CHUONG IV:XU LY NHIET AM KHONG
KHI

4.1 CAC QUA TRINH XU LY NHIET AM KHONG KHi

4.1.1 Khai niém vé xir 1y nhiét 4m khong khi

Ban chit ctia qua trinh diéu hoa khong khi la tao ra va duy tri cac thong s6 vi khi hau
cua khong khi trong phong bang cach théi vao  phong khong khi sach dé qua xtr ly. Qua trinh
xu ly khong khi cua he thong bao gdm xir ly tat ca cac mit, cu thé nhu sau:

- Xt ly vé nhiét do: Lam lanh hodc gia nhiét;

- Xt ly do 4m: Lam 4m hodc lam kho;

- Khtr bui trong khong khi;

- Khtr céc chat doc hai;

- Khir khi CO; va b6 sung Oy;

- Pam bao tdc do luu dong khong khi trong phong ¢ mirc cho phép;

- Pam bao d¢ on trong phong dudi d6 6n cho phép.

Trong cac nhan tb trén, hai yéu t& diu 1a nhiét va am rat quan trong, nd c6 anh hudng
nhiéu dén trang thai ctia khong khi , nén trong chuong ndy chi tip trung nghién ctru 2 nhén to
d6. Cac nhan t6 con lai s& dugc nghién ciru & cac chuong sau nay, trong phan thong gio, loc
bui va tiéu am.

4.1.2 Céc qua trinh xir 1y nhiét am trén @6 thi I-d

Bay gid ta xét xem trén d6 thi I-d co thé c¢6 cac qua trinh xtr 1y khong khi nhu thé nao,
dac diém va tén goi cua cac qua trinh do.

Hinh 4.1 Céc qud trinh xir Iy nhiét am trén do thi I-d
Trén d0 thi I-d diém A 14 trang thai khong khi ban dau trudce khi chua xtr Iy. Cac diém
1,2,3,4,5,6,7,8,9 1a trang thai cudi qua trinh xir Iy khong khi. Bay gid ta hiy xét dic
dlem tén goi va céc thiét bi, phuong phap c6 kha ning xir Iy khong khi theo qua trinh d6.

60



- Xét qud trinh Al : Pay 1a qua trinh ma dung am giam, nhiét do giam va entanpi ctia
khong khi cling gidm, tirc: Ad=d; - da <0, A <0 va At<0.

C6 thé goi qua trinh nay 13 qud trinh lam lanh, lam khé. Dé xt Iy khong khi theo qua
trinh Al ¢ thé sir dung thiét bi trao doi nhiét kiéu bé mat hodc & thiét bi budng phun co
nhiét 46 bé mat va nudc phun thép hon nhiét d0 dong suong t; cua trang thai A. Khi khong
khi tiép xuc véi dan lanh hodc cac giot nudc lanh, noé s€ nha nhiét, ddng thoi cac giot hoi 4m
trong khong khi ngung két lai trén bé mat thiét bi trao doi nhiét hodc trén bé mit giot nudc.
Két qua luong 4m trong khong khi giam hay noi cach khac dung am giam.

- Xét qud trinh A2 : Qué trinh A2 c6 dung 4m khong d6i, nhiét do va entanpi giam, Ad
=da-dy =0, AL <0 va At <0, hé sd goc tia qua trinh & = - c0. N6 duogc goi 1a qud trinh lam
lanh dang dung dm. Qua trinh ndy co6 thé thuc hién & dan trao d6i nhiét kiéu bé mit co
nhiét do bé mat 16n hon nhiét do dong suong t; nhung nhé hon nhi¢t d¢ trang thai A: ts <t
<ta

- Qud trinh A3 : Dung am tang, nhiét d¢ va entanpi giam, Ad > 0, AT <0 va At <0.
Qua trinh A3 goi la qua trinh tang am, giam nhi¢t. N6 chi c6 the thuc hién & thiét bi budng
phun, néu thiét bi 1am lanh kiéu bé mit thi phai tién hanh phun 4am b sung.

