 1am 4m.

Trong thiét bi 1am 4m/l1am kho A, bd phén lam 4m 5 quay roto lam am
51 va hat nuéc ra nhd khoang hit, va 1am cho dong nuéc hit ra tir phan trén dén
b6 phan 13m 4m 54, nhung day khong phai 13 sy giéi han. Chéng han, c6 thé sir
dung két cdu ma trong d6 bo phan 1am 4m 54 tiép xtc véi nude ma dugc luu trit
trong khay lam 4m 53 dé nuéc lan ra béi tic dung mao dan. Luu y rang khay
lam 4m 53 va/hodc thung 1am 4m 55 c6 thé duoc tao cé chirc ning ngin ngira
nudc tich trir khong bi hong, nhu chire nédng ti€t trung, chéng han.

Tiép theo, c6 cac dng din khi dugc md ta ma trong d6 cdc dong khi
trong thiét bi lam 4m/lam khd A theo séng ché. Fig.5 so d minh hoa cac 6ng

din khi cta thiét bi 1am 4m/lam khd theo sang ché. Fig.5 minh hoa éng din
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khong khi thir nhit va dng din khong khi thir hai béi cac duong cé mili tén.

Nhu duge minh hoa trén Fig.5, thiét bi 1am 4m/lam khé A duoc tao
bng din khong khi thtr nhit R1 ¢ khéng khi sau khi di qua bd loc 1am sach
khong khi 31 chay tir ctra nap th nhit 16 dén ctra xa 15 qua bd phén lam 4m 5,
ctra hut tht nhat 25, v quat 22 va 13 thoat 24. Ong din khong khi thi nhit R1
bao gdm dudng din ma qua d6 khong khi ma dugc hit tir cira nap thi nhit 16
vao thdng bd phan lam 4m 5 va di qua né dé vao vé quat 22 tir ctra hit thir nhét
25.

Thiét bi lam 4m/1am kho A con dugc tao dng din khong khi thit hai R2
dé khong khi sau khi di qua bo loc 1am sach khong khi 31 chay tir cira nap thir
hai 17 va di vong qua may quat 2 dén cira xa 15 qua bd phan 1am kho 4, cira hut
thi hai 26, vé quat 22, va 15 thoat 24. Luu y ring 6ng dan khong khi thir hai R2
bao gdm 6ng din khi trén R21 dé khong khi ma di vao tir clra nap thi hai trén 17
di qua phan trén cta chi tiét ngan trén 181 va di xudng doc theo ndp trudc 12 aé
di qua bd phan lam kho 4 va vao vo quat 22 tir clra hut thir hai 26. Ngoai ra, éng
dan khéong khi thtr hai R2 bao gdm 6ng dén khi dudi R22 d& khong khi ma di
vao tir ctra nap th hai du6i 17 di qua phan duéi cia chi tiét ngan dudi 182 va
chay 1én doc theo nip trudc 12 dé di qua bod phéan lam kho 4 va vao vé quat 22 tir
ctra hut thir hai 26.

Trong thiét bi lam 4m/1am kho A, bat chip cac qua trinh hoat dong cta
bd phan 1am khd 4 va bd phan 1am 4m 5, dong khéng khi dugc tao ra trong éng
dan khong khi tht nhit R1 va dng dan khong khi thtr hai R2 (R21 va R22) khi
quat nhidu canh 21 dugc didu khién dé quay. Ca cira nap thir nhét 16 ma nhu cira
hut ctia éng dan khong khi thir nhat R1 va cira nap thir hai 17 clia bng dan khong
khi thir hai R2 (R21, R22) déu dugc bao phti bdi bd loc 1am sach khong khi 31,
va céc dong khi ma di qua cira nap thi nhit 16 va ctra nap thit hai 17 di qua bd
loc lam sach khong khi 31.

Ngoai ra, thiét bi 1am 4m/lam kho A c6 thé chon hoat dong bo phan
1am khé 4 va bd phan 1am 4m 5. N6i cach khéc, né chuyén gitta ba kidu qué

trinh hoat dong ma bao gdm qua4 trinh hoat dong trong d6 ca bd phan lam kho 4
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va bd phan lam 4m 5 dugc ngimg lai, qué trinh hoat dong ma trong d6 chi bo
phén lam kho 4 dugc hoat dong, va qué trinh hoat dong ma trong dé chi bo phan
lam 4m 5 dugce hoat dong. Ba kiéu qua trinh hoat dong nay dugc mo ta dudi day.

Khi ca bd phén lam khé 4 va bd phén lam 4m 5 duge ngimg lai, qua
trinh 1am sach khéng khi dugc thuc hién, trong d6 chi cac vat la dugc loai bd bdi
bd loc lam sach khong khi 31 ctia bg phan 1am sach khong khi 3. N6i cach khac,
dong khong khi ma duoc tao ra trong 6ng dan khéng khi thi nhét R1 di qua bd
phan 1am 4m 5, nhung viéc 1am 4m khong khi di qua khéng dwgc thuc hién do
bd phan 1am 4m 5 dugc ngung lai. Ngoai ra, dong khong khi ma duoc tao ra
trong 6ng din khong khi th hai R2 (R21, R22) di qua bd phén 1am kho 4,
nhung viéc 1am kho khong khi di qua khong duge thyuc hién do bd phan lam kho
4 dugc ngung lai. Theo d6, khong khi ma dugc hit tir ctra nap th nhét 16 va
clra nap thir hai 17 va dugc xa tir ctra x4 15 khong dugce 1lam kho hodc lam am,
mic du bui va chit ban trong n6 duogc thu lai.

