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LO1 NOI DAU

Thiét bi sdv diwoc sit dung rdt rong rdi trong hau hér cdc
nganh cong nghiép. Hé thong thiét bi say la khdu khd quan trong
trong day chuyén cong nghé sdn xudt sdan pham. Pé dia cdc thiét
bi sdv ting dung vao thice 16, viéc thiér ké hé théng say la viéc
ddu tién va vo cang quan {rong. O e ta, ngoai nhitmg thiet bi
sdy dirge nhdp khdu néam trong hé thong thiét bi sdn xudt chung
hay cde thiér bi sdy chuyvén dimng ditgre ché tao hang loat, nliéu
gud trinh sdn xudt san pham ciing véu cdu xay dyng cdc hié thong
sdy riéng ddp tng cho ting trrong hop cu thé, vi du: hé thong
sdy rauw qud, thuy hai s, nong tam sdan ... Truong hop nay dot
hoi phdi thiél ké hé thong sdy rieng phit hop cde yéu cau do. Khi
cliting ta ché tao trong neae cdo thiér bi sdy chuvén ding thi viée
thict ké' la rdt cdn thiél.

Trong chiwong trinh maon hoc K¥ thudt sdy cia cde 1riong
dai hoc. phitng kién thic vé thiet ké hé thong sdy la rdt quan
trong nhdm trang bi cho sinh vien nhitng kién thite co bdn dé
thige hién cdc nhi¢ni vy thiét ké thife 18 sau nay.

Cuon sdeh “Thict ké hé thong thiét bi sdyv" ra dai nham ddp
g cdc yéu cdit néu o trén. Sach dung cho sinh vien cde nganh:
Mdy va thiét bj nhict - lanh, K¥ thadt ndng liong, Hoda cong,
May hod, Thuc phdm. ..., ding lam tai ficu tham khao cho cde k¥
sir. cdn bo k¥ thudr, cde cdn bo quan 1y sdn xudt thuoe cde nganh
co lien quan, cde cdn bo giang day cac triong Dat hoc, Cao
dang k¥ thuat.

Trong qud trink bién sogn khong thé tranh khoi sai sét. Rat
mong duoc si dong gop ¥ kiéh ciia quy vi doc gia.

Tdc gid



Chuong i

NHUNG KIEN THUC CO BAN
VE KY THUAT SAY

1.1. QUA TRINH SAY

1.1.1. Binh nghia

Qué trinh sdy 12 qud trinh lam kho mot vat thé bang phuong phip bay
hot.

Dai tuong cia qua trinh sdy la cac vt am 12 nhitng var thé ¢6 chira mot
Jugng chat iong nhat dinh. Chat long chita trong vt am thudmg la nudc.
MOt s6 it vat am chia chat 16ng khdc 12 dung moét hitu co. vi du: son
vecni... Qua dinh nghia ta thay qua trinh sdy yéu céu cdc tdc dong co ban
dén vat am la:

- Cdp nhiét cho vat am lam cho am trong vat hod hoi.

- [.4y hoi am ra khoi vat va thal vao moi trudng.

(J day qud trinh hod hoi cUa am long trong vat la bay hai nén ¢6 thé
xdy ra o bat k¥ nhiét do nao.

1.1.2. Phan biét qua trinh say vdi mot s& qua trinh |am khd khac

Cé mol s6 qua trinh ¢ thé lam giam am trong vat thé nhung khong
phai 13 qua (rinh say, do la:



a) Vat ly 1am la qud trinh lam giam dm cua vat lieu bang phuong phap
¢ hoce. Phuong phédp niy chi cé thé lam cho am ty do thodt ra khoi vat.

b) Co dic l1a phuong phap giam am cta vat (thé (dung dich) bing cich
dun s0i. Vi du co dac dung dich duong. sira...

Ngudi ta ¢d thé dung phuong phdp sdy phun dé siy dung dich duong
thanh bot dudng, say dung dich stra thianh sta bot ... Trong sdy phun ngudi
ta phun dung dich thanh hat vo cting nho. Cde hat nhd tiép xdc vai khong
khi néng va am bay hoi vao khong khi. Chat ran trong dung dich con lai ta
thu duge dudi dang bot.

1,2. CAC PHUONG PHAP SAY

Nhu da trinh bay & rén. dé say khd mél val am can hai tic dong co
ban: mot la gia nhiét cho vat lam cho am trong vat hod hoi (cu thé 1a bay
hoi & bat k¥ nhi¢t dé nao). hai la lam cho am thodt ra khot vat va thai vao
moi trudmg.

bé cdp nhiét cho vat co the dung cdc phuong phip sau: din nhiét (cho
VAL Am Liép XU vo1 bé mat ¢6 nhiét dé cao hon). trao doi nhiet dai luu (cho
VAl &m Liép xidc véi chat long hay khi ¢6 nhiét do cao hon), trao doi nhiét
bic xa (dung cdc nguon bac xa c¢dp nhiét cho vat). dong dién trudng cao
tin d¢ nung nong vat.

Pé 1dy am ra khoi vat va thai vio moi trudng cé thé ding nhiéu bién
phap nhu: dung moi chat sdy. ding mdy hit chian khong, khi say & nhiét do
cao hon 100°C hoi am thodt ra ¢6 dp sudt 16n hon dp sudt khi quyén sé u
thodt vao mol trudng.

Khi dung moi ¢chat say lam nhiém vu thai am. do moi chat say ti€ép xuc
v@1 vat am. dm s& thodt ra do 3 luc tdc dong: do chénh léch néng do am
trén bé mat vat va méi chat sdy, do chénh léch nhigt do gilta am thodt ra va
mo1 chat say sinh ra luc Khuéch tdn nhiét, do chénh 1¢ch phan dp sudt hoi
nude trén bé mat vat &m va trong moi chat siy.

Khi dung bom chan khong lam nhiém vu thii am. hoi am duge bom
chan khong huat di va thai vao méi trudmg.
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C6 thé st dung thi€t bi ngung ty hot (hay ngung k&) lam cho am
ngung thinh tong (hodc cAn vi thai vio moi iruong bang cdch xa (Ung dung
vho trong say thang hoa)). Thudng dung két hgp mdy hut chan khong vdi
(hist bi ngung tu hay ngung k&t am dé thai am.

Cach phéan loai phuong phédp sy dung dan va khoa hoc nhdt 1a can cy
vio cdc diém co ban di phan tich g tren.

1.2.1. Phan loai phuong phap sdy theo cach cap nhiét
1. Phuong phdp sdy déi luu

Trong phuong phap nay viée cap nhiét cho vat am thuc hién bang cach
trao déi nhiét ¢oi luu ¢ty nhién hay cudng buc). Trudng hop nay moi chat
sy lam nhiém vu cdp nhiét.

2. Phuong phdp sdy bitc xa

Trong phuong phdp nay viéc gia nhiét cho vat am thuc hién bang trao
d6i nhi¢t bie xa. Ngudi ta dung dén hong ngoai hay cic bé mat ran c6
nhiét do cao haon dé birc xa nhiét 161 val 4m. Trudng hop nay moi chat say
khong lam nhiém vu gia nhiét cho vat am.

3. Phuong phdp sdy tiép xtic

Trong phuong phdp sdy nay viec cdp phi¢t cho vat ligu sdy thuc hign
bang dan nhiét do vat say tiép xic vdi bé mat c6 nhiét do cao hon.

4. Phuong phdp sdy dang dién truong cao tan

Trong phuong phdp nay nguoi ta dé var am trong dién trudng tdn 50

cao. Vat am s& duge néng len. Trudng hop niy moi chat say khong lam
nhiém vu gia nhiét cho vat.

1.2.2. Phan loai theo ch& dé thai &m

1. Phuong phdp sdy dudi dp sudl khi quyén

Trong phuong phdp nidy 4p sudt trong buéng sdy biang dp suvdt khi
quyén. Viéc thodt 4m do méi chal sdy dam nhiém hodc sily & nhi¢t do cao
hoa 100°C. am tu thodl vio mo1 truong.



2. Phuong phdap sdy chan khong

Trong phuong phap nay dp sudt trong budng sdy nhé hon dp suit khi
quyén vi vay khong thé¢ ding moi char sdy dé thai am. Viéc thai 4m ding
mdy hit chan khong hodc két hop voi thiét bl ngung tu hay ngung k&t am.
Truong hgp nay chi dung mdy hit chan khong thi mdy hiit chan khang dam
nhiém hut toan bé hoi dm thodt ra tir vat dé thai vio méi truong. Trong
truong hop dung két hop mdy hit chan khong v&i thiét bi ngung t hay
ngung k&t am thi mdy hiit chan khéng ¢6 nhiéem vu tao chan khéng ban dau
(ldc khai dong mdy) va hit khi khong ngung khi thiét bj lam viéc. con thiét
bi ngung tu hay ngung két Am lam nhiém vy thai dm ¢6 nghia 12 toan bo Am
thodt ra hay ngung ket thanh tuyét va duge thai ra ngoai dudi dang long.

Khi sdy chan khéng ¢ trang thdi dudi diém ba (hé cua nudc (p = 4,58
mmHg: t = 0.0098°C) am trong vt & thé ran va & ving thang hoa cia ché
do nhiét nén viec hod hot am 1 qud trinh thang hoa. Am thodt ra sé ngung
thanh bang tuyel trong thi¢t bi ngung k&t am va thai ra ngoai bang cich xa
bang. Trudng hap nay goi la phuong phdp sdv thang hoa.

1.2.3. Phan loai phuang phap siy theo cach xir ly khong khi

Kht dung khong khi lam méi chat sdy can x& ly khéng khi trude khi
dua vao budng sidy. C6é hai hudng xir Iy khong khi [a gia nhi¢t vi khir am
(hodc tang am) ¢6 nghia & x{ Iy nhiét am. Can cd vao cich xtr Iy khong
khi ta co cdc phuong phdp say sau.