- Qud trinh A4 : Dung am ting, entanpi khong ddi va nhiét do giam, Ad>0, AI=0 va At
<0. Qua trinh goi 13 tdng dm doan nhiét (bay hoi hoi doan nhiét). Qua trinh A4 c6 € = 0. Dé
xtr 1y khong khi theo qua trinh nay chi can cho bay hoi nudc vao khong khi 1a dugc.

- Qud trinh A5 : Dung am ting, entanpi ting va nhiét d6 van giam, Ad > 0, AI> 0,At <
0. Hé sd goc tia qua trinh € c6 gia tri dwong. Qua trinh A5 goi 1a qué trinh tdng dm, ting
nhiét, nhiét dé giam. Qua trinh ndy ciing duge xtr Iy bang nudc phun ¢ nhiét do cao.

- Qud trinh A6 : Dung am tang, entanpi ting va nhiét d6 khong d6i Ad > 0, Al > 0, At
= 0. Qua trinh A6 c6 hé sb goc tia € = r, =~ 2500 kJl/kg ~ 600 kCal/kg. Qua trinh A6 goi 13 qua
trinh tang dm, tang nhiét, dang nhiét.

- Qud trinh A7 : Dung am, entanpi va nhiét 46 déu ting, Ad > 0, Al > 0, At > 0. D6 1a
qua trinh tang am, tang nhiét, nhi¢t do tang.

- Qua trinh A8 : Dung am khong ddi, nhiét d6 va entanpi tang, Ad = 0, Al > 0, At > 0.
D6 14 qua trinh Gia nhiét dang dung am. Qua trinh nay c6 thé thyuc hién & thiét bi gia nhiét
kiéu bé mat.

- Qua trinh A9 : Dung am giam, nhiét do va entanpi ting, Ad <0, Al > 0, At > 0. D¢ 1a
qua trinh tang nhiét giam am.

Can chu ¥ 1a cac qua trinh A1, A3, AS va A7 chi v& tugng trung, thuc ra moi qua trinh
nhu vy c6 thé quét trén mot mién kha rong. Ching han qua trinh A3 quét tir tia A2 dén tia
A4,

Trong d6 ta can luu ¥:
e (C4c qua trinh tir A1 - A7 thyc hién & thiét bi trao d6i nhiét kiéu hon hop (gitra nudc
va khong khi)
e Qua trinh Al, A2 thuc hién & thiét bi trao d6i nhiét bé mat nhiét do thap.
e Qua trinh A8 thyc hién ¢ thiét bi trao d6i nhiét bé mat nhiét dé cao.
e Qua trinh A9 : Thuc hi¢n trong diéu kién dic biét khi dung hoa chat hat 4m kém
thiét bi gia nhiét.

Tat ca cac qua trinh trén ddy déu da duoc 1y tudong hoa, thuc té cac qua trinh xur 1y
khong khi thuc t& co thé khong bién doi theo dang dudng thing ma thudng thay ddi theo
nhimg dudng cong nhit dinh tuy thudc nhiéu yéu td, chang han nhu chiéu chuyén dong twong
dbi gitra khong khi va tac nhan xir 1y lanh.
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4.2 CAC PHUONG PHAP VA THIET BI XU LY
KHONG KHi

4.2.1 Lam lanh khong khi.
4.2.1.1 Lam lanh bang dan 6ng c6 canh.

Trong k¥ thuat diéu hoa khong khi nguoi ta st dung phd bién céc thiét bi trao doi nhiét
kiéu bé mit dé lam lanh khong khi.

Vé cau tao: Pho bién nhat 1a dan trao d6i nhiét kiéu dng dong canh nhém. Khong khi
chuyén dong bén ngoai dan trao ddi nhiét. Bén trong c6 thé 1a nude lanh (chit tai lanh) hoic
chinh moi chat lanh bay hoi.

Khong khi khi chuyén dong qua dan mot méat duoc lam lanh mat khac mot ph?m hoi nuéce
c6 thé ngung tu trén bé mat trao doi nhiét va chay xudng mang himng nudc ngung. Vi thé trén
db thi I-d qua trinh bién d6i trang thai ctia khong khi s& theo qua trinh A1 hay 13 qua trinh 1am
lanh lam kho Khi nhiét do bé mat 16n hon tg thi qua trinh dién ra theo duong A2, lam lanh
dang dung 4 am.