Khi chi bd phan lam khé 4 dugc hoat dong, dong khong khi ma chay
trong 6ng dan khong khi thir nhat R1 di qua bd phén lam 4m 5 ma dang khong
hoat dong, va vi viy né khéng dugc lam dm. Ngoai ra, dong khong khi ma chay
trong dng dan khéng khi thtr hai R2 (R21, R22) di qua bo phan lam khé 4 ma
dang hoat dong, va vi vay n6 dugc lam am. Noi cach khdc, trong qua trinh lam
kho ma trong d6 bd phan lam kho 4 dugc hoat dong, bd loc 1am sach khong khi
31 thu céac vat la tr dong khong khi (khong khi), va dong khong khi ma chay
trong dng dan khong khi thir hai R2 (R21, R22) dugc 1am khé.

Khi chi bd phan 1am 4m 5 dugc hoat dong, dong khong khi ma chay
trong 6ng din khong khi thir hai R2 (R21, R22) di qua bd phan lam khd 4 ma
dang khéng hoat dong, va vi vdy né khong dugc lam kho. Ngoai ra, dong khong
khi ma chay trong 6ng dan khong khi thir nhat R1 di qua bd phan 1am 4m 5 ma
dang hoat dong, va vi vy n6 dugc 1am 4m. Néi cach khac, trong qué trinh 1am
Am ma trong d6 b phan lam 4m 5 dugc hoat déng, bd loc lam sach khong khi
31 thu céc vat la tir khong khi di qua, va dong khong khi ma chay trong 6ng dan
khong khi thir nhat R1 duoc lam am.
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Nhu duoc mo ta néu trén, qua trinh lam sach khong khi, qua trinh lam
kho, va qua trinh 1am 4m duoc thyc hién. Tiép theo, dng din khong khi thir nhat
R1 va 6ng dan khong khi thtr hai R2 dugc mé ta. Bd phén lam sach khong khi 3,
b6 phén lam kho 4, va bd phén lam 4m 5 thyc hién cdc qua trinh hoat dong khéc
nhau. Hiéu suit m3i qud trinh thay dbi tiy theo tdc d6 dong khong khi. Ching
han, trong bd phén lam sach khong khi 3, hi€u suét thu cac vat la tré nén cao
hon khi tbc d6 dong khong khi cao hon. Miit khéc, trong bd phan lam kho 4, khi
dong khong khi di qua thiét bi lam bay hoi 41, khong khi chay dugc 1am lanh dé
dugc ngung ty, va do vay khong khi dugc lam khd. Theo do, t6t hon 1a dong
khong khi duoc tiép xtc véi thiét bj 1am bay hoi 41 trong thoi gian khong khi
duoc lam lanh dén nhiét d6 ma tai d6 sy ngung tu xuét hién. Nguoc lai, thoi gian
tiép xtic qua 1au thi dong khong khi sau khi ngung tu tiép tuc tiép xac véi thiét bi
lam bay hoi 41, dan dén higu suat thap. N6i cach khéc, trong bd phén lam kho 4,
¢6 van téc dong chay hoic tbc d6 dong chay ma tai d6 hiéu suét 13m kho tré nén
cao nhit. Ngoai ra, theo c4ch twong tw, bd phan 1am a4m 5 truyén hoi am vao
dong khong khi ma di qua b phan lam 4m Am udt 54, va vi vay c6 van téc dong
chay hodc tdc do dong chay ma tai d6 hiéu suét ctia 1am Am trd nén cao nhit.

Ngoai ra, trong thiét bi 1am idm/lam khd A, bét chép qué trinh hoat
dong, dong khong khi dugce tao ra trong éng dan khong khi thi nhit R1 va éng
dan khong khi thr hai R2. Theo d6, tdc d6 dong chay ctia dong khong khi ma di
qua bo phan lam sach khong khi 3, tbc dd dong chay ctia dong khong khi ma
chay trong 6ng dan khong khi thir nhét R1, va téc d6 dong chay cia dong khong
khi ma chay trong 6ng din khong khi thit hai R2 ¢6 mdi lién hé nhu sau:

(tbc @6 dong chay ciia dong khong khi ma di qua by phan lam sach
khong khi 3) = (tbc d6 dong chay ctia dong khi ma chdy trong 6ng dan khong
khi thér nhat R1) + (tbc d6 dong chiy ctia dong khi ma chay trong 6ng dan
khong khi thir hai R2).

Khi thyc hién qué trinh lam Am, quat nhidu canh 21 duoc diéu khién dé

c6 toc d6 dong khong khi ma tai d6 hiéu suat ciia 1am am trong ong dan khong
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khi thir nhat R1 béi bd phan 1am 4m 5 trd nén cao nhét. Trong trudng hop nay,
do dong khéng khi ciing duoc tao ra trong dng dan khéng khi thir hai R2 (R21,
R22) nén téc do dong chay ctia dong khong khi ma chay trong bd phan lam sach
khong khi 3 trd nén cao hon so vdi tbc d6 dong chay cua dong khong khi ma
chay trong 6ng din khong khi thir nhit R1 tiy theo cong thirc néu trén. Néi cach
khac, dong khong khi dugc nap vao bd phan lam 4m 5 & téc d6 dong chay ma tai
d6 hidu suét ctia 1am 4m trd nén cao nhit trong qua trinh 1am 4m, va dong khong
khi ¢6 thé dugc nap vao bd phan 1am sach khong khi 3 & tbc d6 dong chay cao
hon so véi téc d6 dong chay ma tai d6 hidu suét trd nén cao nhét trong qua trinh
lam 4m. Ngoai ra, theo cach tuong tu, dong khdng khi dugc nap vao by phén
lam kho 4 & tbc d6 dong chay ma tai d6 hidu sudt ctia 1am khé trd nén cao nhét
trong qué trinh lam kho, va dong khong khi co thé duoc nap vao bd phan lam
sach khong khi 3 & téc d6 dong chay cao hon so véi tbc d6 dong chay ma tai d6
hiéu suét tré nén cao nhit trong qua trinh 1am kho.