1. Phuong phdp sdy ding nhieét

Trong phuong phdp nay ngusi ta phai gia nhiét khong khi réi dua vio
bubng sdy hoac gia nhiét khong khi ngay trong budng sav. Phuong phip
say doi luu la mot phuong phdp sdy dung xir Iy nhiét. Khi gia nhiét cho
khong khi. nhiét do khong khi tang 1én, do dm tuong d6i giam con do chira
hoi khong doi. Khi khong khi tiép xdc vai vat s& truyén nhiét cho vat dé
am boc hoi, dong thoi do kheng khi ¢6 do am tuong déi thap nén chénh
l¢ch phan dp snar hoi ¢ bé mat vat va khong khi $s& da 16n lam cho am thoat
ra dé dang. Chénh léch nhiét do giira khong khi va vat cang 1én t6¢ do bac
hoi &m cang 16n. thoi gian sdy cang nho. vat kho cang nhanh. Tuy nhién
con phu thuge vao qud trinh truyén am bén trong vat say.
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2. Phuong phdp sdy dung xa Iy am (hiit am)

Trong phuong phap nay ngudi ta xu 1y khong khi bang cach hit am.
Khong khi duge hit am, do chia hoi giam lam cho do am tuong d6i giam
(nhiét do ¢6 (hé khong d6i) din dén nhieét do nhiet k& udt giam tic 1a Lang
dd chénh At = t, - 1. Tri s6 At 1ang sC tang cudng truyén nhi¢t tir Khong Khi
1&i vat lam cho am boc hot thodt vao khong khi dudi tac dong cua chénh
léch phan dp sudt hoi nude & bé mat vat va khong khi. Phuong phdp nay ¢6
nhuge diém la chi sdy duge am wr do, vige sdy am lien k€ rdt kho khan.
Mat khdc do nhi¢t do khong khi khong cao, thoi gian sdy dai nén vat Say
dé hong do vi khuan. Vi vay phuong phap nay chi dung dé sdy mot 6 vat
lieu sdy khong bi oi thiu, moc ¢ nhiét dé moi trudng.

DéE khir 4m clta khong khi ¢6 thé ding hai cdch.
a. Ding cde chat hit dm rdn

Chit hit 4m ran nhu silicagen ... ¢& thé diung d€ hat am Khong khi
trudse khi dua vio budng sdy hoac hut am khong khi ngay trong budng say.

b. Ding may hiit dm

Dung mdy hit am dé duy tri do am tuong doi cia kKhong khi trong

budng say <6 gid tri thich hop nham duy tri qud trinh tuyén nhiet, boc hoi
Am & vat sdy vi thodl &m vao moi truong.

3. Phutong phip két hop gia nhi¢t va hit dm
a. Ding chadt it dm rdn

Khong khi duge thoi qua 16p chat hut am ran dé giam do chira hoi. sau
d6 qua calorife dé gia nhigt (61 dua vio budng say. Dung phuong phép nay
khong khi vao buong sdy c6 nhiét do cao va do am tuong doi thap nén khi
ti€p xtc vai vat sdy s€ tang ddng ké toc do boc hoi dm giam thdi gian say.
Tuy vay phuong phdp nay khong thich hop véi vat li¢u khong cho phép nut.
cong vénh va vat ligu day.

b. Ditng bom nhiét dé hiit am va gia nhiét

Ding bom nhiét trong phuong phap nay rat thich hgp. Khong khi duge
dua qua gian lanh. hot nude trong khong khi s¢ ngung tu va thodt ra ngoat
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lam cho do chira hoi giam. Sau do khong khi qua gian néng cia bom nhist
dé gia nhiet déang dung am lam cho nhigt do wng lén. do am tugng doi
giam. Dung phuong phdap nay ta ¢6 thé duy i nhiét do va do am twong doi
cua khong khi thich hop. Tuy nhién dung phuang phap nay nhiét dd moi
chat say thap thudng gan nhiét dé moi truong vi vay chi thich hop véi mot
sO vat hgu. khong sdy duge cdc vat lieu dé bj vi khuan. lam hong & nhiét 4o
mo1 trudng: o1. thiu, mée...

1.3. CAC LOAI THIET Bl SAY

1.3.1. Thiét bi sdy dé&i luu

Thi€t bi nay st dung phuong phdp sdy d8i lwu. Day 13 phuong phéap say
thong dung nhat. Thi€t bi sdy d6i lun bao gém: thiét bi sdy budng, thiél bi
sdy ham. thi¢t bi say khi dong. thiét bi say tang soi, thiét bj say thap, thiét
bi say thung quay. thiét bi sdy phun...

1.3.2. Thiét bj sdy buc xa

Thi¢t bl nay sir dung phuong phap say bie xa. Thi¢t bi sdy nay ding
thich hop vdi mot sé loai san pham.

1.3.3. Thiét bj say tiép xuc

‘Thi€t by nay sir dung phuong phdp sdy tiép xdc, gom 2 kicu:

a. Thict bi sdy ti€p xtc vdi bé mat ndng kiéu tang quay hay 1o quay.

b. Thi€t bi say ti€p xiic trong chat long.

1.3.4. Thiét bi sdy dung dién trudng cao tan

Thiet bi sdy nay dung phuong phdp sdy bang dién trudmg cao tan.

1.3.5. Thiét bi sdy thiang hoa

Thiét bi nay sir dung phuong phdp hod hoi am la thing hoa (O trang
thal dudi diem ba thé). Viéc thai 4m dung mdy hit chan khong két hop
binh ngung két am.
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1.3.6. Thiét bi sdy chan khéng théng thuong

Thi€t bi nay s dupg cach thai am bang mdy hut chan khong. Do
budng say ¢6 chan khong nén khong thé dung cdp nhict bang doi luu, viee
cap nhiét cho vat am bang buc xa hay dan nhiét.

1.4. VAT AM

1.4.1. Dinh nghia

Vat am la nhimng vat thé cé chita mot luong chat long nhdt dinh. Vit
am bao gém vat kho tuyél ddi va am. Am irong vat thuong la nudc, truong
hop dac biét 1a dung moi hiru co. Ty & am dang hoi rat nho ¢é thé bo qua.
Nhing vat thé ¢6 kha nang chifa Am déu 1a vat xép. Cdc hang x0p trong vat
Ia nhitng chod trong chda khong khi ¢6 kha nang chira am. Khi ti€p xic voi
khong khi im hoi nude wrong khong khi s€ xam nhap vao cdc hang XOp va
ngung tu thanh long. Qua trinh nay goi la qua trinh hap thy am. Nhu vay
im trong cac hang xop gom long va hoi nhung do khai lugng riéng cta hai
rit nho so voi long nén ty 1€ am dang hoi vo cung nho ¢6 thé bo qua.
Nhitng vat ran khong x0p shu kim loai. thuy tinh ... khong c6 kha nang
chita am.

4 4.2. Cac théng s6 dac trung ¢o ban cha vat am
1. P6 dm toan phan
La ty 86 giita khoi lugng dm voi khoi lugng vat am:

G G,
o= L 100% = ——.100% (1.1)

-

3 (Ik +G

o day:
G, - khéi lugng am. kg:
G, - khoi lugng vat kho, kg
G - khoi luogng vat am. kg.
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Néu ¢ = 0 la vat kho tyét d6i. néu o = 100% thi toan bo fa am. khong
¢O vat kho.

2. Do dm tuyét doi

Lity s gitta Khoi luong am vai khai lugng vat kho:

T
M, = —

A100% (129

Tk

Do am tuyét doi ¢6 thé 16n hon [00%. Ta ¢6 quan hé giita » vit o, nhu
sau:

o)

- 100% (1.3}
- 0)

3. D6 chiru dam
La khoi hrong am chira trong 1 g vat kho:

G .
u= = kg'kgvdar kho (1.4
G
Ta co:
),

100

4. Nong do dm

La lugng am chira trong | ' vat am:

¢ day V Ia thé tich vat am.
5. Do dm cdn bin g

Mot vat am d¢ trong moi truong khong khi am s& xdy ra hai trudng
hop:

- vat bi say kho dén d6 am nhdt dinh can bang véi moj rudng xung
quanh.
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- var hdat am cho dén khi dat dén tri s nhat dinh can biang vdi moéi
treong khong khi xung quanh,

(3 trang thdi can bang d4m gifa vat va moi truong khong khi xung
quanh, do dm cla vat khong déi (vat khong hit dm ciing khong thai am).
D6 am cua val o trang thai can bang véi moi trudng khong khi bao quanh
vat am goi la do 4m can biang o, (hoac @y, U, N, ...). Nhu vay néu do
Am cla vat ® > o, val sé thai am dé dat dén can bang, nguge lai néu o <
®., vat s¢ hit &m dé dat dén can bang.

Do am can bang phu thudc vao nhiét do va do am tuong doi cia khong
khi am bao quanh vat va phy thudc vio ban chat cia vat. Nhiét do khong
khi tang do 4m can bing giam. Tuy nhién d6 4m can bang thay doi it khi
nhi¢t do thay doi. Do 4m tuong déi cua khong khi &m tang thi do 4m can
bang tang va nguge lai. Khi do am twong doi cua khong khi am o = 100%,
do am can bang cha vat s& dat dén tri s6 cuc dai ®,,,... PO am niy goi la
do dm gidi han o,.

Nhu da trinh bay & trén, do 4m can bing phu thuoc khong nhiéu vao
nhiét do vi vay doi v8i méi vat licu, do Am gidi han o, c¢é mot gid tri nhat
dinh. D6 am céan bang cyc dai ©, 12 gidi han cta do 4m lien k&t. Khi vat da
dat dén do 4m w, mudn hdp thy thém dm phdi cho triyc ti€p nude vao vat.
Am ma vatl ti€p nhan theo cdch nay goi la am tu do. Am ty do chua trong
vat khong han ché. Am iy do chita trong cdc hang x6p 16n hoac dinh uét
trén bé mat vat. Nhu vay, dai 4m chia trong vat 12 0« o chia ra 2 phén:

- phidn am 1r G + o, la am lién két.

- phin am tir ®, + @ 132 4m tu do.

Am ty do lién k&t y&u véi vat, sy hod hoi coa am nay tuong tu nhu
nuée tu do. Am tu do ¢6 thé bi loai ra khoi vat bang phuong phép co hoc:
ly tam, ép ... Am lien két c6 su lién két chat ché 0 mic d¢ khdc nhau wy
theo loai lién k&t: thdm thau, mao dan, hap thu, hod hoc. Trong dé lién két

thadm thdu 12 y&u nhat va lién két hod hoc 1a chat nhat. Am ¢4 lién k&t hod
hoc (thudong dudi dang phan t ngdm nude) ¢ lien k&t chat ché khong thé
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tich ra trong qud trinh sadv. Am lien két khé hod hoi hon nuée tr do. Khi
sy, trude hét am v do hod hoi thodt ra khoi vat. sau d6 dén am thim théu,
am mao quan, am hap thu.

6. Nhi¢t dung riéng ciia vdt Gm

Nhigt dung riéng cla vat am phu thuoc vio bin chat cia vat va do am:

C.=C,. U Qo D0
100 + o, 100 + o,
00C, +C _
S 1006+ G0 ek (1.6)
100 - o,

trong do:
C, - nhiér dung riéng cia vat kho:

C, - nhiét dung riéng ciia nudc.