Hau hét cac may diéu hoa trong doi sdng st dung thiét bi 1am lanh kiéu bé mit.

Hinh 4.1. Cic kiéu logi dan lanh khéng khi

4.2.1.2. Lam lanh biang nwéc phun da xir ly.

Nguoi ta co thé lam lanh khong khi thong qua thiét bi trao doi nhiét kiéu hdn hop,
trong d6 ngudi ta cho phun nudc lanh di xir 1y tiép xuc truc tiép voi khong khi dé 1am lanh.
Thiét bi nay con duoc goi 1a thiét bi budng phun.

Khong khi khi qua budng phun nhiét d6 giam con dung am c6 thé tang, khong doi
hodc giam tuy thudc vao nhiét do cia nudc phun. Khi nhi¢t d6 nudc phun nhé hoi nudc trong
khong khi s& ngung tu trén bé mit cac giot nude va lam giam dung 4m. Nhu vy c6 thé didu
chinh dung am ctia khong khi thong qua diéu chinh nhiét d6 nudc phun.

Trong thiét bi bu(‘)ng phun, nu6c duge phun thanh nhimg giot nho i ti nho cac voi
phun. Do cac giot nuge rit nho nén dién tich tiép xuc cyuc ky 16n, tuy nhién 6 trong buong
phun thoi gian tiép xuc gitta khong khi voi nudc rat nho, nén hiéu qua trao d6i nhiét am it
nhiéu ciing bi han ché.
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Pé tang dién tich tiép xuc, nguoi ta co thé tao mang nude trén cic bé mit ran. Hiéu
qua cua phuong phap nay ciing tuong tu kiéu phun.

Thiét bi buong phun duoc st dung nhiéu trong cong nghi¢p dét va nhiéu nganh khac,
doi hoi khdng ché d6 4m theo nhitng chuong trinh khit khe.
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Hinh 4.2. Buéng xir lanh khong khi

4.2.1.3. Lam lanh bang nwéc tw nhién

Lam mat bang nudc lanh chi phi khac cao cho viéc lam lanh nuéc. Trong nhitng
truong hop khi yéu cau nhiét 6 khong khi can lam lanh khong thap qué, c6 thé dung nude tu
nhién, chwa qua lam lanh va cho bay hoi vao trong khong khi dé giam nhiét d6 cta né. Mirc
d6 lam lanh khong khi phu thude do 4m cua no va nhiét do cta nudc.
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Hinh 4.3. Quat nuéc
1- Lop vat liéu xép mao dan; 2- Quat gi6; 3- Bom nudc; 4,5- Mit trudc;
6 Méang hung nudc; 7- Van phao khéng ché mirc nude

Hién nay o thi trudng c6 ban rat nhiéu loai quat nudc, cac loai quat nay déu co
nguyén 1y 1am viéc tuong ty nhau 1a cho nuéc bay hoi vao khong khi khi chuyén dong qua
quat. Trén hinh 4.3 13 mot kiéu quat nudc. Nude duoc mét bom nhd bom 1én phia trén va
cho chay qua mét 16p vat lidu x6p mao dan. Khong khi chuyén dong qua 16p mao dan duoc
tham udt, nude s& bay hoi doan nhiét vao khong khi 1am cho nhiét 6 khong khi giam xudng
theo duong doan nhiét A4.
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Trong céng nghiép, chang han & cac xi nghiép dét sir dung céc thiét bi budng phun véi
nu6e da duge lam lanh rat ton kém. Vi vay nhiing ngdy troi it ning va nhimng lic phu tai
khong qua 16n nguoi ta khong sir dung nudc lanh, ma str dung nudc thuong dé xur 1y khong
khi. Qua trinh xir ly trong truong hop ndy ciing dién ra theo duong A4.

Nhiét 6 khong khi dugc xtr 1y theo nudc thudng ha xudng thap nhit co thé 1a bang
nhiét do nhiét ké uét.