Theo cach nay, hiéu suét ctia lam kho trd nén cao nhét trong qué trinh
1am khé, hodc hiéu sut cta 1am 4m tré nén cao nhét trong qué trinh lam am,
trong khi hiéu suét thu cac vat la bai bd phan 1am sach khong khi 3 ¢6 thé duoc
ting cudng. Ngoai ra, trong thiét bi lam dm/lam kho A, khong khi ma dugc hut
qua ctra nap thir nhit 16 va ctra nap thir hai 17 chdy trong 6ng dan khong khi thi
nhit R1 va dng din khong khi th hai R2 (R21, R22), va duge x4 tir cira xa 15.
Theo d6, khi thiét bi 1am 4m/1am khé A thuc hién qué trinh 1dm khoé hodc qué
trinh 1am 4m, thi tbc d6 dong chay ciia dong khong khi ma dugc xa ra ngoai cao
hon so véi tdc d khi khi thiét bi lam khé hodc 1am 4m théng thudng dugce st
dung mét minh. Theo d6, dong khong khi sau khi 1am khé hodc lam Am c6 thé
duoc lan ra xa hon.

Luu ¥ rang, khi dong khong khi chdy trong 5ng din khong khi thi nhét
R1 & tbc dd dong chay ma tai d6 hiéu suat lam am d6i v6i dong khong khi béi
bd phén lam 4m 5 tr& nén cao nhét, co thé tao két cau may quat 2, by phén lam
khé 4, bd phan 1am 4m 5, éng dén khong khi thir nhat R1, va éng din khong khi
thir hai R2 (R21, R22) @& dong khong khi chay trong bng dan khong khi thit hai
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R2 (R21, R22) & tc d dong chay ma tai d6 hidu sudt ciia 1am khé dbi véi dong
khong khi bdi b phén lam kho 4 trd nén cao nhét. Béi vay, khi quat nhiéu cénh
21 clia may quat 2 quay & vén tdc khéng ddi cac hidu suét 1am kho va 1am dm c6
th8 14 cao nhét, va hiéu suét cua viéc 1am sach khéng khi c6 thé dugc ting cudng.
Ngoai ra, khi qua trinh lam sach khong khi dugc thuc hién, quat nhiéu canh 22
6 thé dugc quay ¢ van tdc cao hon vi viéc 1am kho va lam Am khong dugc thuc
hién.

Trong phuong 4n ndy, trong thiét bi 1lam am/lam khé A, bd phan lam
4m 5 duogc dat trong dng dan khong khi thir nhét R1, tic 13 vé phia cira hut thtr
nhit 25 clia may quat 2, trong khi b phan 1am khé 4 dugc dit trong 6ng dén
khong khi thir hai R2, tic 13 v& phia ctra hut thir hai 26 clia mdy quat 2, nhung
két cAu nay khong phai 13 su gidi han. B phan 1am kho 4 c¢6 thé dugc bb tri tch
riéng khoi ctra hit thir hai 26, hodc bd phan 1am 4m 5 c6 thé dugc bd tri tach
riéng khoi ctra hut thir nhit 25. Ngoai ra, bd phén 1am khé 4 c6 thé dugc dit
trong 6ng dan khong khi thtr nhét R1, trong khi bd phén 1am am 5 c6 thé duoc
d3t trong dng dn khong khi thir hai R2.

Trong phuong 4n ndy, ng din khong khi thtr hai R2 cia thiét bj 1am
4m/lam kho A bao gdm 6ng din khi trén R21 va dng din khi dusi R22 ma di
vong qua vo quat 22 ctia mdy quat 2, nhung két cAu nay khong phai 1a su gidi
han. Chéng han, chi mot trong s cac éng dan khi trén R21 va éng dan khi dudi
R22 ¢6 thé duge bd tri. Khi éng dan khi trén R21 va 6ng dan khi dudi R22 dugce
bb tri giéng 6ng din khong khi thir hai R2 clia thiét bi 1am 4m/l1am kho A theo
phuong an nay, dong khong khi co thé chay trong khoang rong cta thiét bi lam
bay hoi 41 ma khong c6 do dbc, va vi vay hidu sut ciia lam kho c6 thé dugc
tdng cuong.

Ngoai ra, mic du dong chay thi hai R2 di vong qua may quat 2 theo
hudng 18n trén va xudng dudi, c6 thé di vong qua may quat 2 theo hudng bén
trai va bén phai, ttc 14 theo huéng ndm ngang. Ngodi ra, c6 thé di vong qua may
quat 2 ca theo huéng 18n trén va xudng dudi va theo huéng bén trai va bén phai.

C6 thé sir dung rong rai dng dan khi di vong qua méy quat 2 ma dugc dit trong
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6ng dan khong khi thir hai R2 va c6 thé cAp dong khong khi & tbc d6 dong chay
ma tai d6 bd phéan lam kho 4 hodc bd phén lam 4m 5 c6 thé hoat dong hi€u qua.
Phuong an hai

Vi du khéc vé thiét bi 1am 4m/lam kho theo sang ché dugc md ta véi
su tham chiéu cac hinh v&. Fig.6 13 hinh v& mit cét ngang clia vi du khic vé thiét
bi 1am 4m/1am khé theo sang ché. Thiét bi 1am 4m/l1am kho B ma duoc minh hoa
trén Fig.6 c6 két cAu gidng thiét bi 1am 4m/lam khod A ngoai trir cira xa 15b va
may quat 2b. Theo do, vé co ban bd phén giéng hét nhau dugc biéu thi bsi cling
mdt sb chi dan, va phin mo ta chi tiét ciia bo phan gidng hét nhau dugc bo qua.