1.5. TAC NHAN SAY

1.5.1. Nhiém vu cla tiac nhan say

T&c nhan sdy cé nhiém vy sau:

I) Gia nhiél cho vat sdy

7y Tai am: mang &m tir bé mat vat vio moi trudng.
3) Bao v¢ vat sdy khoi bi hong do qud nhiét.

Tuy theo phuong phdp sdy. tdc nhan sdy c6 thé thuc hién mot hoac hai
trong ba nhié¢m vu ndi trén.

Khi say doi luu. 1de nhan sdy [Am hai nhiém vu gia nhiél va tai am.
Khi say bie xa, tdc nhan sdy lam nhiém vy tai am va bao vé vat Nay.
Khi sdy ti€p xiic tdc nhan say 1am nhiém vy tai 4m.

Khi s&y bang di¢n trueng tan s6 cao. tic nhan s&y lam nhiém v tai
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Khi sdy chan khong chi ¢6 thé cdp nhiét bang birc xa hay dan nhigt
hoac két hop c¢a hai cdch cdp nhiét nay. Viéc thodl am dung bom chan
khong hay két hop bom chan khong va thi€t bi ngung k€t am (say thang
hoa). vi vay phuong phap say chan khong khong can tac nhan say.

1.5.2. Céac loai tac nhan sy
1. Khong khi dm

Khong khi am 14 loal tdc nhén sdy thong dung nhat. Dung khong khi
iam ¢6 nhidu vu diém: khong khi ¢6 san trong tu nhién. khong doc va khong
lam o nhiém san pham.

2. Khéi lo
Sir dung khéi 10 1am moi chal sdy c¢6 wu diém la khong can ding

calorife, pham vi nhi¢t do rong nhung ding khéi 16 ¢6 nhuoe diém la khoi
cé thé 6 nhiém san pham do bui va cdc chat ¢é hai nhu CO,. SO,.

3. Hon hop khong khi hot va hoi nuée

Tdc nhan sdy loai nay dung khi cin ¢6 do am tuong déi ¢ cao.

4. Hoi qud nhiet

Hai qud nhi¢t dung Jam moéi chat say trong trudng hgp nhiet do cao va

san pham sdy A chdt dé chdy, no.

1.5.3. Khéng khi am
1. Cdc théng sd co ban cia khong khi dm

a) Do dam rnwong doi 13ty s6 gitta lugng hoi nude cd trong khong khi
dm v&i luong hoi nude 16n nhat ¢6 thé chifa trong khong khi am dé & cing
mot nhiét do:

Gn 1005 = 2% 100w (Kl

T himax 1Y s

P =

trong do:



G,, kg - luong hoi nude trong khong khi am:
Gy kg - luong hoi nude 16n nhat ¢6 thé chi trong khong khi dm:
p,. Nim® - phan dp suat hoi nude rong khong khi Am-

Py.. Nim® - dp sudt bao hoa hoi nude o nhiet do khong khi am. Tri
$& py. ¢6 thé tra bang hoi nude hay tinh todn theo cong thife sau [6]:

(e 4026420
bw, = exp| 12031 - 22242
\

(1.8)
233°¥1

Do am tuong doi dac trung cho mic do bio hod clia khong khi am:
¢ = 0 12 khong khi kho, ¢ = 100% 1a khong khi am bao hoa.
b) Dé chira hei 12 lugng hoi nude chia trong 1 kg khong khi kho:
Ci; .
d= =" . kglkgkkkho (1.9}
Ty
& day: G, kg - lugng hoi nude chia trong khong khi am;
G,. kg - lugng khong khi kho.
G, va G, ¢6 thé xdc dinh theo phuong trinh trang thdi cua hoi nude va

khong khi kho6 theo p,. py va p, vay ta co:

d=622. P oikekkkho

P D,
=622 ¥Pw  oikekkkho (1.10)
p_(:)'ph.\

Tir d6 ¢6 thé xdc dinh phan ap sudt hoi thea cong thic:

d
Pn = = (1.11)
622 +p
¢) Entanpi cia khong khi dm duge tinh voi | kg khong khi kho nhu
sau:
T=1,+1, . kiikgkkkho
trong do:

{0



I, - entanpi cua khong khi kho, §, = Cut, kJ/kgkkkho voi Cy la
nhiet dung riéng cua khong khi kho, c6 i s6 la 1,04
kJikgkkkho, t 1a nhiét do cta khong khi am;

], - entanpi cua hoi nudc c6 trong 1 kg khong khi kho, xéc dinh
bai biéu thic:
= d.i, = d(r + ) (1.12)
vGi 1 - nhiét an hod hoi clia hoi nu6e, r = 2500 kJrkg:
C,» - nhiét dung riéng hoi nude, Cy = 1, 9 kJikgK:
Nhu vay ta cé:
[=Cut +d(r+ Cpnl)
= (Cy + 4.Cppit + d.r
= Ct + 4.1 {1:13)
C,y £01 12 nhiét dung riéng cta khong khi dm, kJ/kgkkkho.

Ta thiy entanpi cua khong khf am gbébm 2 phan: phan thi nhat la Ciwal
]2 entanpi hién va phan thit hai 1a d.r goi la entanpi an.

d) Nhiér d dong suong i,

Nhiét do dong suong ctia khong khi 4am 1a nhiét do cta khong khi bdo
hoa dat dugc bang cich iam lanh khong Khi 4m trong diéu kién do chira hoti
khong doi. Khi biét nhiét do va do im tuong doi ta cé thé xdc dinh nhiét do
dong suong. Nhiét do dong suong cO thé xdc dinh bang dé thi I-d hodc

bang cdch tinh todn khi biét t va ¢ nhu sau:
_ Trude hét xdc dinh do chira hoi cia khong khi dm:
d=622 PP orkgkkkho
P~ P-Pu
trong d6 py. 12 dp sudl bdo hoa ctia hoi nudc @ nhiét dg t{tra bang hoi nudc).
- Xic dinh phan 4p suat hoi nudc theo cong thuc:

pd
622 +d

Nim’

Ph =
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Khi bdo hoa ¢ = 100%. p, = p,. nhiét dé khong khi 4m lic nay 1a t,
chinh 1a nhiét do bdo hoa (ng véi dp suat p, = p,.. Vi vay cé thé ira bing
hot nude bido hoa véi p, ta xdc dinh duge nhiét do bao hea.

e) Nhiét do nhiér ké wot t,,

Nhiét d¢ nhiét k& udt 1a nhiét do cta khong khi dm bio hoa dat duoc
bang cach cho nude bde hoi doan nhiét vao khong khi am. Qud trinh xay ra
lam cho nhiét d¢ khong khi 4m gidm, do am tuong d6i va do chita hoi tang,
con entanpi khong déi. Qua trinh dat dén trang thdi can biang ¢ = 100% thi
nhiét do khong khi &m 14 t,. Nhiét do nay ciing chinh 1 nhiét do nudc.
Nguoi ta do nhiét do nay bang cach 14y bong hodc vai thd quan va bau thuy
ngan cita nhiét k€ va nhing vao nudc vi vay

c6 tén goi 12 nhiét do nhiet k& wot. /|
Khi do 4m tuong déi cua khong khi am ;
¢ < 100%. t, >ty vi 1y > t,. Khi ¢ = 100% L,
thit, =ty =t,. P
Ta thdy dé chénh nhiét do At =1, - t ty 2= 100%
phu thuéc vao ¢, khi © cang nho thi At cang ts o

ién, su bay hoi cla nude vao khong khi am 9
cang nhanh. Nhu vay do chénh At biéu thj Hinh 1.1. Xac dinh nhiét d5 dong

) , ¥ ) L ) suong va nhiét dé nhiét ké udt.
kha ndng boc hoi am nén c¢6 tén goi la thé
sdy. Khi At = O dat dén can bing giita khong khi &m va nudc (1, = t,) lic
nay khong ¢d sy truyén nhiét tir khong khi dén nude va khong ¢é si bay
hoi cha nudc vao khong khi.

Bit nhiét do khong Khi 1, vA nhiét do nhiet ké udt ty c6 thé xdc dinh
do am tuong d6i @,.

- Trude hét ta xac dinh d,

dy =622, P
P~ Psu

& day psy & dp sudt bao hoa clha hoi nudc ¢ nhiét do t,, (tra bang hoi nudc
biao hoa).
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- Xdc dinh entanpi cia khong khi am:
Ly = Cuty + dy(r + City)

Qud trinh 1 - M ¢6 I = const nén I, = I,. T d6 ta xdc dinh do am
tuong déi & trang théi i:

d, = L=Caty
G o W
, d
va @ = | J—
(622 +d, Ipy,

¢ day py., tra bang hoi nudc bao hoa theo t,.
f) Thé tich riéng va khéi lwgng riéng cia khong khi dm

Khong khi am 12 hén hop khi 1¥ tudng nén ta cé thé xdac dinh khéi
lugng riéng cua no:

Pn + P, _ Py +p"Ph
R, T BT R.FP - R.T

e
]
-
»
+
o
o
"
|

= iIr[L - L].(pphs + L} . kgim' (1.14)

Thé tich riéng clia khong khi 4m la:
1 i
v=— , mikg
o

Khoi tugng riéng clia khong khi kho (tinh theo thé tich khong khi am)
12 khéi luong khong khi kho chita trong I m* khong khi 4m duge xdc dinh
theo cong thic:

Pe _ P-9Pu
R,T R,(273+1)

o, = (5.15)

& day p la 4p sudt clia khong khi am:
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p =745 mmHg = 99333 Nim

Viy ta co:
09333 — op, ; :
S kglmr 1.16)
= gaman (
Cé thé tinh p, theo do chita hai:
Pk = Z -}
L 1000 )
99333

= . kghn' {1.L7)

{ k!
| 287 + 462 4 lo73+n)
\ 1000 /

1.5.4. Khéi 10

Khi sit dung khéi 1am moi chdt sdy ta phai tinh todn quéd trinh chdy
nham thu duce khéi 10 ¢6 luu lugng, nhiet do. do chita hoi nhat dinh. So do
nguyén 1y budng dot tao khoi lam moi chit say duge biéu dién trén hinh
1:2s

nhién liéu
khoi
khéng khi | RS
2 y
7

1 2 3 Ikhéng kai

Hinh 1.2. Sd d6 nguyén ly budng 46t tao khoi:
1. budng dét; 2. budng lang bui; 3. budng hoa trén.