4.2.1.4. Lam lanh bing may nén - gian Kkhi.

Dé lam lanh khong khi trén cic may bay nguoi ta s dung phuong phap nén va gién no
khong khi dé dat duoc khong khi co nhiét do thidp. Nho co sin mdy nén tua bin cé thé st
dung dé nén khi, khong phai trang bi thém may nén, nén thuong hay duoc sir dung.

So d6 nguyén 1y cta hé théng duoc trinh bay trén hinh 4.4. Trong thiét bi ndy ngudi ta tién
hanh nén va lam mat trung gian 2 1an trudc khi dwa vao may gian no dé ha nhiét do.
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Hinh 4.4. H¢ théng thiét bi lam lanh khong khi trén mdy bay
1- May nén tua bin; 2,4- Thiét bi lam mat; 3- May nén li tdm; 5- Tua bin gian no
Qua trinh thay ddi trang thai ctia khong khi dugc trinh bay trén hinh 4.4.

Qua trinh 1am viéc cta hé théng nhu sau: Khong khi nap bén ngoai duoc may nén tua bin,
mot mit duoc dua dén budng dét dé dét nhién liéu cho dong co may bay, mot phan con lai
dugc dua dén thiét bi 1am mét cap 1, & day khi nén dugc lam may bang khong khi bén ngoai
troi. Sau do khong khi nén dugc dua dén may nen ly tam dé nén cip 2 nén dén ap sudt cao
hon, r6i tlep tuc duge dua dén thiét bi 1am mat cap 2. Khong khi nén sau lam mat cap 2 duogc
dua dén tua bin, thuc hién qua trinh gian n& doan nhiét, dé 4p suat va nhi¢t do giam xubng
(khoang 10°C). Khong khi lanh dugc dwa vao cabin. Tua bin duoc ndi dong truc v6i may nén
cap 2 dé tan dung co nang do khi nen gian no sinh ra.

Hé thng 1am mat may bay bang may nén - gidn nd nhu vy thuong chi dugc sir dung
khi may bay ding. Khi may bay dang hoat dong trén cao, c6 thé trich khong khi bén ngoai
vao dé diéu hoa nhiét do trong khoang may bay, vi & trén cao, khong khi bén ngoai kha lanh.

F
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Hinh 4.5. Sw thay doi trang thdi khong khi

4.2.2. Gia nhiét khong khi.
4.2.2.1. Gia nhiét bing dan dng c¢é canh sir dung nuéc néng

Trong ky thuat diéu hoa khong khi ngudi ta ¢ thé thyuc hién gia nhiét cho khong khi
bang thiét bi trao d6i nhiét bé mat sir dung nude hodc hoi nudc nong. Thuong d6 1a dan éng
¢6 canh, khong khi chuyén dong cudng buc bén ngoai ngang qua dan dng, nudc hodc hoi
nuéce chuyén dong bén trong.

O cac nuée chau Au nhu cau sudi néng vé mia Dong 1 bt bude dbi voi moi nha. Trong
nha thudng trang bi cac bd gia nhi¢t kiéu bé mat st dung hoi nuéc dan tir cac trung tAm nhiét
dién dén.

O céc nude vé mua Dong nhiét d§ khong qua lanh, chéng han nhu nuée ta thi viée sudi Am
chi thyc hién ¢ céc cong trinh dac biét, ma khong phai bt bude ddi voi toan dan. Viée sudi
4m thyc hién tir cac nguén cép nhiét cuc bo.

Thiét bi gia nhiét st dung nudc nong hodc hoi tir nguén cép nudc nong cuc bd. Vi du mot
s6 khach san cao cip & nudc ta c6 trang bi céac 10 hoi cip hoi néng cho cac bd gia nhiét kiéu
bé mit dat & cac phong dé suoi am vé mua Pong. O day bo xir 1y khong khi ctia hé thong
thuong c6 02 dan trao ddi nhiét : mot dan st dung nudc nong, dan kia nudc lanh va chsung
lam viéc khong ddng thoi.
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Hinh 4.6. Bé tri cdc dan xir Iy khong khi
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Nudc nong duoc cap tur 10 cap nudc nong cuc bd cua cong trinh.
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_ Trén d6 thi I-d trang thai khong khi s& bién d6i theo qua trinh AS8: Ting nhiét dang
dung am.