Nhu dugc minh hoa trén Fig.6, ctra x& 15b dugc tao bd phén ngén 150.
Ctra xa 15b duge ngin bdi bd phén ngin 150 thanh phan xa thir nhat 151 bao
gdm phén dng din khéng khi thir nhit R1, va phén x4 thi hai 152 bao gdm phan
bng dan khong khi thi hai R2.

Ngoai ra, phan bd phan ngin 27 dugc dit bén trong vé quat 22b cla
mdy quat 2b. Phan bd phén ngin 27 duoc dit dé dé tao bé mit tuong Ung véi
ranh gi6i gitra phia 6ng dan khéng khi thir nhét R1 va phia éng dan khong khi
thir hai R2 cua quat nhiéu canh 21. Luu y rang phan bd phén ngin 27 khéng tiép
xuc v6i quat nhidu canh 21 dé khong ngét didu khién ctia quat nhiéu canh 21.

Nhu duge md ta néu trén, bd phan ngén 150 dugce dit trong ctra x4 15b
trong khi phin bd phan ngin 27 dugc dit trong vo quat 22b, va do d6 dong
khéng khi ma chay trong dng din khong khi thir nhét R1 khong bj 14n vao dong
khong khi ma chay trong éng din khong khi thtr hai R2 (R21, R22) bén trong
thiét bi 1am 4m/lam khd A. Ngoai ra, bing cach diéu chinh thich hop céc vi tri
ctia bd phan ngin 150 va phan b phén ngin 27, tbc d6 dong chay cta cac dong
khi ma chay trong éng dan khong khi thir nhit R1 va trong 6ng din khong khi
thtt hai R2 ¢6 th8 duoc didu chinh chinh x4c dé t6i vu hoéa cho viéc 1am Am va
lam kho.

Phuong an thir ba
Vi du khac v& thiét bi 1am 4m/lam khé theo sang ché duge mo ta véi

su tham chiéu c4c hinh v&. Fig.7 13 hinh v& mit cit ngang ctia vi du khac vé thiét
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bi 1am Am/1am khd theo sang ché & trang thai ma van diu tiét thir nhét duge mé,
va Fig.8 hinh v& mit cit ngang ciia thiét bi lam dm/lam kho ma dugc minh hoa
trén Fig.7 & trang thai ma van didu tiét the nhat duoc déng. Ngoai ra, Fig.9 so
dd minh hoa cac dong khi khi van didu tiét thir nhit duge mo, va Fig.10 so dd
minh hoa céc dong khi khi van diéu tiét thi nhat dugc déng.

Thiét bj lam 4m/lam khd C ma duoc minh hoa trén c4c hinh vé Fig. 7
va 8 bao gém bd phéan lam 4m 5c ma khac voi bo phan lam 4m 5 cua thiét bj 1am
4m/lam kho A, va bao gdm van didu it thi nhit 61 va van diéu tiét thi hai 62
dé didu chinh hudng dong khong khi hoic tdc d6 dong chay. Trong vi du ma
dugc minh hoa trén céc hinh v& Fig. 7 va 8, hinh dang ctia budng 1 ma chira vo
11, nép truoc 12, nép sau 13, va tuong ty khac vdi hinh dang cta thiét bi lam
4m/lam khé A cho tién loi nhung chiing v& co ban cé cling két cAu. Trong phén
mo ta sau day cua thiét bi 1am 4m/lam khé C, vé co ban cédc bd phan giéng nhau
nhu thiét bi 1am dm/lam khd A dugc biéu thi béi cling s6 chi dén, va viéc md ta
chi tiét cua cung mdt bg phén dugce bod qua.

Nhu duge minh hoa trén cac hinh vé& Fig. 7 va 8, méy quat 2 dugc dat
d8 truc quay ctia quat nhiéu canh 21 tr& thanh nim ngang, nhung né vé co ban
¢6 ciing két cAu nhu quat nhidu canh 21 ctia thiét bj lam 4m/lam kho A. Néi cach
khac, ctra hat thir nhat 25 dwoc dit vé phia sau, trong khi clra hat thr hai 26
duoc dit phia trude. Ngoai ra, trong thiét bi 1am dm/lam khé C, bd phan lam kho
4 dugc dit sat cira hit thir nhat 25.

Nhu dugc minh hoa trén cac hinh vé Fig. 7 va 8, chi tiét ngén 18 duoc
dat dudi bo phan lam kho 4. Trong thiét bi lam 4m/lam kho C, phén nam trén so
v6i chi tiét ngan 18 trong ctra 111 nhin tir mit sau 1a ctra nap thr nhét 16, trong
khi phan thap hon so véi chi tiét ngan 18 13 ctra nap tht hai 17. Ngoai ra, bd
phén lam kho 4 dugc dét dé khong khi ma dugce hut tir ctra nap thu nhét 16 vao
thiét bi lam bay hoi 41 ctia b phan 1am khb 4.