Trong tinh todn qud trinh chdy. dé 1ao khoi lam moi chat say. ngudi ta
thudng tinh cho | £g nhién liéu va can xéc dinh céc dai lugng co ban sau:
1) Nhiét tri ciia nhién liéu

Nhiét tri ciia nhién liéu c¢é thé xdc dinh theo thanh phédn nhién ligu
hoic do trong phong thi nghiéem. Khi biét thanh phan nhién li¢u, ¢0 thé xdc
dinh nhiét tri theo cdc cong thige sau [11]:

. D&i v6i nhién liéu ran, ta co:



QY =~ 25000 + W), klikg
Q" =Qi(100-A" L WMY/100 ,  kJlkg
Q! =340C" + 1250H¢ + 110(S° —0%) . kl/kg
_ P6&i véi ddu nang (madidt):
Q =Q.-5045H , keallkg
Q, = 12400 - 2100d* . kcallkg
trong do: ‘
H = 26 - 15d 1a thanh phin hydro trong dau;
d 12 1y irong clia dau & 60°F, d = 0.8152 + 1,0285.
_ P&i véi nhién liéu khit
Q. = 0.01{Qeo €O + Qu, Hy + QupsHaS+ Qe i, CuHli) - Kitmte

irong d6:  CO, Hy, Hu5, C_H, 14 thanh phan thé tich cua nhién liéw;

Qeor Quy v Qs Qe i, 1a nhiét tri cda cac chat khi chay

tuong Ung:
Qy, = 10800 kJ/m'te Qg = 91400 S/t
Qo = 12150 kiin'tc Qe = 118800 kJin'tc
Qu,s = 23400 kiim'te Qey, = 39300 kiin'te
Qeu, = 35800 kJ/m'te Qe = 86000 kIt
Qe = 63800 Kim'tc Qe = 116000 ki/m’te

Trong cac cong thic o trén:
QY la nhiét tri thdp lam viéc
Q" 1a nhiét tri cao lam viéc

Q* 1a nhigt tri cao theo chit chay.
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2) Tiéu hao khong khi
a) Tiéu hao riéng khong ki 1y thuyét
Theo [1] ta ¢d:
- D61 voi nhién liéu rén va long:
L,=0,115C" + 0,345H" + 0.043(S" - O") , kglkgnl (1.18)
trong do: C", H", ", O" la thanh phan nhién liéu theo khéi luong.
- D61 v61 nhién ligu khi:

n
m+ -

4 ¢ H -0, |. kglkgnl
I12Zm+n i

i J

L, = 1.38] 0,0179CO + 0.248H, +

{1.19)
trong d6: CO, H,, C H, ... 1a cdc thanh phdn nhién liéu theo khoi luong.

- Xdc dinh theo nhiét tri;

1293.QY
Lu=1q1-_‘—“‘—A Qg (120)
1000
by Tiéu hao riéng khong khi thuc ¢
L=wo;L, (1.21)

o day o la hé s8 khong khi thira trong budng lira.

Hé¢ s6 khong khi thira o - chon theo loai nhién liéu va cdu tao bubng
d6t. Khi diing khéi 1lam moi chat say, nhiét do khéi thudng thiap hon nhicu
so v&i nhiét do khoi ra khoéi budng lira vi vay cdn dua khéi qua budng hoa
ron vdi khong khi dé dat duoc nhiét d6 moi chdt theo yéu cdu. He s6
khong khi thira chung la:

L +AL oL, +AL
o= =

LH I’ﬂ

AL
=y + ol A o + Ad

trong do Ac 12 h¢ s& khong khi thira trong budng hoa tréon.
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3) Xdc dinh hé 56 khong khi thira

Hé s6 khong khi thita o duge xdc dinh bang cich chon oy theo nhién

lieu va kiéu budng dét sau dé tinh Aa theo qud trinh hoén hgp khong khi va

khoi.

Hé s6 khong khi thita chung o tinh theo khéi vao budng sdy cé thé xdc

dinh theo nhiét d¢ khoi dung lam moi chat sdy. Theo [1] ta co:

a) Dot voi mhién liéu rdan va long

2 ( 9H!‘f +W|\' +Ah
QN +Cly _Ll_ oo ]Ckh[kh
o= W +

. 1
Lll[(“kh{kh + 1'}65{‘(]]'—10]
v I¥
g P Y TN
l()O h ol b h
+
i.d
L,(C (o + ‘!—“-—1,}
l\ kh* kh 1000 1/

trong do:
QLV - nhiét tri cao cua nhién liéu;
Nue - higu sudt budng dot;
C,, - nhiét dung riéng cha nhién ligu;
t,, - nhi¢t d6 nhién liéu vao budng 4ot;

i, - entanpi cta hoi nudc trong khoi;

(1.22)

i', - entanpi cua hoi nuéc dung dé phun nhien li¢u (khi dét nhién

{icu long dung hoi nude phun rhién li¢u);

W, - tiéu hao hoi dé phun nhién liéu (khi dot nhién lig¢u long):

I, - entanpi cla khong khi vao buéng dot;
d, - do chira hoi clia khong khi vao budng dot;
C,» - nhiét dung riéng cia khori;

1, - nhiét dé cta khoi.
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Khi dét nhién liéu ran W, = 0.
Nhiét dung riéng cta khdi duge xac dinh theo cong thirc sau:

~ 1 bl —~ 1 B
(JC()QCCZOz +("SO'3 (’S()z * ('Nchz R ("O'_)_COZ
Gkh

kh =

trong dé: .
Geo, » Gsoy Gy » G, 12 thanh phédn cua khéi kho:
Ceo,+ Cso, - Cyy - Co, 12 nhigt dung riéng cta chiing.

(3 trén 1a d3 x4c dinh dugc:

Gy, = 0.0367.C" . kgrkgnl

Gy, = 0,02.8" , kglkgnl

Gy, =0,768alL, + 0.01N" | kglkgnl
Go, = (a- 1).0.232.L, , kgrkgnl

rong dé: HY, W™, "%, §", N" la thanh phdn nhién liéu theo khoi
luong.

b} Doi voi nhién lién khi

) ( 0,09n
QI\ nhd + Cnlln] _Ll - zlz_m +n CmHn ]Ckhtk}:
o= i * 3 -
J 1
L‘IJLCkhtkh * IBOE) _IUJ
0,09n ' ; .
[Z s C.H, \]lh + Wy Gy =1y

. (1.23)
el )

L[)[Ckh[kh * 1'000 = {JJ

o day:
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C,H, - thanh phan cdcbua hydro tinh theo phan tram khoi lugng:
W, - d0 am cta nhién liéu khi;
i'y - entanpi cua hoi &m trong nhién liéu.
Sau khi xdc dinh hé s6 khong khi thita chung o ta chon hé s6 khong
khi thira ctia budng dét theo nhién liéu va kiéu budng dét o, tr d6 ta co:
Aot = o - Qpy

Vay luong khong khi can hoa tron thém la:

AL = Aok, . kglkgn!

1.6. CHE BO SAY

1.6.1. Khai niém va dinh nghia

Ché do say 1a tap hop cic tdc dong nhiét &m cha moi chat say dé€n vt
liéu sdy nham dam bao chdt lugng va thai gian sdy phat dinh theo yéu cau

[2]-

Ché do sdy thé hién dudi dang cdc thong s6 sau: nhiét do tdc nhan say,
hiéu nhiét do kho udt At (hay do am tuong doi @), toéc dd moi chat say.

1.6.2. Cac thong sd xac dinh ch& do sy
a) Nhiét do tac nhdn sdy vao thiét bi t,

Nhiét d¢ tic nhan sdv vao thiét bi anh hudong quyét dinh dén (6c do say
¢6 nghia 1a anh hudng quy&t dinh dén thoi gian sdy. Nhiét do t, cing dnh
hudng dén chat lugng sdn pham sdy. Mot s6 san pham say khong cho phép
sdy & nhiét do cao vi vay n6 khong cho phép nhiét dé tdc nhin sdy vugt qud
gia tri nhat dinh. Nhi¢t do tdc nhan sdy vao thiét bi cang cao, 16¢ do say
cang 1én dan dé€n thoi gian sdy giam va giam tiéu hao nang lugng. Tuy vay
nhié¢t do tdc nhan sdy cang cao thi ton that nhiét vao moi trudng cang {én
dan dén tang tiéu hao nang lugng. Vi vay can xdc dinh tri s6 t, t8i vu theo
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ham muc tiéu 1a t1iéu hao nang luong. Tri s6 t; 181 vu theo tiéu chi nay
thudng khd i6n vi vay khi sdy cdc vat liéu nhay cam nhiét {(chat luong san
pham giam khi nhiét do tang) thi nhiét do tac nhan sdy t, xdc dinh theo
diéu ki¢n chat lugng san pham. Vi du khi sdy cdc vat lieu dang tinh hot
nhiet do tdc nhan sdy (, thudng nho hon nhi¢t dd ho hod (khoang 60°C).

b) Po dm tuong doi cua khong khi vao thiét bi o, (hay At,)

P6 chénh nhiét do kho uét cha moi chat vao thiét bi At, tao nén 1hé
sdy. nd 1a dong luc cho @m thodr ra tit vat vio méi trudng. The sdy cang 16n
thi 16c do thodt &m cang lén. Tuy nhién khi tdc do thoat 4m 1on sé din dén
vil say bién dang (vénh, nat) vi vay ta chon At, thich hop vdi timg loai san
pham va ting giai doan cia qud trinh sdy.

¢) Nhiét do méi chat sdy ra khoi thiét bi t,

Nhi¢t do nay cang 1én thi 16n that nhiét do khi thodt cang cao. Vi vay,
theo muc tiéu tiét kiém nang lugng thi nhiét do t, cang nho cang tét. Tuy
nhi¢n. khi chon t, phai bao ddm At1, = t, - t,, dé duy tri qua trinh truyén
nhi¢t gita moi chat say va vat lieu say. Do chénh nay cian chon t6i wu vé
kinh té. t, cang ién thi nhiét truyén tir moi chat sdy dén vat liéu sdy cang
Ién dan (61 8¢ do bay hoi am 16n. thai gian s&y giam, tiéu hao nhiét cho
qud trinh say giam. Pong thoi t, 16n s¢ din (61 tang (6n that nhiét do khi
thodt va tang 1on thal nhiét vao moi trudng do truyén nhiét qua vo thiét bi.
Vi vay can chon At, t8i vu. Tri sd nay thudng chon theo kinh nghiém tir
10 = 157°C.

d) Bé am moi chdt sdy ra khoi thiét bi ¢,

Thong s6 nay cling anh huéng dén qua trinh sdy. Chon o, cang ldn thi
tiéu hao riéng khong khi cang nho. Tuy viy, viée tang ¢, bi han ché bai do
am can bang cba vat liéu tuong Gng véi trang thii khong khi 4m ra khoi
budng sdy (t,, 9,). Khi ¢, tang dén tri s6 nhat dinh @,, th do 4m cia vat
ligu sdy o = ., ldc nay gitta vat liéu vi moi chat sdy dat dén can bang, am
trong vat khong thodt ra duge tham chi néu tang ¢, qué tri $6 ©,, s& xay ra
hién tuong vat lieu hit am tr moi chat say. Trudng hop nay ¢6 the xay ra
khi say ham clng chiéu.
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Tri $6 ¢, thudng chon nhd hon tri $6 gidi han @, tit 5 dén 10%. Theo
[3] tri 6 @, t6i vu thay doi tuy thudc nhiét do t,. V&i nhiét do t, = 40 +
60"C, tri s6 @, hop 1y 1a 80%.