4.2.2.2. Gia nhiét bing dan 6ng cé canh sir dung gas néng

Mot bién phap khac ciing hay duoc st dung 1 dung cac may lanh 2 chiéu. Trong cac may
nay vé mua Pong nhd hé thdng van dao chiéu hoan d6i chirc ning ciia dan noéng va dan lanh,
nhd vay khong khi thoi vao phong 1a khong khi néng cua dan nong. Nhu vy trong trudng
hop nay khong khi ciing dugc gia nhiét bang dan dng c6 canh st dung gas nong cua hé thong
may lanh.
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Hinh 4.7. H¢ théng van dio chiéu
Trén hinh 4,7 1a so d6 nguyén ly 1am viéc cia may lanh 2 chiéu. Van dao chiéu RV c6
nhiém vu hoan d6i chirc ning cua cic dan trao d6i nhiét bén ngoai va bén trong phong. Vé
mua déng dan trao d6i nhiét bén trong IC 1a dan nong.
Qua trinh thay doi trang thai ctia khong khi theo dudong AS.

4.2.2.3. Gia nhiét bing thanh dié¢n tré.

Nguoi ta c6 thé thuc hién viéc sdy khong khi bang cac dién tro thay cho cac thiét bi trao
d6i nhiét bé mat. Thuong cac day dién tro duge b tri trén cac dan lanh ctia may diéu hoa
(hinh 4.8). V& mua Péng may ding chay lanh, chi c6 quat va thanh dién tré lam viéc. Khong
khi sau khi chuyén dong qua thanh dién tré s& dugc sudi 4m theo qua trinh gia nhiét dang
dung 4m A8.

Viéc sir dung ddy dién tré' c6 wu diém 1a gon nhe va chi phi dau tu thap. Tuy nhién chi
phi tién dién (chi phi van hanh) kha 16n va d& gay chay, chap dién do cac dan lanh thudng
dugc lap dit trén laphdng cua cac cong trinh, c6 nhiéu vat liéu d& chay, nguy hiém.
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Pién tré
Hinh 4.8. Dan lanh co trang bi dién tro

Céu tao ciia cac thanh dién tro thuong gdm 3 10p, bén trong cing 1a day kim
loai ¢6 dién tro suét 1om, day dugc cach nhiét bﬁng 16p vat li€u cach nhiét dang bdt. Ngoai
cung 1a 16p vo kim loai c6 canh tan nhiét 16n.

Thanh dién tré duogc gén truc tiép 1én cac bd trao d6i nhiét va hoat dong khong déng
thoi voi hé théng lanh. Khi 1am lanh méi chat (nudc lanh hodc tac nhan lanh) di qua dan trao
dbi nhiét va khong khi 1am lanh.

Mot bién phap khac ciing thuong hay duoc sir dung 13 lp dat cac thanh dién tré trén
cac doan dudng bng.
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Hinh 4.9. Thanh dién tré va cdch ldp trén dwong éng

4.2.3. Ting am cho khong khi.

Trong cong nghiép dac biét trong cong nghi¢p dét, doi hoi do am khong khi kha cao.
Nhirng mua hanh khé d6 am khong khi khong dam bao yéu cau, can phai tang am (dung am)
cho khong khi. D€ lam diéu do can cho bay hoi nudc vao trong khong khi. Co6 nhyiéu bi¢n
phap khac nhau, dudi day 1a cac bién phép thuong dugce st dung.
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4.2.3.1 Tiang am bing thiét bi budng phun.

Budng phun thudng dugc st dung dé ting am cho khong khi trong céng nghiép vi
luu lugng doi hoi 16n.

Khi phun hoi nu6c vao trong khong khi, thuong ngudi ta sir dung nude tw nhién (trur
truong hop can két hop gia nhiét). Khi _phun nude, qua trinh xay ra gan voi qua trinh bay hoi
doan nhiét, trang thai khong khi thay d6i theo dudng A4 hodc AS5.

Dic diém co ban ctia qué trinh nay 1a :
- Luong hoi 4m bay hoi vao khong khi rat it so v6i lugng nuée phun.
- Su thay ddi trang thai cua khong khi phu thude nhiéu vao nhiét do nude phun.