Bo phan 1am 4m 5S¢ bao gbm bd phéan lam 4m 56, khay lam 4m 57, va
khoang 58. B6 phéan 1am 4m 56 ¢6 thé hut hoi 4m nho tic dung mao din va duge

chira trong khay 1am 4m 57. Khay 1am 4m 57 c6 thé luu trit nude. Khay lam 4m
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57 dugc clp nude tir thing lam 4m ma khéng dugc thé hién trén hinh v&. Bo
phén 1am 4m 56 duoc chira trong khay 1am 4m 57 dé phan dudi cua né duoc dit
trong nudc.

Ngoai ra, bd phén 1am 4m 56 va khay lam 4m 57 duoc chira trong
khoang 58, ma dugc 1dp vao vo 11. Khoang 58 13 bo phan hinh try duge lam
béng kim loai kin khi, nhu 13 b phén dung cho viéc chita bd phén lam Am 56 va
khay 13m 4m 57, va con déng vai trd nhu bd phén giit dé gitr bd phan 1am 4m 56
khong bi udn cong hoic lun xudng. Theo cach nay, by phan lam 4m 5S¢ c6 don
gian hon so véi b phan lam 4m 5 ma dugc sir dung trong thiét bi lam 4m/1am
khé A va c6 thé duoc thu gon. Khoang 58 duoc dit dudi vé quat 22 ¢ khong
gian & gifia.

Nhu duge minh hoa trén cac hinh v&€ Fig. 7 va 8, gilta mat trén cua
khoang 58 va mit dudi cua vo quat 22, ¢6 dugc tao khong gian ma qua do dong
khong khi c6 thé di qua. Thiét bj 1am 4m/lam kho C c6 van diéu tiét thir nhat 61
ma dugc dat & trong khong gian nay. Van didu tiét thi nhét 61 c6 mit cong 611,
va phan d& xoay 612. Mit cong 611 12 bd phan dang hinh tru va c6 bé rong theo
hudng bé siu ciia mit phing gidy. Van didu tiét thir nh4t 61 dugc xoay bdi phin
d& xoay 612, va né xoay quanh truc tdm ctiia mét cong 611 dé 6ng dan khi dugc
mé va déng. Luu y ring van diéu tiét thir nhat 61 xoay tu dong tiy theo hoat
dong cta thiét bi 1am 4m/lam khé C va va duge didu khién béi dong co tir ngudn
ma khong duoc thé hién trén hinh v&.

Chi tiét nhan 63 duoc dit & phia mit trong cta ndp trude 12. Chi tiét
nhan 63 14 chi tiét him dé ngan ngira van diéu tiét khéi tiép tuc xoay. Nhu dugce
minh hoa trén Fig.7, khi van diéu tiét thir nhit 61 xoay hau nhu theo chiéu kim
ddng hd trén Fig.7, phan diu ctia mit cong 611 tiép giap véi chi tiét nhan 63 dé
viéc xoay dugc ngung lai. Ngoai ra, nhu dugc minh hoa trén Fig.9, & trang thai
ma phin dAu cua van didu tiét thi nhét 61 tiép giap vai chi tiét nhan 63, dong
khong khi di qua khéng gian gitta vo quat 22 va khoang 58 va vao bén trong cua
vé quat 22 qua ctra hut th hai 26. Trong truong hop nay, van didu tiét tha nhat
61 & trang thai mé. Luu ¥ ring trong truong hop ndy, dong khong khi khong

-20-



28794

chay trong 6ng dan khong khi thir hai R2.

Nhu dugc minh hoa trén Fig.8, khi van didu tiét thir nhit 61 xoay gan
nhu theo chidu kim ddng hd trén Fig.8, phan d4u con lai clia mit cong 611 d6i
dién voi phin ddu ma tiép gidp véi chi tiét nhan 63, tiép gidp véi vo quat 22.
Nhu dugc minh hoa trén Fig.10, khi phan dau ciia van didu tiét thir nhét 61 tiép
giap véi v quat 22, mat cong 611 khoa khong gian gifta vé quat 22 va khoang
58, va do d6 dong khong khi di qua bo phén lam 4m 5c. Trong trudng hop ndy,
van diéu tiét thir nhat 61 & trang thai déng. Trong trudng hop ndy, dong khong
khi chay trong dng din khong khi thit hai R2.

Nhu dugc minh hoa trén Figs. 7 va 8, c¢6 dugc tao khe hé giita chi tiét
ngédn 18 va vo quat 22. Khe hd nay dugc tao ra d& mot phan cta dong khong khi
ma di vao clra hut thtr nhit 25 sau khi di qua bd phan lam khé 4 ¢6 thé di qua vo
quat 22 va khoang 58. Ngoai ra, thiét bi 1am 4m/l1am khé C bao gdm van diéu
tiét ther hai 62 ma dugc tao ra dé chi tiét ngan 18 theo cach c6 thé quay duogc va
14 chi tiét tAm phing d& m& va déng khe nay. Khi van diéu tiét thir hai 62 & trang
thai dong, dong khong khi ma vao ctra hat thur nhét 25 sau khi di qua bd phan
1am kho 4 khong chay dén vo quat 22 va khoang 58 qua khe nay. Mt khac, khi
van diéu tiét tht hai 62 & trang thai mo, dong khdng khi va vao ctra hat thir nhét
25 sau khi di qua bd phén lam kho 4 chay dén vo quat 22 va khoang 58 qua khe.
Luu y rang van diéu tiét thir hai 62 dugec mé va dong tu dong tuy theo hoat dong
cta thiét bi 1am 4m/lam kho C, va dugc diéu khién boi dong co tir ngudn ma
khong dugc thé hién trén hinh v&. Ngoai ra, van didu tiét th nhét 61 va van diéu
tiét thir hai 62 6 thé chia sé cting mot ngudn.

