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fiovrurong 5.1. Thiét bi say doi lwu

Thiét bi say doi lwu gdm 6 thiét bj sy phd bién sau:

» Thiét bj sy kiéu budng

> Thiét bj say kiéu ham

- Thiét bi say kiéu thung quay

> Thiét bj say kiéu thap

» Thiét bi say kiéu tang soi

. Thiét bi say kiéu phun
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5.1.1. Thiét bj say kiéu budng

Thiét bi say kiéu budng la
mot trong cac thiét bj say doi
lwu phd bién nhat, dung dé say
cac loai VLS khac nhau va thich
hop cho cac co s& san xuat
nhé 1&, phan tan do TBS kiéu
bubng co dac diém say tirng mé
nén nang suat khong Ion, tuy
nhién ng dung cho da dang
VLS ttr cuc, hat dén thanh, tam,
soi...TBS kiéu budng c6 2 loai:
- Thiét bi say kiéu budng loai

tu
- Thiét bi say kiéu budng loai

Xe goong

kiéu tu
Thiét |
bi say
kiéu =
buong
X€ goong

Hinh 5.1: TBS kiéu budng loai ti

va loai xe goong A



Mivrurong 5.1. Thiét bi say doi lwu

5.1.1. Thiét bj say kiéu budng

Cau tao:

GOm cd mdt budng cach nhiét véi cac khay lwdi hoac
dot 16, moi khay chra moét I¢p mong nguyén liéu (day 2-
6¢cm). Khéng khi ndng thdi vao véi toe dd 0,5-5 m/s qua hé
thdng 6ng dan va van dbi hwéng dé cung cap khéng khi
dong nhat qua cac khay.

Céc thiét bi dun néng phu tro cé thé dwoc dat thém &
phia trén hodc doc bén cac khay dé tang tébc dd say.

ng dung: Dung trong san xuat nhé (1-20 tan/ngay) hoac
trong thr nghiém. Chung c6 gia thanh, chi phi bao dwéng
thap va co thé st dung linh hoat dé say céac loai nguyén liéu
khac nhau. Tuy nhién, diéu kién say twong doi kho kiém soat
va chat lwong san phdm dao déng do suw phan phdi nhiét dén
nguyén liéu khdng dong déu. 5
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5.1.1. Thiét bj say kiéu budng

Puirng hoi khi &m

Banh xe

Hinh 5.2: TBS kiéu budng loai tu 6
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Hinh 5.3: TBS kiéu budng loai xe godng



fiovrurong 5.1. Thiét bi say doi lwu

5.1.1. Thiét bj say kiéu budng

~ HTS buodng c6 thé dwoc to chire trao doi nhiét - am bang
doi Iwu tw nhién hoac doi lvu cuwdng bure.

- BOi voi HTS budng doi lwu cuwdng blre thi viéc bo tri calorifer,
quat va ong thai am co thé tay vy.

- P6i v&i HTS budng dbi lwu tw nhién thi bat budc phai dat
calorifer & trén nén budng say va 6ng thai dm phai & dinh
bubng say dé ddm bao nguyén tac: Khdng khi ndng nhe hon
sé di tv dwdi di 1én xuyén qua VLS dé thwe hién qua trinh trao
doi nhiét - &m va thoat ra ngoai & dinh budng say.
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Hinh 5.4: HTS buéng déi lwu cwdng blrc

1. Buong say; 2. Quat ly tam; 3. Motor quat; 4. Calorifer dot néng chinh; 5.
Ong thai am; 6. Ong lay gi6 twoi; 7. Canh bwdm diéu chinh gio; 8,9. calorifer

d6t néng trung gian .



ffirrurone 5.1. Thiét bi say déi lwu

5.1.1. Thiét bi say kiéu budng

Hinh 5.4 1a hinh anh clGa hé théng say d6i Iwu kiéu budng
dwoc t6 chire trao dbi nhiét - &m bang doi lwu cwdng blrc, budng
say c6 thé 1a loai ti hodc xe goong. Dé thuc hién cac ché dé say
khac nhau HTS dwoc trang bi calorifer gia nhiét chinh 4, calorifer
gia nhiét trung gian 8,9 va canh buém 7 dé diéu chinh lay hwéng
lay gi6. HTS thwe hién dwoc cac ché dd say sau:

- Ché d6 say dbi Iwu khdng hoi lwu

- Ché do say doi lwu cé dot nong trung gian

10
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5.1.1. Thiét bj say kiéu budng
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Hinh 5.5: HTS buéng déi lwu tw nhién