Trong thi€t bi sdy budng, ché do say thay doi theo thoi gian sdy. Mbi
giai doan sdy thudng chon cheé dé sdy khac nhau.

e) Toc dé tde nhan sdy

Téc do tac nhan sidy anh huong ding ké dén su thodt 4am cia vat sdy.
Téc do tdc nhan sdy cang 16n sy thodt am cing 16t. Tuy nhién, téc do tac
nhan siy cang 16n dian dén tang t6n that dp sudt trong qua trinh luu dong
cua moi chat say trong hé thong lam tang nang luong cla quat gid. Vi vay
cdn chon tdc do hop 1¥. Theo kinh nghiém van hanh thuc t&€. d6i v&i thiét bi
sdy budng va hidm dé say g, t6c do tac nhan sdy chon theo cdc ché do sau:

- tudn hoan tu nhién, t6c do tdc nhan say < 1 m/s
- tuan hoan cudng buc yé€u, t8c dé 1 = 2 m/s
- tuan hoan cudng bifc manh, 10c do 2 = 3 m/s

Toc do tic nhan s&y con anh hudng dén kich thude thi€t bi, vi du:
Thiét bi sdy budng va ham toc do tdc nhan say 1én thi tiét dién budng hay
ham cang nho nhu vay néu cung cong suat thi chiéu dai hdm sé 1dn hon. Vi
viy cin chon t6¢ do tdc nhan sdy hop 1y dé cho gilia ti€t dién va chiéu dai
can ximg. (3 mot 6 thi€t bi sdy nhu sdy dng khi déng, sdy tang s6i... toc do
tdc nhan sdy duge tinh todn theo ché do khi dong can duy tri trong thiét bi.
Ngoai ra téc do tdc nhan sdy con bi khéng ché boi ty 1¢ bay vat li¢u theo
moi chat,

1.6.3. Chon ché db say

Viéc chon ché do sdy thudng can ¢t vao 2 tiéu chi: mot 1a su lam viée
cua thict bi va hai 1a can ¢ vao vart liéu say.

a) Can cit vao su lam viéc cua thiét bi
- Cic thi€t b1 sdy lién tuc nhu: sdy ham, sdy khi dong, sdy tang soi. say

phun ... cdc giai doan cna qud trinh sdy phan bo 6n dinh trén thiét bi theo
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chiéu chuyén dong cua vat liéu (vi du: thi€t bi sdy ham, cdc giai doan siy
phan bo theo chiéu dai ham). (3 cdc thiét bi say ndy, ché do say duge chon
cho ca thiét bi khong phu thudc thai gian, cy thé la chon trang thdi moi
chit vao t,, ¢, trang thai moi chat ra t,, 0,. Ngoai ra. viéc chon ché do say
cOn can ¢t vao thiét bi 1am viéc cung chiéu hay nguge chiéu.

- Thiét bi sdy lam viéc chu ky

() cac thiét bi sdy l1am viéc chu k¥, cdc giai doan cha qué trinh sdy
phan bd theo thai gian sdy, vi vay & mdi gial doan sdy can chon ché do say
thich hop. Vi du, trong thiét bi sdy thiing quay dung say ca phé theo chu ky
thdi gian sdy 24 gio v&i cd phé hat do am dau 52%. cudi 12%. Ch€ do sdy
cling dugc chon khdc nhau, ¢6 3 giai doan: giai doan dau 8 gi¢, nhi¢t do
moi chat vao 68°C, giai doan 2 thai gian 8 gid, nhiét d6 moi chat vao 64"C,
giai doan 3 thoi gian 8 gid, nhiét do moi chat vao 59°C. Ché do sy trong
thi€t bi s&y budéng duge dua ra trong [10].

b) Cdn cir vao vat liéu sdy

- Cdc vat lieu sdy khong cho phép cong, vénh. nitt nhu g, dé gom,
men st ... khi chon ch& do sdy cdn ca hai thong s6 nhi¢t do v do am tuong
dsi (hay At).

- Cac vat liéu sdy khéng sg nit, cong vénh nhu rau qud. thuc pham,
thirc an gia sic, khoai sdn thai 14t ... khi chon ch& d¢ sdy chi cdn chon
nhiét dé vao thié€t bi t, con nhiét do ra khoi thiét bi t, va do am tuong doi
¢, chon theo cdc tiéu chi & phéan trén.

1.6.4. Cac bién phap dé duy tri ch& do say

B¢ dam bao duy tri ché do sy thich hop cho ting loai sdan pham va
ting giai doan ciia qué trinh sdy c6 thé tién hanh cac bién phap sau:

@) Phun dam

Khi ch& do sdy cdn do am tuong d6i cao ma sau khi gia nhi¢t do am
trong d6i ctia moi chat khd nho, trudng hop nay cén tang do 4m tuong doi

cta khong khi. Mot bién phdp ¢6 hiéu quéa |2 phun am. titc 12 phun nwdc
vao khéng khi, nudce s& bay hot lam cho d¢ am tuong déi cva khong khi
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tang lén. Trong hé thong didu hoa khong khi ngudi ta su dung rong rai
phuong phdp nay.

b Hoi licw mée phdn khi thai

Khi thai cua he thong sdy co do dm wrong dsi ¢ cao. Sit dung hoi huu
13 ldy mot phan khi thai hoa tron vdi khong khi mdi dua vaio hé thong.
Diém hoa tron ¢d thé dat trude hodc sau calorife vi thudng dat & dau hut
cua quat gi6. Lam nhu vay co thé tang dé am tuong doi clia moi chat siy
vao hé thong, dong thot ¢d thé tiét kiém nhiét. Sir dung héi luu 6 thé didu
chinh duge do am tuong doi vao thi€t bi sdy theo yéu cédu cua ché& do say
bang cach diéu chinh ty 1& khi hoa tron (hé s6 hoi luu).

c) Sit dung gia nhiét trung gian
Gia nhiét trung gian 1a gia nhi¢t thém cho moi chit trong budng say.

Nhuge diém 16n cla thiét
bi sdy buéng la nhi¢t do moi
chit giam dan theo chitu tT
chuyén dong clGa moi chat r
trong khi do vat lieu ding yén 1
nén sin pham kho khong déu. /,/
Pé khac phuc nhuge diém nay

cé thé sur dung gia nhiét trung 5
gian. Mudn vay budng siy can o)
chia ra nhiéu phian, moi chat
sdy qua mol phdn duge gia
nhiét bd sung lam cho nhigt do L,
tang lén. nhiét do moi cha 7
trong budng sdy s& deu hon.

|
Trén hinh 1.3 qua trinh :

0-1 la gia nhiét trong calorife 0 d

chinh. Qud trinh 127 12 qu3 Hinh 1.3, Qué trinh say

trinh say trong phan 1. qua cé gia nhiét trung gian.

trinh 2’1" 14 gia nhiét trong

calorife phu va 1'2 1a qud trinh s4y trong phén 2 cua budng sdy.

|
!
I
{
!
I
!
[
d

Q_\V

2 2
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1.7. CAC PHUONG PHAP XAC DINH THOI GIAN SAY

Thai gian say la mot dai luong dac trung 16ng hop cua qud trinh say,
né cé v nghia dac biét quan trong trong qud trinh thiét k& va van hanh thiét
bi sdy. Thdi gian sdy phu thuoe vao nhié¢u véu 18, trude hél la cde dac trung
ctia vat liéu sdy nhu ching loai, hinh dang, kich thude. do am ban ddu va
do am san pham sau khi sdy, cdc dac trung cua thié€t bi say nhu: phuong
phéip sdy, ch€ do sdy, cich bo tri vat liéu trong thiét bi (chiéu day Idp vat
li¢u ...). Do viéc xdc dinh thoi gian sdy bang giai tich gap nhiéu kho khan
nén trong tinh todn thuc t€ ta thudng xdc dinh thor gian say bang thuc
nghiem (cdc cong thire thuc nghiém) hoac theo kinh nghiém van hanh.

Tuy nhién khi nghién ctu cdc thiet bi sdy moi va dé sdy cdc vat Liéu
chua ¢6 nhiéu kinh nghiém thyc t€ ngudi (a phai dya vao 1y thuyét hoac két
hop 19 thuy& vi thye nghiém dé xdc dinh thoi gian say.

Vé nguyén tic, thoi gian sdy 6 thé tinh bang gial tich theo cic budc
sau day:

1. Xay dung mo hinh vat 1y phu hop vO1 vat liéu cdn sdy va voi mot
thiét bi sdy nao d6 phit hop véi phuong phdp cép nhiét va ché do say.

2. Tir m6 hinh vat 1y thiét 1adp mo hinh todn hoc cua bai todn truyén
nhiét truyén chdt clng vai cac diéu ki¢n don tri tuong Ung.

3. (3iai mo hinh todn hoc tim nghiém u = f(x, y. z. ©). Tu thi nghiém
nay tim gid tri trung binh theo toa d6 khong gian sé& duge u,, = f(1). Tir do
c6 thé xdc dinh duge thoi gian sdy T.

Dé xay dung duge mé hinh todn hoc thuong phai don gian hod bang
cich bo di mot 6 y&u 1o anh hudng vi vay cdc k€t qua thu duge bing giai
tich thuimg sai khdc vai thye t€ vi vay viée dp dung con han ché.

Sau day sé& gidi thi¢u mot s6 phuong phép tinh toan thoi gian say.

1.7.1. Phuong phap A. V. Lu - ¢8p

Pay la phuong phip giai tich ding dé xdc dinbh thoi gian say doi vol
vat lieu dang t4m phéang sdy trong thi¢t bi say doi luu [1].
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D¢ mo hinh todn hoe ¢d thé gidi duge mot cich don gidn, A. V. Lu -
cOp dd bo qua anh huong cua nhiét do dé€n do am. Do dé phuong trinh dan
chdt ¢ dang:

2
Au 2u

— =4 —
m
ot ax?