Thiét bi 1am 4m/lam kho C c6 cing céc loai cac qua trinh hoat dong
nhu thiét bi 1am 4m/1am kho A, cu thé 1 qua trinh 13m sach khong khi, qué trinh
lam kho, va qué trinh 1am 4m. Dau tién, qua trinh lam kho dugc md ta. Khi qua
trinh 1am khé duoc thuc hién, nhu dugc minh hoa trén Fig.9, van didu tiét tho
nhét 61 duwoc mé, trong khi van diéu tiét thar hai 62 dugc déng. O trang théi ndy,
khi quat nhiéu canh 21 dugc diéu khién, khong khi duoc hiit vao vé quat 22 qua
ctra hit thir nhit 25 va ctra hut tha hai 26 d& cac dong khi dugc tao ra. Trong
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thiét bj 1am 4m/lam kho C, khong khi duge hit vao qua mdi cira nap thir nhét 16
va ctra nap thit hai 17. Khong khi ma dugc hit qua ctra nap thir nhit 16 chay
trong dng dén khong khi thir nhét R1 dén ctra xa 15 qua bd phan 1am kho 4, clra
hut the nhit 25, vo quat 22, va 16 thoét 24.

Mit khéc, khdng khi ma dugc hut qua ctra nap thtr hai 17 chay trong
dng dan khi thir ba R3 dén cira xa 15 qua khong gian giita vo quat 22 va khoang
58, ctra hut thr hai 26, vé quat 22, va 16 thoat 24. Dong khong khi ma chay
trong 6ng dén khi thir ba R3 dugc x4 ra phia bén ngoai tir ctra xa 15 ma khong di
qua b phén lam am 5c.

Tiép theo, qué trinh lam 4m dugc md ta. Nhu dugc minh hoa trén
Fig.10, khi qud trinh lam Am duoc thuc hién, van diéu tiét thir nhat 61 duogc
déng trong khi van didu tiét thir hai dwgc mé. Khi van diéu tiét thir nhat 61 duogc
dong, khong gian gitta v quat 22 va khoang 58 nhu mdt phan cta 6ng dan khi
thr ba R3 duge khéa béi van diéu tiét thi nhét 61. Theo d6, khong khi ma dugce
hat qua ctra nap thr hai 17 chéy trong 6ng dan khong khi thir hai R2 dén cira x4
15 qua bd phan lam 4m 5c, ctra hat thr hai 26, vo quat 22, va 16 thoat 24. Ngoai
ra, vi van didu tiét thir hai 62 dugc mé, mot phan ctia khong khi sau khi di qua
clra nap tht nhét 16 chay trong 6ng dan khi nhanh phu R4 ma phén nhénh tir
dng dan khong khi thi nht R1 dén 6ng din khong khi thir hai R2 d& nhap vao
bng dan khong khi thir hai R2.

No6i cach khac, khi qué trinh lam 4m duoc thuc hién, khong khi ma
dugc hit qua ctra nap thit hai 17 va khong khi ma dugc hit vao tir cira nap thir
nhét 16 va di qua ng din khi nhanh phu R4 chay trong bng dan khong khi thir
hai R2, dugc 1am 4m, va duogc x4 ra bén ngoai tir cira xa 15. Khi qud trinh 1am
4m duogc thyc hién, vi bd phan lam khd 4 duoc ngung lai nén khéng khi ma da
di qua dng dén khi nhanh phu R4 va da nhap vao 6ng dan khong khi thir hai R2
duoc lam khé. Theo dd, né cé cung hodc vé co ban c6 cling do 4m nhu khong
khi ma dwoc hit tir ctra nap tht hai 17, va do d6 téc do dong chay clia khong khi
ma lam 4m trong khi ngin chin su thay di cuia d6 4m c6 thé duogc tang lén.

Ngoai ra, khi qu4 trinh 1am sach khdng khi dugc thyc hién, vi viéc lam
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khé va 1am 4m khéng dugc thuc hién, theo cling cach nhu trong qué trinh lam
khd, van didu tiét tht nhét 61 duge mé trong khi van diéu tiét thir hai 62 dugce
déng dé dng dan khong khi thir nhét va dng dén khi thir ba duogc tao ra.

Trong thiét bi 1am 4m/lam kho C, khi qua trinh lam sach khong khi
hodc qua trinh 1am kho dugc thuc hién, van didu tiét tht nhit 61 duoc md trong
khi van didu tiét tht hai 62 duoc déng dé dong khong khi khong di qua dng dan
khong khi thir hai R2. Theo cach nay, co thé ngan chin mot phén cia dong
khong khi khong bi 1am 4m khi qu4 trinh 1am sach khong khi hodc qu4 trinh 1am
khé duge thuc hién. Chang han, khi chuyén sang qua trinh 1am sach khong khi
sau khi d6 4m trong phong duoc ting di nhd qua trinh lam 4m, khong khi khong
bi 4m, tirc 1a khong khi dugc 1am khd c6 thé dugc xa ra ngay sau khi chuyén.
Ma khong can chd bd phan 1am 4m 56 dugc lam khd, khong khi dwgc lam kho
6 thé duoc xa ra.

Ngoai ra, khi qud trinh 1am sach khéng khi hodc qué trinh 1am khd
duoc thuc hién, vi dong khéng khi khong di qua bd phén lam 4m 5c, khong can
lam kho6 bd phén lam khé 56 mdi khi qué trinh hoat dong dugc chuyén. Theo
cach nay, ngay sau khi chuyén tlr qué trinh 1am sach khéng khi hodc qué trinh
lam kho sang qua trinh lam 4m, khong khi dugc 1am 4m c6 thé dugc xa ra ma
khéng can cho bd phéan 1am kho 56 1am 4m nho nudc.