4.2.3.2 Tiang Am béng thiét bj phun 4m bd sung.

Tang 4m bd sung 14 hinh thic dua hoi nudce truc tiép vao khong gian bén trong gian may
v6i lugng hoi nudc dua vao thuong khong 16n 1am. Co nhiéu bién phép ting am bo sung cho
khong khi nhung c6 chung dic dién 1a:

- Luong hoi am dua vao khong 16n 1am

- Lam am cho khéng khi trong mot khoang khong gian han ché.

- Khi phun hoi 4m tuyét d6i khong duoc du thira, toan b hoi am phai duge khuyéch tan
vao trong khong khi.

Thudng ngudi ta sir dung cac thiét bi phun 4m sau: Hop hoi phun hoi 4m bdo hoa, thiét bi
kiéu kim phun, dia quay hoic khi nén.

a)Phun nuéc biao hoa vao khong khi nho' hop hoi: Trén hinh 4.10 14 cu tao
cua hop hoi phun hoi 4m bdo hoa nho dién tro. Thiét bi gém hop sinh hoi 4, bén trong c6 cac
soi day dién tro 3. Khi d6t nong hoi nude bde ra theo dng 1 rdi khuyéch tan vao khong khi.
Nué6c b sung dugc cip vao dng 2 va chira trong thung 5 théng véi thiung 4. Ong x4 6 nham
duy tri mirc nudc trong cac thung 4 va 5. Trang thai ctia khong khi s& thay ddi theo qua trinh
déng nhiét €=r,

Al r,.Ad
Ad Ad °

Hinh 4.10. Hpp phun hoi dm bao hoa
Nhu vay trang thai khong khi s& thay d6i theo dudng dang nhiét A6, nghia 1a nhiét do
khong khi s& khong thay ddi .
Nhu vy ta c6 thé tinh toan duoc trang thai khong khi néu biét duoc lugng hoi bay hoi vao
khong khi. Chang han hoi nude bao hoa 100°C véi luu lwong 8 kg/h duge phun vao khong khi
& trang thai t;=27°C, ¢; =50% (khong c6 hoi 4m du thira) va luu luong 1000 kg/h. Néu hoi
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khuyéch tan déu vao khong khi thi luong am ting 13 Ad = % =8g/kg, trang thai khong

khi sau khi ting 4m 1a: d,=19 g/kg, @2 =85% va t,=27°C

b). Phun nwdc cho bay hoi doan nhiét vao khong khi

Yéu cdu co ban cua phun am bo sung 1a hoi phun phai min dé khuyéch tan hoan toan
vao trong khong khi khong dugce du thira. Qua trinh bay hoi nudc vao khong khi dugce thuc
hién doan nhiét, tirc &=0. Thuodng ngudi ta sir dung cac thiét bi nhu sau: voi phun va dia quay.
- Dung voi phun voi bom Trén hinh 4.11 13 thiét bi voi phun véi bom. Nudc c6 ap suit cao
9-+90 bar tir bom di vao ong dan 5 qua bd loc 2, trong d6 cé ludi loc 6 dang hinh try, sau do6
theo dng dan 7 vao voi phun 1. Bén trong voi phun ciing ¢6 ludi loc bang dong dé tiép tuc loc
nuée. Nude sach qua éng 8 co6 dau phun nho dé ting tdc, ra khoi voi phun, nude phun vao
kim 9 dit cach 16 mot khoang nhét dinh va c6 thé diéu chinh dugc nho vit 10. Sau khi va dap
manh vao kim 9 nudce bi x¢ toi thanh man byi dang nong. Cac hat bui khuyéch tan vao trong
khong khi , cac hat 16n mét phan dap vao vo 3 dé tiép tuc bi lam toi va bay hoi tiép, phan con
lai (98%) roi xudng phéu 4 co day thong voi duong thu hdi vé bom.