Trong giai doan sdy t6¢ do khong doi ta coi ddng am trén bé mat
q., = const. Thoi gian say trong giai doan nay bing:

Trong giai doan say 16c do giam A. V. Lu-cOp da giai phuong trinh vi
phan vdi cdc di€u kien don tri va khi bi€n doi chuyén tir do chita am u sang

dé am o thu duge két qua thoi gian sdy trong giai doan 16¢ dé giam nhu sau:

1 W, — .
T, = —'111_!‘___‘?‘
k o, -0,
¢ day k goi la hé s6 say, k = X.N, v&i x = ———— goi 12 hé¢ 56 sdy tuong

0y ~ @y
doi.

Thai gian sdy t6ng cong 1a:

0 -—w, I
N XN

TR [1 + 00 . —y, )X] , h (1.24)

Tir cong thitc (1.24) ta thdy, mudn xdc dinh thdi gian say theo phuong
phap A. V. Lu - ¢6p cdn bi¢t do 4m ban ddu ®,, do am can bang o, va toc
do sdy trong giai doan say t6c do khong doéi N. O day N can duoc xde dinh
bang thye nghiém phy thudc vao ché do sdy.

1.7.2. Phuong phéap G. K. Phildnhencd [1]

Philonhencé da nghién ciu nhiéu dudng cong say & cdc ché do sdy
khdc nhau. 6ng di phédt hién ra ring cdc dudng cong s5ay ¢6 thé biéu dién
bang mot dudng cong duy nhat néu Iy mot truc 12 t6c do sdy dw/dt va truc

kia la td¢ do dan suat:
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I dw

0= —.
N drt

T6c do sdy dan sudt ¢ duge xdc dinh bang thyc nghiém ¢6 dang:

A-Blo-o,)"

0=

Cac hé s¢ A, B, m phu thuéc vao vat licu. Khiim = | thi thdi gian sdy
¢é thé xdc dinh bang cong thirc:

1 do W - Oy

N dr T A+ B{e - (och)

1( A +B\|d<o
J

dr= -
Niw-o,
@, — O, )
= HA,m W O Blo, ~ou)] . (1.25)
DS vai tam phang néi chung:
B @ W
? 28.5 + 0.73(, ~®4)
& day o, la do am wuyét doi.
Viy ta co:
4= O
= —l~-.[28,5.ln k! i 1 0,73(co,,, —e)h_,,)],
Nj W, — O ]

Ta thdy rang mudn. s& dung duge phuong phdp nay can phai xdc dinh

bang thyc nghiém td¢ d¢ sdy dan xuat.

1.7.3. Phuang phap N. F. Docuchaef [1]
Phuong phdp nay da coi phuong trinh dan am nhu phuong trinh tham.

Tit d6 ta nhan duge quan hé gilta do am va thoi gian say:
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W=, -

A+ Bt

trong dé: A, B phu thudc vao vat li¢u say va cheé do sdy.

Tir 46 ¢ thé xdc dinh thdi gian sdy theo cong thie:

A(u), —w)

T =

]—B(@), —co)

.

1.7.4. Xac dinh thai gian say bang thyc nghiém

{1.26)

Cac cong thic thuc nghiém duge xay dung trén ¢o sd nghién ciru thuc
nghiém qud trinh sdy, vi du khi say gb thdl gian sdy ¢o thé xdc dinh bing

cong thie [2]:

T = IZO.AI.AZ.A.;.A,,,AS.A;, N

h

trong dé 120 1a thai gian sy gb tiéu chuin & ché do dinh mifc.

Céc hé s0 la:

A, - hé s6 phu thuoc loai gé

Loai gd

Thong, tung, bach
Cay béd duong
Bach duong

Luc diép

Soi, dé

Hé s0
0,9
1.0
1,4
4,0
6.0

A,

A, - hé 56 phu thuoc chiéy day gb. A, = 0,00283.8" .

Bang 1.1
Xac dinh hé s6 A,

(1.27)

Chidudays.mm| 13 | 16| 19 | 22 | 25 | 32
A, 0132 ] 0,81 | 0,234 | 0,292 | 0,350 | 0,54
Chidu déy s, mm | 40 | 50 | 60 ; 75 | 100 | 130
A, 0715 1.0 | 1314 | 1,83 | 283 | 4,19
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A, - hé s6 xét dén anh hudng chiéu rong g6

Bang 1.2
Xac dinh hé s6 A,
Ti 6 chiéu rdng/chiéu day | bis <2 2<bs<5 b/d > 5
Hé s6 A, . 08 1.0 : 1,25

A, - hé 508 xét dén anh hudng chat lugng gdy
loaii A,=1.2 loa13 A,=09
foaiz A.,=1,0 loaid A,=08
A - hé s& xét anh hudng su tuan hoan moi chat

a) tudn hoan tu nhién v < 0,3 m/s

vat liéu rdl mong 6 < 22 mm A:=2,6
vt liéu mong 22 < 8 < 32 mm Az 200
vat liéu day & > 32 mm A= 1.5

b) tuan hoan cudng birc yéu v < 0.5 m/s

vat liéu radt mong A= 1,8
vat 1iéu mong A= 1.5
vat liéu day Ki=3

¢) tuéin hodn cudng bific vira v = | + 2 m/y

vat liéu rat mong Av=1.2
vat liéu mong A =10
vat liéu day A;=09

d) tuan hoan cudng birc manh v > 2 m/s

val ligéu radt mong Aq=1.2
vat liéu mong A= 10
vat lieu day A, =09

A, - hé s& anh hudng cla do 4m



A, = [A3IF 2L
o,

Ché d6 tiéu chudn, o, = 60%, ®, = 12%, A= 1.
Theo tai liéu [5], thai gian sdy gd ¢ thé xdc dinh theo cong thifc thuc

nghiém sau:

T =

25 w

=

1.5 (%
Alno, - lnmz).{ p ] {?)[HJ . h (1.28)

trong do:
a - hé so sdy, phu thudc vao loai gé (khai lugng riéng);
t - nhiét d6 moi chat say. "C;
w - 18c do moi chat sdy trong budng say, m/s:
& - chiéu day vdn gb, nm;
O« Wy - 40 &m ddu vi cudl coa gd.

Céng thic nay st dung cho thi€t bi siy bubng doi luu cudng bic dung
hoi nude lam chat tai nhiét. Thiét bi loai nay duoc ché tao véi chét lugng
cao van hanh ba ca lién wc.

Bang 1.3
Xac dinh hé 86 a

0o kg/m? | 375 | 400 | 425 | 450 | 475 | 500 | 525
ta | 147 | 168 | 189 | 210 | 23,05 251 | 27,2
0o kg/m’ | 550 | 575 | 600 | 625 | 650 | 675 | 700
1/a | 29353145 | 335 | 3555 | 37,7 | 39.8 | 420
oo kg/m® | 725 | 750 . 775 | 800 | 825 | 850

1fa 43,85 ] 46,05 | 48,15 | 50,25 | 524 i54‘3

1.7.5. Xac dinh th&i gian say theo kinh nghiém

Khi thiét k& thiét bi sdy déi v6i nhiéu loai san phdm thoi gian sdy
thudng 1y theo thue nghiém. Cdc so liéu thuc nghiém vé thoi gian sdy cia
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mot loai san pham nbat dinh thudng k&ém theo cdc diéu kién vé: chung loai
thiét bi cy thé, chf do sdy (nhiét do. 16c do moi chat say), cic thong 50 vE
kich thudc vat liéu. cach ba tri vat licu trong budng (chiéu day 18p vat lieu
trén khay ...), dé am dau va cudi clia vat ligu ...

Vi du: Sdy ca phé hat trong thiét bj sdy thing quay lam viéc theo chu
k¥, do 4m vat lieu oy, = 52%, ©,; = 12%. Thoi gian sdy 1a v = 24 /1. Trong
d6 giai doan 1: 1, = 8 A, nhiét d6 moi chat vao 68"C, giai doan 2: 1, = 8 I,
nhiét d6 moi chat vao 64°C, giai doan 3: t, = 8 /i, nhiéi do moi chat vao
59°C [1].

Trong phan phu luc ¢6 gi6i thiéu thai gian sdy cha mot s6 vat ligu theo
thuc nghiém.

1.8. CAU TRUC HE THONG SAY

1.8.1. Cac bo phan cd ban cua hé thong say
Hé¢ thdng say bao gom cdc bd phan co ban sau:

1. Buéng sdy

Budng sdy 1a khong gian thuc hién qud trinh sdy kho vat liéu. Day la
bo phan quan trong nhit cla hé thong sdy. Tuy theo phuong phap sdy. loai
thié1 bi sdy ma budng sdy cé dang khdc nhau. Vi du thiét bi sdy budng, bo
phan budng sdy c6 thé nhd nhu mot cdi 10, ¢é thé 1én nhu mét can phong.
Trong thiét bi sdy him, budng sdy 12 mot budng cé chiéu dai 16n nhu mot
dudng ham (tuynen). Trong thiét bi sdy phun, budng sdy la mot budng hinh
tru diing hay nim ngang. Trong thiét bi sdy khi dong, budng sdy 1a mot ong
hinh tru dé dimg. cé chiéu cao 1dn.

2. Bo phdn cung cdp nhiét

Tuy theo hé théng siy khdc nhau, b phan cung cdp shiét cing khac
nhau. Vi du, trong thigt bi sdy bic xa, bo phan cdp nhiét khd don gian, ¢6
thé 1a cdc dén héng ngoai, cdc Ong day dién trg, hay cdc tim bic xa gia
nhiét bang chat long hay khi dot.
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Thi&t bi sdy doi luu duing méi chat sdy 1a khong khi, chdt tai nhiét 1a
hai nude thi bo phan cdp nhiét 13 calorife khi - hoi. Néu chat tai nhiét la
khoi thi b phan cdp nhiét 1a calorife khi - khéi.

3. Bo phdn thong gid va tdi dm

Bo phan nay cé nhiém vu tai dm tir vat sdy vao moi truong. Khi sdy
biic xa viéc thong gid con ¢6 nhiém vy bao vé vat sdy khoi qua nhiét.

Céc thiét bi sdy dudi 4p suat khi quyén déu dung moi chat d6i luu (ty
nhién hay cufng birc) dé tai 4m. Trong cdc thiét bi ndy déu cdn tao diéu
kién thong gid t6t trén bé mat vat liéu dé 4m thodt ra tir vat duge moi chat
mang di dé dang. Khi thong gid cudng bic bo phin nay gom: cdc quat gio,
cac duong Sng din gi6é cdp vdo budng sdy, dudng héi (n€u cd), Ong thoat
khi ...

Céc thiét bi sdy chan khong, viéc thai am dung bom chan khong hoéac
k&t hop véi cdc binh ngung 4m (sdy thang hoa).