Nhu d3 duge hiéu tir trén day, thiét bi lam 4m/lam kho C c6 tinh nhay
cao khi chuyén tir qua trinh lam sach khong khi hodc qua trinh 1am khé sang qua
trinh lam 4m, hodc tir qué trinh 1dm 4m sang qué trinh 1am sach khong khi hogc
qué trinh 1am kho.

Thiét bi 1am 4m/lam khoé C mé& van didu tiét thir hai 62 khi qua trinh
lam 4m duoc thyc hién, va do d6 khong khi dugc di vong qua 6ng dan khi nhanh
phu R4 tir éng din khong khi thi nhit R1 dén 6ng din khong khi thir hai R2.
Diéu ndy c6 nghia 1a mot phén cta ctra nap thir nhét 16 dugc st dung lam ctra
nap thtr hai 17 tly theo qua trinh hoat dong. Theo cach nay, ngay ca khi cira 111
bé, dong khong khi ma c6 hi¢u suét thuc hién viéc lam khé ho#c 1am 4m cao co

thé chay trong bd phan 1am khd hogc bd phén lam 4m. N6i céach khic, thiét b
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1am 4m/1am khé c6 thé duge thu gon ma khong 1am gidm hiéu suét cua viéc lam
kho hodc 1am 4m.

Luu ¥ ring néu ctra nap thr hai 17 ¢6 du kich thudce dé tao ra dong
khéng khi & téc d6 dong chay ma c6 thé 1am ting hidu sudt ctia 1am am, c6 thé
thuc hién qué trinh 1am 4m & trang thai ma van didu tiét thi hai 62 duogc déng.
Ngoai ra, néu cira nap th hai 17 c6 du kich thuéc dé tao ra dong khong khi &
tdc do dong chay ma cé thé lam ting hiéu suét cta 1am 4m boi bd phan 1am dm
5¢ ma khong c6 khong khi tir dng dén khi nhanh phu R4, thi van diéu tiét thir hai
62 c6 thé dugc loai b.

Ngoai ra, van didu tiét thi nhat 61 va van didu tiét thir hai 62 c6 thé c6
mirc d6 md ¢ kha ning didu chinh dugc. Theo cach nay, khong khi co thé phan
phdi dén bng din khong khi thr hai R2 va éng dan khi thit ba R3 trong qua trinh
1am 4m. Theo céch nay, lugng khong khi 4m, tirc 14 lugng hoi 4m duoc dua vao
khong khi c6 thé duge higu chinh dé viéc hiéu chinh d6 4m c6 thé dugc thuc
hién. _

Trong phuong 4n ndy, van didu tiét thir nhit 61 ¢6 két cAu ma bao gdbm
mit cong 611 gidng phan hinh try va phin d& xoay 612, nhung két chu nay
khong phai 1a sy gidi han. Chéng han, van didu tiét c6 thé c6 tAm phang ma
duoc xoay dé dong va mé, dé téc do dong chiy duoc diu chinh. C6 thé sir dung
rong rdi van diéu tiét ma co thé duogc didu chinh tdc d6 dong chay ctia dong
khong khi ma chay trong bd phan lam am Sc.

Mic du cac phuong 4n theo sang ché dugc mo ta néu trén nhung séng
ché khong bi gi6i han & cac phuong 4n nay. Ngoai ra, cac phuong 4n theo sang
ché c6 thé duoc cai bién theo cc cach khac nhau mién 13 sy cai bién nay khong
tréch khoi tinh than cta sang ché.

Thiét bi 1am 4m/lam khé theo sang ché dugc mé ta néu trén bao gdm
budng ma chira cira nap thi nhét, ctra nap thtr hai, va cira x4; dng dan khong khi
thir nhat tir ctra nap thir nhit dén cira xa; 6ng dan khong khi thtr hai tir ctra nap
thi hai dén cira xa; bd phén lam 4m ma duogc diat & mot trong s6 cac 6ng din

khong khi thir nhét va dng din khéng khi thr hai; by phan 1am kho ma duge dit
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trong 6ng dén con lai trong s6 cac 6ng din khong khi thir nhét va dng din khong
khi thir hai; va may quat ma dugc dit trong 6ng din khong khi thir nhét va trong
6ng din khong khi thir hai dé tao ra cac dong khi trong éng dan khong khi thir
nhét va trong 6ng dan khoéng khi thir hai.

Thiét bj 1am 4m/lam khd dugc md ti néu trén c6 thé c6 két chu ma
trong d6 may quat bao gdbm quat nhiéu canh va vé quat, vé quat bao gdm cira
hat thtr nhat dé hut dong khong khi ma chay trong dng dan khong khi thi nhat
vao vO quat, va ctra hat thir hai ma dugce dat vé phia d6i dién cta cira hit thir
nhit so v6i quat nhidu canh d& hit dong khong khi ma chay trong éng dan
khong khi thr hai vao vo quat, va dng dan khong khi thtr hai dugc tao ra dé di
vong qua vé quat.

G thiét bi 1am 4m/lam khé dugc md ta néu trén, by phan 1am khé c6
thé duoc dit sat véi mot trong s6 cac clra hit thi nhat va ctra hut tht hai.

O thiét bi lam 4m/1am khé dugc mé ta néu trén, bd phan lam 4m co thé
duogc dat sat véi mot trong sb cac ctra hit tht nhit va ctra hit tht hai.