1. Clra buong dot; 2. Ghi 16; 3. Ong dai héa; 4. Ong tiéu hoa; 5. Clra lay gio
moi; 6. Ong khoi; 7. TAm hwéng am 11



fixuRong 5.1. Thiét bi say doi lvu

5.1.1. Thiét bj say kiéu budng

Hinh 5.5 1a hinh anh clGa hé thdong say déi lwu kiéu bubng
dwoc td chlre trao ddi nhiét - Am bang ddi lwu tw nhién, HTS nay
dwoc str dung dé so ché thudc 1a. Nguyén liéu dot cé thé 1a than,
cui...khéi dwoc tao ra di qua 6ng dai hda 3 sau d6 phan phdi ra
cac 6ng tiéu hda 4 dé gia nhiét cho TNS la khéng khi ngoai troi
duwoc lay tai cac clra s6 5, TNS sau khi dwoc gia nhiét sé tién
hanh 1ay 4m t&r VSL, TNS sau khi Iay am cé nhiét do cao, dd am
cao di |1én trén budng say va thoat ra ngoai theo quy luat doi lwu
tw nhién theo tam hwdng am 7. Khoi sau khi giai nhiét dwéc

thoat ra tai 6ng khoi. .
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5.1. Thiét bi say doi lwu

50°C/80%
Humid hot air

soooooo

=....='.=.=!;.=.;=._ S *—®

(Di_

@ i sy
i

5 :

[

\

IEU TA CAC BO PHAN CUA\

MAY SAY Lanh

. BUONG SAY

2. THUC PHAM, HOA QUA,

TRAI CAY SAY

3. KHI NONG VA KHO (Dry hot air)
4, KHI NONG VA AM (Humid hot air)

5. THAN MAY CHIiNH

CHUA CUC NONG LANH

6. NUOC NGUNG

Hinh 5.6: HTS budng st dung ché d6 say Lanh
(may say lanh hoac HTS bom nhiét) 13
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5.1.1. Thiét bj say kiéu budng
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Hinh 5.7: So d6 nguyén ly va biéu dé t-d ctia HTS
bom nhiét 14
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5.1.1. Thiét bj say kiéu budng

Nguyén ly hoat dong: Xem nhw khdng bj that thoat nhiét, va
khong khi say hoi lwu 100%, chu trinh say bom nhiét dugc the
hién trén gian do I-D nhw hinh 5.7, bao gdm bon giai doan sau:

- Giai doan 1-2: Khong khi say di qua buéng say mang am tw
vat liéu say nén ty 1& Am sé tang 1én va nhiét dé sé giam
xudng. Khi say v&i nhiét dé thap ngang bang v&i nhiét do vat
liéu thi doan 1-2 sé thang d&ng (nhiét dd bau khé khéng dbi).

- Giai doan 2-3: Khong khi say di qua bd bay hoi (dan lanh) sé
gidm nhiét dd vé trang thai bao hoa, sau do giam tiép vé nhiét
do diém swong va hoi nwéc trong khdng khi ngwng tu, tach
ra ngoai.

15
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5.1.1. Thiét bj say kiéu budng

- Giai doan 3-4: Khoéng khi say & trang thai diém swong sé
tiép tuc di qua bd ngwng tu (dan ndng) va dwoc tang nhiét do
lén |ali.

- Giai doan 4-1: Khong khi say tiép tuc di qua bd phan cap
nhiét phu dé dat dén nhiét do say yéu cau va tiép tuc trd lai
theo chu trinh kin. Khi thiét ké may say bom nhiét, cdng suat
bd phan bom nhiét sé dwoc tinh toan theo kha nang tach am,
con nhiét dd say sé dwoc tinh theo tdng cdng suat tod nhiét
cla dan ndng va bd phan cap nhiét phu.

16



ffvruteone 5.1. Thiét bi sdy ddi luu

5.1.1. Thiét bj say kiéu budng

W 1T -

Mait sau Mait hong Miit truwde
Hinh 5.7: HTS buéng s dung nang lwong mat troi

1. L6 thong thoang, gilp hoi nwoc thoét ra; 2. Guong phan chiéu (néu cé thi hiéu
sgét nhiét cao hon; 3. Budng say, khay say; 4. Mat I\(inh hay tam trong suot; 5.
Tam tén son den; 6. L6 di vao cta khdng khi; 7. Budng thu nang lwong; 8. Tay

cam dé day may; 9. Clra m& dé dwa khay sy vao 17



firrutrong 5.1. Thiét bj say déi lwu
5.1.1. Thiét bi say kiéu budng

Nguyén |y hoat déng: Anh sang mat trdi khi xuy@n qua
mat kinh hay tam trong sudt ctia budng thu nang lwong, gap
I&p son den cua ton dat bén trong budng thu (mét dang bay
nhiét), s& khién tam tén nodng 1&n, lam blrc xa cac tia hong
ngoai. Do hiéu rng nha kinh, cac tia nay c6 nang lwong yéu
(bwdc song dai) nén khdng xuyén dwoc qua kinh dé thoat ra
ngodi ma bi giam gi® trong budng thu nang lwong. Sw xuat
hién va tbn tai cha cac tia nay lam cho khéng khi bén trong
buéng thu nang Iwong ndéng 1&n, gidn n& va bay I&n trén, di
vao budng say, xuyén qua khay Iwéi chira VLS dé gia nhiét
va lam bay hoi &m trong VLS, hoi am dwoc thoat ra ngoai
qua 16 théng khi. Sw déi lwu cta dong khi khién ludng khdng
khi m&i tlr bén ngoai di vao budng thu nang lwong va tiép tuc
bi gia nhiét do tiép xuc véi tam nhém son den.