Sau mot thoi gian 1am viéc can xa ban trong cac ludi loc va thdi thong dau mui phun.
Mudn viy nguoi ta sir dung khi nén. Khi nging phun, 16 xo ¢p van 12 1én, m¢ thong duong
khi nén tir bau 11 voi dudng xa 14, khi nén s& cudn nude ciing cin ban bam trén ludi dua vao
phéu 4.
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Hinh 4.11. Voi phun hoi nwéc

Ning suit lam am cua thiét bj 1a 7 kg/h va lugng nuée phun mdi gio 1a 350 1, tiéu hao ning
lugng 1a 20W cho m01 kilogam hot am.

Thiét bi phun am kiéu voi phun tuy c6 wu diém 14 tiéu hao dién ning it, nhung it duoc
sir dung do 16 phun kha nho hay bi tic, nudc dé chay ra nén nha, van hanh phuc tap.

- Phun am bang thzét bi dia quay: Cau tao cua thiét bi dugc dua ra trén hinh 4.12.
Thiét bj gdm c6 dia 2 duoc gin VOl truc quay dan dong nho dong co 1 quay voi toc do rat cao
2850 vong/phut, chao 5 trén c6 gan cac canh tinh 4 va 1a chin 11, quat gi6 6 va vo 10 lap
ddng truc véi dia 2.

Nguyén 1y 1am viéc cta thiét bi nhu sau: Nudc tir dng dan 3 dugc tudi 1én bé mat bén
trong cia dia 2. Khi dia quay, nho luc ly tdm cac giot nudc vang ra va dap 1én cac canh tinh 4
va duoc xé toi. Nho quat 6 cac giot nudc duge thoi vao khong khi trong gian may va khuyéch
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tan hét. Cac giot nuGe 16n bi 14 chan 11 can lai, roi xuéng phan duéi cua chao 5, theo 6ng 8
vé bom.

Ning suét lam am cua thiét bj khoang 10 kg/h, luu lwong nudce cung cp 90 I/h, tiéu
hao dién ning 1a 51W cho mdi kildgam hoi 4m. Nhu vay so véi thiét bi phun kiéu voi phun
thiét bi dia quay tiéu hao it nuc hon nhiéu, nhung chi phi dién ning kha 16n.

Uu diém cua thiét bi 1a don gian, dén ché tao, d& van hanh, it truc tric do tic nude. Vi
vay né thuong hay dugc st dung trong cac xi nghi¢p cong nghiép.

Nhuoge diém 13 van con lugng hoi nudc du thira nén c6 kha nang lam udt nén nha.,
thiét bi kha cong kénh, céc chi tiét dé bi hoen ri.
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Hinh 4.12. Thiét bi phun dm kiéu dia quay

- Phun dm bang thiét bj khi nén: Trén hinh 4.13 1a thiét bi phun 4m kiéu khi nén.

Nguyén 1y 1am viéc cta thiét bi nhu sau: Khong khi ¢6 ap suét 2 bar duoc cp tir hé thong
khi nén theo 6ng dan 1 chuyén dong vao boc quanh dng 3 va thoat ra 16 phun hep 5. Khi thoat
ra khoi 16 phun khi nén cuén theo mot lugng hoi nudc va xé toi thanh bui va khuyéch tan vao
khong khi.

Nude duge cung cap tir mot binh chira, nho ap sudt cia khi nén dua vao thung. Do d6 khi
ngimg cap khi nén thi nudc cling ngimg chay vao dng phun.

Ning suat 1am am ciia mdi ong phun 1a 2,7 kg/h; lugng khi nén tiéu hao cho mdi dng
khoang 4 m’/h; dién ning tiéu hao 1a 190W cho mdi éng phun (khoang 70w cho mdi kilogam
hoi 4m).

Mac du tiéu hao nhiéu dién ning va phai c6 hé thong khi nén nhung thiét bi phun am b
sung kiéu nay vin hay duogc sir dung vi cau tao rat gon, do tin cdy cao, dé ty dong, khong co
luong nudce du thira.
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? Khang khé
Hinh 4.13. Thiét bi phun dm kiéu khi nén

4.2.4 Lam khé (giam am) cho khong khi.

Trong doi song va cong nghiép, nhiéu luc doi hoi giam do am cua khong khi chéng
han nhu trong mét s6 phan xuong ché tao cac thlet bi ddc biét doi hoi d§ am nho. Vi du ché
tao may bién 4p, linh kién dién tir vv. . . Giam 4m cho khong khi 1 qua trinh rat mét phan hoi
am trong khong khi nham giam do am (dung am) cho no. Qua trinh d6 thuong dugc thuc
hién bang cach ngung két hoi nudc trén cic bé mat nhiét d6 thip hodc nho céc loai hod chat
dac bict.