Thiét bj 1am Am/lam khé dugc mo ta néu trén co thé cé két chu ma
trong d6 bd phan lam khé dugc dét trong dng dan khong khi thtr nhét trong khi
b phén 1am 4m dugc dit trong éng din khong khi thir hai, va thiét bi ndy bao
gb6m 6ng dan khi thir ba tir cira nap thi hai dén cira hat thir hai ma di vong qua
bo phan lam 4m, va van diéu tiét thir nhit d&é diu chinh tbc do dong chay clia
dong khong khi ma chay trong dng dan khong khi tht hai hodc éng din khi th
ba.

Thiét bi lam 4m/l1am khé duoc mé ta néu trén c6 thé con bao gébm éng
din khi nhénh phu dé cp dong khong khi tir dng dan khong khi thi nhét dén
6ng dan khong khi thir hai; va van diéu tiét thu hai ma duogc dit vé phia trén cua
van diéu tiét thtr nhat d& mo va dong dng dan khi nhanh phy, ma trong d6 van
didu tiét tht hai c6 thé mé dé dong khong khi chay trong dng dan khi nhénh phy
& trang thai ma van diéu tiét thir nhit tao ra dong khong khi trong bng din khéng
khi thi hai.

Thiét bi lam 4m/1am khé duoc mé ta néu trén ¢ thé gdm chi tiét ngin
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ma duge dit trong budng dé tich éng din khong khi thir nhét khéi éng din
khong khi thir hai.

Thiét bi lam 4m/Iam khé duge mo ta néu trén cb thé gdm véch ngin
trong v6 quat dé tach phia cira hut thir nhat khéi phia cira hit tht hai.

Thiét bj lam 4m/lam khdé dwoc mo ta néu trén cé thé c6 két cdu ma
trong d6 clra nap thir nhét va clra nap thir hai dugc dit trén cing mot bé mit cla
buéng, va bd loc lam sach khong khi bao phu ctra nap thi nhét va ctra nap thr
hai.

Danh muc cac s chi dan
Thiét bi lam 4m/lam kho
1 budng
11 vo
12 nép trude
13 nép sau
14 ctra thong hoi
15 ctra xa
16 ctra nap thir nhit
17 ctra nap thr hai
18 chi tiét ngan
181 chi tiét ngan trén
182 chi tiét ngan dudi
2 may quat
21 quat nhiéu canh (quat hai cénh)
22 vé quat
23 méto quat
24 16 thodt
25 cira hiit thit nhat
26 ctra hat thir hai
3 bd phén lam sach khong khi
31 bd loc lam sach khong khi
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32 luéi

4 b6 phan 1am kho

41 thiét bi 1am bay hoi
42 binh ngung

43 khay lam kho

44 thung lam kho

5 b6 phan lam 4m

51 roto 1am 4m

52 dong co truyén dong
53 khay 1am 4m

54 bd phan lam 4m

55 thing 1am 4m
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YEU CAUBAO HQ

1. Thiét bj 1am 4m/l1am khé bao gdm:

budng ma chtra cira nap thir nhét, ctra nap thtt hai, va cira xa;

6ng din khéng khi thir nhét tir cira nap tht nhat dén cira xa;

6ng din khong khi thir hai tir ctra nap thi hai dén cira xa;

bd phan lam Am ma duoc dat & mot trong sd cac 6ng din khong khi thi
nhét va dng din khong khi thir hai;

bd phén lam kho ma dugc dit trong éng dan con lai trong s6 cac dng dan
khong khi thir nhat va dng din khong khi thit hai; va

may quat ma dugc b trf trong 6ng dan khong khi thi nhéit va trong ng
dan khong khi thir hai dé tao ra cac dong khi trong 6ng dan khong khi thir nhét
va trong 6ng dan khong khi thit hai, trong d6:

méy quat bao gdm quat nhiéu canh va vo quat,

v6 quat bao gdm ctra hat thir nhét dé hut dong khong khi ma chay trong
6ng dan khong khi thir nhat vao vé quat, va cira hit thir hai ma dugc dat vé phia
d6i dién ctia cira hit thr nhat so v6i quat nhidu canh d& hut dong khong khi ma
chay trong 6ng dan khong khi thir hai vao vé quat, va

dng dan khong khi thir hai dugc tao ra dé di vong qua vo quat.
2.Thiét bi lam 4m/lam khé theo diém 1, trong d6 ;

bd phéan lam khé dugc dat trong 6ng dan khong khi thr nhat trong khi bd
phan l[am am duoc dat trong 6ng dan khong khi thit hai, va

thiét bi nay bao gdm dng dan khi thir ba tir ctra nap thir hai dén ctra hat
thi hai ma di vong qua bd phan 1am 4m, va van diéu tiét thi nhét ¢& didu chinh
tbc d6 dong chay cua dong khong khi ma chay trong éng dan khong khi thit hai
hoic éng dan khi thit ba.
3. Thiét bi lam 4m/l1am kho theo diém 2, thiét bi nay con bao gom:

6ng dan khi nhanh phu dé cdp dong khong khi tir 6ng dan khong khi thir
nhét dén 6ng din khong khi thir hai; va

van diéu tiet tht hai ma dugc dit vé phia trén cia van diéu tie€t thr nhat
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dé m& va déng dng din khi nhanh phuy, trong do:

van diéu tiét tho hai md dé dong khong khi chay trong 6ng din khi
nhanh phuy & trang thai ma van diéu tiét thir nhét tao ra dong khong khi trong dng
dan khong khi thit hai.
4. Thiét bi 1am 4m/lam khé theo diém bt k¥ trong sb cac diém tir 1 dén 3, trong
d6 ctra nap thtr nhét va cira nap thir hai dugc dit trén cling mot bé mit ctia budng,

va bd loc lam sach khdong khi bao pht cira nap thur nhét va cta nap th hai.
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