4. B6 phin cdp vat liéu va ldy sdn phdm

Bo phan nay ciing khdc nhau tuy thudc vao loai thi€t bi say. Trong
thiét bi sdy budng vi ham vat liéu sdy dé trén cdc khay dat thanh tang trén
cdc xe godng, cdc xe duge ddy vao budng sdy va san pham ldy ra tir cdc xe
godng. Viéc diy xe vdo va Idy ra cé thé bang tha cong hay co khi. Trong
thiét bi sdy him ding bang tai, vat li¢u duoc dua vao va lay ra khoi ham
bing bang tai. Trong thi€t bi sy phun, vat li¢u dua vao bang bom qua voi
phun. San pham duge 1y ra dudi dang bot bing cdc tay gal va vit tai.

5. Hé thing do luong, diéu khién

Heé théng nay ¢6 nhiém vy do nhiét do, do am tuong doi cua moi chat
sdy tai cdc vi tr{ can thiét t, @, L, ¢,... do nhiét do khéi 1d. Ty dong diéu
chinh nhiét do, do 4am moi chdt vao thiét bi nham duy tri ché do sdy theo
ding yéu cau.

1.8.2. Cac dang cau tric hé théng say

1. Hé thong sdy céng sudt nho

[1¢ théng nay thudng cb cdu tric dang th, da s6 1a cdc ki¢u sdy doi luu
cudng bic, mot s& kiéu sdy bic xa. sdy bang dién trudng tan s6 cao. Cic
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thiét bi sav loai nay thudng duge ché tao hang loat ¢ diéu khién tu dong
nhigt d6 moi chat sdy. Vat liéu sdy thudng dat trén cdc khay dua vao budng
sdy bang thit cong va dat trén cac gid do trong buong. Loai thi€t bi nay cé
thé sdy nhiéu loai san pham khéc nhau.

2. Hé théng say cong sudt lon

Hé thong nay c6 ciu tric rat da dang tuy thude vao phudng phap say.
ki€u thiét bi say. Trong hé thong nay can bd tri hop 1y giita budng say v6i
cdc bod phan khdc nhu: bo phan cdp nhiét. cap hoi nude, cédp khoi, bd phan
cdp vat lieu va ldy sin pham... Trong day chuyén cong ngh¢ san xuat san
pham, hé théng siy dugc b6 tri trong mot phin xudng so ché nguyeén ligu
hay thanh phim. C6 mot s& xi nghiép, hé thdng sdy la hé théng chinh, vi
du xi nghiép san xuat c phé hat bao goém cdc cong doan nhu sau: sat udt
(qua ca phé dem cha sdt, rira sach 1dy hat). hong va say. O day hé théng
sdy 1a chinh. San phdm 1a ca phé hat déng bao. Trong cdc xi nghi¢p sn
xudt rau qua kho, hé thong sdy ciing 1a hé thong chinh.



Chuong 2

TINH TOAN THIET KE
HE THONG THIET BI SAY

2.4. TRINH TU CONG VIEC TiNH TOAN THIET KE HE THONG SAY

Heé théng siy duge sit dung rit rong rdi trong hau hét cdc nganh cong
nghiép, nong, lam nghi¢p, thuy hadi san. He théng nay ¢o thé nam trong
khau ddu cta qué irinh cong nghé nhu so ché nguyén vat liéu. co thé 1a qud
trinh sdy kho dé bao quan cdc san phdm trong nong nghiép, thuy san, ¢o
thé 12 khau cudi cling clia quy trinh céng nghé say kho cdc san pham cong
nghiép trude khi déng bao gdi. Vi né gan li€n véi rat nhiéu quy trinh cong
nghé san xuit san pham nén cong viéc thi€t k& hé thong say la rat da dang
vi khd phic tap. Tuy vay, d6i v6i bat ky he thong sdy nao cong viéce thiét
ké¢ déu bao gém cdc budc sau [1}:

Budce 1 1a lap nhiém vu thiét k&,

Bude 2 1a chon phuong phap sdy va kiéu thiét bi sdy.
Bude 3 1a chon moi chat sdy va char tai nhiét.

Budéce 4 1a tinh todn nhiét qud trinh say.

Budc 5 1a lap so d6 hé thong sdy.

Bude 6 1a tinh todn va choa cdc thiét by phu trg.



Budée 7 1a tinh todn kinh té k¥ thuat hé thong.

Trong 7 budc trén. nhiéu trudng hgp bude 1, 2, 3 nam trong nhiém vu
khao sdt chung cta du dn san Xuat san pham. [ruong hgp nay cdc s6 li¢u
can thié€t cia ba bude nay do chi diu e cung cdp dac biét la budc | thuong
duoc hinh thanh trong dur 4n san xudt sian pham.

N6i dung chi tiél clia ting bude cong viée s¢ duoc trinh bay chi (iét o
phan sau.

2.2. LAP NHIEM VU THIET KE

Dé lap nhiém vu thi€t k€ trude hét phai nghién ctu diéu tra vé ngudn
cung cdp vat liéu sdy. phan bd san luong trong nam, phuong thic vin
chuyén vat liéu sdy tir cic viing khai thic dén noi dat hé thong say. Dong
thoi phai nghién cdu cdc nguon nang luong ¢6 thé sir dung cho qud trinh
sdy. nghién ctru khd nang tiéu thu san pham sdy, cudi cung phai xac dinh
duoc san lugng san pham sdy trong nam. Trén c¢d s& d6 xdc dinh cong suét
thiét bi sdy theo san pham G,. kg//i. Bude 1iép theo 1a nghién cdu cic thong
s6 chil v&u clta vat liéu sdy, yéu cau vé chat luong san pham.

K&l qua phan nay 14 xédc¢ dinh duge cong suat thiét by say G,, kg/h hoac
kg/mé, 46 Am ddu cla vat lieu ©,, %, do dm cudi (cla san phim) w,, %.
yéu cau chit lugng.

2.3. CHON KIEU THIET BI SAY

Mot loai san pham sy c6 thé sit dung mot s& kiéu thi€t bi sdy, vi du:
théc ¢6 thé sir dung thict bi sdy budng, thiét bi sdy thap, say tang soi. Rau
qua ¢6 thé dung thiét bi sdy buéng khi cong suat nhd va thi€t bi sdy him
khi cong sudt 16n va 6n dinh. Truomg hop dac biét rau qua quy mudn gilf
cac chdl tuoi séng, vitamin c6 thé sir dung s&y thang hoa.

Hién nay viéc chon thiét bi sdy thuong can ci vao sy phan tich dinh
tinh. Ngudi ta ¢6 thé tinh todn chon mot s kiu thod man yéu cau doi voi
mot san phim va chon mot thiét bi thich hgp nhat.
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2.4. GHON TAC NHAN SAY VA CHAT TAI NHIET
2.4.1. Chon tac nhan sdy
Téc nhan sdy cé cdc loal sau: khong khi am, khéi va hot qua nhigt.
a) Khong khi am

Khong khi am 12 loai tdc nhin sdy thong dung nhat c¢6 thé dung cho
hiu hét cdc loai san pham. Dung khong khi 4m khong so 6 nhiém san pham
say. Tuy vay dung khong khi 4m lam tic nhan sdy cén trang bl thém bo
phan gia nhiét khong khi (calorife khi - hoi hay khi - khéi): nhiét do khong
khi dé sdy khong thé qud cao, thudng nho hon 500"C vi nfu nhiét do cao
hon thiét bi trao doi nhiét phai su dung thép hop kim hay gém st chi phi
cao.

b) Khoi lo

Dung khéi 10 lam tac nhan sdy ¢6 uu diém la pham vi nhiét do rong tu
hang chyc do dén trén 1000°C, khong cédn calorife. Tuy vay dung khoi ¢é
nhuge diém 12 khéi c6 the 1lam 0 nhiém san pham sdy. Vi vay khéi chi dung
cho cdc vat liéu khong sg 6 nhiém nhu gd, dé gom, mot 56 loai hat co vo.

¢) Hoi qua nhiét

Dung hoi qui nhiét 1am tdc nhan sdy trong trudmg hgp san pham say dé
chdy né va san pham sdy chiu dugc nhiet da cao vi say bang hoi qud nhiét
nhiét do thudng 16n hon 100°C (sdy & &p sudt khi quyén).

2.4.2. Chon chat tai nhiét

Chal tai nhiét 1a ¢6 nhiém vy cap nhieét cho moi chat say. Chat tai nmgt
thong thuong 1a hoi nude, nudc néng. chit [Ong hitu co, khoi, dién.

a) Hoi nudc

Hoi nusc 1a chat tai nhiet thong dung nhit. Ding hoi nudc ¢ uu diém
la:

- Nhiét dé on dinh.
_ D& diéu chinh nhiét do
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- Hoi nudc ngung tu toa nhi¢t 16n (nhiér 4n hod hot r 16n) nén he s6
tod nhi¢t khi hoi ngung t 1dn nén bé mat trao déi nhiét nho.

Nhuge diém khi ding hoi nuée La phai trang bi 1o hoi.

b) Nudec nong

Diing nudc néng lam chat tai nhigt ¢6 uu di¢m:

- Ap sudt sir dung thap hon khi dung hai.

- Lo nudc néng ¢6 cdu tao don gidn hon, gid thanh ré hon.
- Nhiét dung riéng ciia nude 16n nén thiét bi gon.

Nhuge diém khi ding nude nong lam chat tai nhieér la:

- Nhiét dé bi han ché (thuong < 100"C) néu ding nhiét do cac hon
phii dung nudc dp suat cao.

- Cén xit Iy nude dé chéng déng cin.

c) Chdt long hitu co

Dung chét long hitu co lam chét tai nhiét ¢6 wu diém:

- Nhiét do ¢6 thé tang lén vai tram do & dp suat khi quyén.
- Khong c6 hién tugng déng can trén bé mat trao doi nhiét.

- Lbd gia nhiét chal long hitu co ¢6 cau tao don gian hon so vai 10
hoi.

Nhuoc diém khi dung chit long hitu co lam chat tai nhigt la:

- Nhiét dung riéng bé hon nude nén luu lhurgng lon hon so v61 nudc
khi cling cong suat.

- Gia thanh dat hon nudc.

d) Khoi lo

Ding khéi 10 1am chit 13i nhiét c6 vu di€m:

- Khong phai trang bi 10 hoi nén von dau tu it hon
Nhuge diém:

. Calorife khi - kh6i lam viéc & nhiét do cao cin dung vat lieu chiu
nhiét.



_ Khéi ¢ hé sd truyén nhiét thap nén dién tich bé mat truyén nhiét
16n hon so v&i ding hol nude hay chat long.

. Khéi 1am biam ban bé mat trao doi nhiét.

. Piéu chinh nhiét do khoé khan hon khi dung hoi hay chat long.
e) Dién

Dung dién dé cdp nhiet c6 cdc uu diém:

- Thiét bj don gian, hiéu sudl s dung cao.