4.2.4.1 Lam kh bing dan lanh.

Qua trinh 1am lanh khong khi thudng kém theo 1am khé n6, do hoi 4m trong khong khi
ngung két lai trén bé mat cia thiét bi. Tuy nhién khong phai bao gid 1am lanh ciing kém theo
lam kho, diéu kién dé dién ra ngung két hoi 4m 1 nhiét d6 bé mat cta dan lanh phai nho hon
nhiét 6 dong suong ciia khong khi. Thong thudng diéu kién d6 ludn ludn thoa man do nhiét
d6 ctia cc tac nhan lanh bén trong rat thap.

Qua trinh 1am kho bang dan dan lanh dién ra theo qua trinh Al.

Thudng nhu cdu giam 4m it c6 nhu cau trén thuc t& , qua trinh nay thudng duoc dién

ra kém theo qua trinh lam lanh.

4.2.4.2 Lam kh bang thiét bi budng phun.

Trong cong nghiép ta c6 thé thuc hién viéc giam 4m bang thiét bi budng phun. Khi phun
nudce lanh c6 nhiét o nho hon nhiét d6 diém suwong cua khong khi thi mot phan hoi 4m trong
khong khi s€ ngung tu lai trén bé mit cia cac giot nudc. Nhu vady mot mot giot nudc phun
6ng vai trd nhu nhitng bé mit ngung két 1am tich ty nudc va ting khéi luong cac giot nudc.
Tuy nhién ddy 1a mot qua trinh phtc tap nén rat kho khong ché va diéu khién.

4.2.4.3 Lam khd bing may hat Am.

Ngudi ta c6 thé thuc hién viéc giam am trong mot khong gian bang may hut am. May
hat am c¢o6 céc thiét bi nhu mdt may dicu hoa dang ctra s6, nhung cac dan nong va dan lanh
duoc bo tri khac di. Trong may hit am khong khi vao mot dau va ra dau kia sau khi chuyén
dong qua dan lanh va dan nong.
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Qua trinh thuc hién nhu sau: Khong khi dugc quat 2 hut dua qua dan lanh 4. O day thuc
hién qua trinh lam lanh, lam kho A1, hon 4am trong khong khi ngung két mot phan roi xudng
mang 5 va chay ra bé hing 6. Sau do khong khi dugc dan dén dan ngung 3, thuc hién qua
trinh gia nhiét ding dung am, lam cho d6 am tuong dbi giam xubng, dong thoi ting nhiét do
ctia khong khi 1én nhiét do dinh san.
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Hinh 4.14. Thiét bi hit dm
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Céac may hut am thuong duge dit trong cic phong yéu cau dic biét hodVictng cac nha kho
chtra cac san pham dac biét.
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Hinh 4.15. Qud trinh thay doi trang thdi khong khi ¢ mdy hit Gm

Qua trinh thay d6i trang thai ctua khong khi"dién ra theo 2 giai doan: Qua trinh lam lanh
lam khoé AB ¢ dan lanh va qua trinh gia nhiét dang dung am BC & dan ngung (hinh 4-15).

4.2.4.4 Lam kho bang hoéa chit.

Trong mot s6 truong hop nhat dinh ngudi ta c6 thé sir dung cac hoa chit c6 kha nang hut
am tot nhu: silicagen, voi séng, zeolit d& giam am cho khong khi . Nhung phwong phép nay
rat han ché vi kha ning hat 4m rat han ché, cic chat d6 nhanh chong bio hoa va thuong toa
nhiét va anh huong nhét dinh dén khong gian diéu hoa.

Trén d6 thi I-d qua trinh hut am khong khi bang hoa chat dién ra theo duong A9.
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