18



ffirrurone 5.1. Thiét bi say déi lwu
5.1.2. Thiét bi say kiéu ham

Ccung v&i HTS budng, HTS
ham & mdt trong nhitng HTS

ddi lwu théng dung nhéat, nd co ) . Eﬁ
dac diém VLS vao dau nay va /‘ Kiéu xich )

ra dau kia clia ham, cling giong
nhv say budbng HTS ham &ng
dung cho da dang VLS t&r cuc,
hat dén thanh, tdm, thubc
la...tuy nhién do hoat dong ban
lién tuc hoac lién tuc nén nang - i
suat cla né Ién hon rat nhiéu K Kidu bing tai )
so voi HTS kiéu budbng. HTS
ham c6 3 kiéu: Kiéu xich, kiéu
xe goong va kiéu bang tai,
trong d6 phd bién la kiéu xe
goong va kiéu bang tai. 19
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| Kiéu xe godn
HTS ham -< i s =

Hinh 5.8: Ba loai HTS ham
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5.1.2. Thiét bi say kiéu ham
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Hinh 5.9: HTS ham kiéu xe godng

20
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5.1.2. Thiét bi say kiéu ham

Hinh 5.10: HTS ham kiéu bang tai

21
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5.1.2. Thiét bi say kiéu ham

Cau tao va nguyén 1y hoat dong: Gom 3 thiét bi chinh 1a ham say, calorifer

va quat. Trong ham say nguoi ta b tri hodc xe goong (hinh 5.9) hodc bing tai

(hinh 5.10) dé chira VLS. VLS dugc chat 1én cac xe goong hodc bing tai,

duoc 1ap trinh dé chuyén déng qua ham cach nhiét co tic nhan say chuyén

dong theo mdt hoac nhiéu hudng khac nhau.

- V6i HTS ham kiéu xe goong, san pham sau khi ra khoi ham co thé dugc
say két thuc trong cac thung say. Mot ham say tiéu biéu dai 20 m c6 12-15
xe goong vai tong suc chira 5000 kg nguyén liéu.

- Voi HTS ham kiéu bing tai, nguyén liéu duoc dit trén bang chuyén co
day sau 5-15 cm. Dong khi lic dau c6 hudng tir dudi 1én qua day cua
nguyén liéu va & cac giai doan sau d6 dugc huéng xudng dudi dé san
pham khoi bi thoi ra khdi bang chuyén. O cac thiét bi say 2 hodc 3 giai
doan nguyén li¢u sau khi dugc séy mot ph?m s& duoc x40 tron va chat déng
lai vao cac bang chuyén ké tiép sau hon (dén 15-25 cm hoic 250-900 cm &
cac may say 3 giai doan), nho d6 cai tién duoc tinh dong nhat cta qua trinh

sdy va tiét kiém duogc khong gian.
22
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LLLLLLLLL

5.1.2. Thiét bj say kiéu ham

San pham thuong dugc sy dén do am 10-15 % va sau d6 dugc say két
thuc & thung sdy. Thiét bi say c6 thé c6 cac khu vuc say doc 1ap vdi nhau
duoc kiém soat bang may tinh va hé thong tu dong nap nguyén liéu va do
san pham dé giam chi phi nhan cong.

Ung dung:

Vi HTS ham kiéu xe goong, do kha ning siy lugng 16n nguyén liéu
trong mot thoi gian twong d6i ngan, ching dugce st dung rong rai. Tuy
nhién, HTS nay nay hién da bi thay thé bang HTS ham kiéu bang chuyén
va HTS tang soi do hiéu suat ning lugng cuia say ham kiéu xe goong thap
hon, chi phi lao dong cao hon va chat luong san pham khong tot bang HTS
ham kiéu bang tai va HTS tang soi.

Véi HTS ham kiéu bang tai, do diéu kién sdy duogc kiém soat tot va
ning suat siy cao nén thuong duoc ung dung dé sdy san pham & quy mo
16n, ¢ thé dén 5,5 tan/gio.

23



!LYTU TRONG Kiém tra va yéu Céu Vé nha

Cau hoi kiém tra :

1. TBS budng gom may loai? Ké tén?

2. Trinh bay dac diém cua to chirc trao doi nhiét - am
bang doi lwu tw nhién hoac doi lwu cwdng burc?
3. Trong HTS budng ddi lwu tw nhién, TNS c6 hoa tron voi
kKhoi 16 khdng? Tai sao?
4. Trong HTS bom nhiét, TNS dwoc gia nhiét boi nhirng
thiét bi nao?
5. HTS ham gom may loai? Loai ndo cho nang suat say lon
nhat? Vi sao?
Yéu cau vé nha:
Poc trwéc muc TBS ddi lwu kiéu thung quay, tang séi, thap,
phun [1] [2]
24