- Dé diéu chinh nhiét do

- Khong gay 6 nhiém mo1 trudng (trong khi ding hot hay chat long

déu phai dung 16 hoi hay lo chat long ... déu phaj dot nhién liéu
gay 6 nhiém moi truong).

Nhuge diém khi ding dién 12 gid thanh nang lvgng cao.

2 5. TINH TOAN NHIET QUA TRINH SAY
2.5.1. Muc dich tinh toan nhiét

Muc dich tinh toan nhiét 1a xdc dinh tiéu hao khong khi dung cho qud
trinh sdy L, kg/h va tiéu hao nhiét Q, &f/h. Trén co s¢ tinh todn nhiét xdc
dinh cdc kich thudc co ban cla thi€t bi. Déng thdi qua viéc thi€t lap can
bing nhiét vd can bang nang lugng clia hé thong sé xdc dinh duge higu suat

st dung nhiét va hiéu sudt su dyng nang lugng cua hé thong cling nhu tiéu
hao riéng nhiét cia budng say va hé thong.

2.5.2. Xac dinh lugng @m béc hoi
a) Thiét bi lam viéc lién tuc

Lugng dm bde hoi la:

W =G, ~9 -G, W= = g 2w — D
100 ®, 100 - o, 100 + @y,
-G, 20 "% | keh (2.1)
100 + @,
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trong do:
G, - lugng vat liéu vao, kgih:

G, - luogng san pham ra, kg/h:

®,, ©, - 40 4m toan phin cua vat li¢u vao, san pham ra, %;

"

1, Oy - A0 4m tuyét doi cua vat licu vao, sdn phim ra, %.

b) Thiét bi say lam viéc chu ky

W=G 7% -G, %%
100 — o 100 -,
= 0 QT By, i, O, P
100+, - 100+0,,

kgime

(2.2}

trong d6 G,, G, tinh cho cd me sdy. Trong mé sdy c¢6 thé chia ra nhic¢u giai
doan. Méi giai doan co ché do say khac nhau, vi vay cin tinh todn cho timg
giai doan. Tham chi trong mot giai doan lai chia ra lam nhiéu giai doan
nhé. Trudng hop nay 4m boc hoi phai tinb cho timg giai doan.

0).1 _U)IE
1 1 o

100 — w,

“ ~ M =)
W, =G =G, % "%

“100 - o,

=G, Wiy = Wy
1=
100 ST (,'\)”iz

=G P B2

100 +w,,,

Luong 4m bdc hoi trung binh trong giai doan:

W
\«Vh - —_ .
s

kglh

(o
jol
s

-z

1, - thai gian sdy trong gial doan i;
G,, - luong vat liéu vao giai doan 1, kg;

G, - lugng vat liéu ra khoi giaj doan i, kg:

. kglgiai dogn

(2.3}

w,,, ®;» - 40 am toan phan cla vat ligu vao va ra khoi giai doan 1. %:

iy, Wys - 40 4m tuyét déi cta vat ligu vio va ra khoi giai doan i, %

44



2.5.3. Tinh toan qua trinh say ly thuyét
A. Qud trinh sdy khong hoi luu

So d6 qué trinh sdy 1§ thuyét khong hoi Juu biéu dién trén d6 thi i-d
(hinh 2.1).

I a} Xac dinh trang thdi
khong khi bén ngoat

Trang thdi khong khi bén
ngoai xdc dinh bdi cdc thong
s6: nhiét do t,, do am tuong
déi @, {(diém O). Tir do. ta xac
dinh dugc:

0 o GO0
p ! K'.Dﬁp\n

glkghkk kkho

o day:

WV

d p - dp sudt khong khi dm;

Hinh 2.1, Qua trinh sdy Iy thuyét.

P. - Ap suat bdo hoa clua
hoi nudc ¢ nhiét do t.

I, = Gty + dylr + Conto) - kItkokkkho
&day: C, = | kl/kgK la nhi¢t dung riéng cta khong khi kho;
Cpn = 1,9 kJ7kgK 12 nhiét dung riéng cua hoi nudc,
r = 2500 kJ/kg 14 nhiét an ho4d hoi cla nudc.

Khoi lugng riéng cla khong khi kho:

pku = ( p \.
R, +R,. -2 |273+t,
\ kh h IOOOJ( r)
09333

= " , kgim®
(287 »462. . ](273+ t,)
\ 1000




h) Trang thai khong kii sau calorife
Trang thdi nay xdc dinh bai t, vad, = d,. Tir d6 ta co:

I, = Cuty +dir + Gty kJtkgkkkhé

i
G SR V0
(622 - d)psl

g day p,, 1a dp sudt bdo hod clia hoi nude & nhiét do t,.
Khoi lugng riéng khong khi kho:

99333 el

Pe =

{287 w3 -1(273 ;)
1000

¢) Trang thai khéong khi cudi qud trinh sdy

Trang thdi nay xac dinh béi [, = 1, va ;. Tu do ta cé:

Ly =1
d, = 22 kglkgkkkho
r+ C[,hl3
d,p
@, = . 100%
*T (622 ~d, o
o day p.; 12 dp sudt bdo hoa cha hoi nude 3 i,

d, do bing g/kgkkkho.
Khsi luong rieng khong khi kho tinh cho | m* khong khi am la:

— p
Px> = ? a0 =
'LRkh +R,. ]060}|(273+t2)

p = 745 mmHg = 99333 Nim'; R, = 287, R, = 462

99333
pkl = \‘

” — . kgind
287+ 462.. - (273 +1,)
1000 )
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d) Tiéu hao khong khi 1y thuyét

1, = LN . kglkg Lo=1,W . kglh (2.4)
d2 = du

V= Lo .omth (2.5)

Pk

G day: py = EL;-p—kz— kgim'.

e) Tiéu hao nhiét
Qo = L(L - 1) kitkgam (2.6)
Q, = qu.W =Lyl - Ip) . &I/A (2.7)

B. Qud trinh sdy ¢6 hoi luu

Qud trinh sdy ¢6 hoéi luu s dung trong trudng hop sau:

- Khi nhiét ¢ khi ra
khoi budng sdy cao
can héi luu dé tét
kiem nhiét.

- Khi do am tudng doi
cia khong khi vao
bubng sdy yéu cau
cao cdn dung mot
phin khi thodt hoa
tron  vdi  khi  vao
budng sdy.

Qud trinh sdy 1y thuyél
cé hoi luu duge biéu dién
trén hinh 2.2. Trang thdi O la
khong khi bén ngoai ¢ U,
¢,. Trang thdi 1 12 khong khi

!ﬂ\

—>
d

Hinh 2.2. Qua trinh séy ly thuyét c6 hdi luu.

vao budng sdy ¢d t,. ¢,. Trang thdi 2 12 khong khi ra khdi budng sdy co iy,
©,. Trang thai M la k€t qua hén hop gifra khi thodt 2 va khi bén ngoai O.
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Qué trinh sdy ¢6 hoi luu duge dp dung khac nhau doi vai thiét bi sdy
budng va ham.

. Thiét bi sdy budng thudng ding hoi luu dé 1iét kiem nang lugng va
dé cho viéc diéu chinh ché do sdy thuan tién.

- Thiét bl sdy ham dung dé sdy cdc san pham khong s¢ nut, cong
vénh nhu rau qua, thyc pham ... thudng ding bién phap ha thap
nhiét do khi ra khoi ham dé 1i€1 kiém nhiét (bang cdch tang chiéu
dai hdm). Trudong hop nay khéng c¢dn hoi luu.

Truomg hop hdm sdy ding d€ sdy cde vat ligu khong cho phép cong

vénh, nitt nhu gé. d6 gdm... ché€ do sdy yéu cau do am vao ham o, kha cao
do dé nhiét do nhiét k€ udt trong ham kha cao dan dén nhiét do khi thodt

khd cao vi vay can hoi luu dé 1iét kiem nhiét. Dong thai can hoi luu dé duy
tri do am twong doi cua khi vao him phil hgp ché do say yéu cau.

Trudng hop nay, thuong bist ch& do say t,, ¢, va nhiét do khi thodt t,
(chon theo nhiét do nhiét k& udt ty: 1 = Ly + At) va biét thong 50 khong khi

bén ngoal t,. Q.
a) Xde dinh thong s6 1ai diém |

Biét t,. @, ta ¢o:

PPy
p_(plpai

glkghkkho

1, = Cuty + di(r + Cali) s kJtkghkkho
b Xac dinh thong sé khong khi 1ai 2

Biet I, =1, vat, ta co:

I v A Cpk I 2
d3 = _—_" & !\J"Lgkkkhﬁ
r+Lm5
d,.
0y = 2P j00%
(622 +4d, Jp..

g day d, tinh bang g/kgkkklid.
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o) Xdc dinh théng sé bén ngoai O
Bi€t t, va @, ta xdc dinh dugc:

(ptipsi\
P=9ubPu

dy = 622 gikgkickho

Ly = Cuty + do(r + Coty) , kJkghkkho

d) Xdc dinh trang thdi hén hop

Biét d, = d,, hé s& hoi luu:

L§]
o day: G, - lvu luong khi héi luu:
G, - lvu {uong khi idy tir bén ngoai.
Ta co:

du —dy
dz _dM

_ t, +nt,

Ly =
n+l

Iy = Gty + dy(r,+ Cityy)
e) Tiéu hao khong khi Iy thuvét

1000 ,
ly= ——— . kelkgam
d, —dy

L{| = W.l(] L) kgi’h

L
Vo= =2 | w'lh
Px
fiTiéu hao nhiét Iy thuyét

Qo = L1, - Ly) . kJlkgam
Qu=9q,.W=Lu(I, - Ly ., kJ/h

(2.8)

(2.9)

(2.10)

(2.1.1)

(2:12)

(2.13)
(2.14)
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C. Qud trinh say kin

H
< N
(——

D6
2]

b g
o

l 4
w
Qy
Hinh 2.3. So dd nguyén ly qua trinh sdy kin:
1. quat gié; 2. calorife; 3. budng say; 4. thiét bi lam mat.

Trén hinh 2.4 la qué trinh sdy kin

ly thuyé&t trén do thi f-d. ’

Qud trinh sdy kin ¢6 dac diém 1a
ché do sady khong phu thudc diéu kién
bén ngoai. Am théi ra bén ngoai dudi
dang long. Qud trinh nay can lay di
luong nhiét Q, & thigt bi lam mart. Co
thé xdc dinh Q,. bing cdch lap can

bing nang lugng cho hé thong. Ta ¢é:

N, + Q.. =Q, + Qs + Qin + Qu

(2.13)
Ql,.\{ == Nq . Qual - Qm - Q.‘i - QW >
(2.16) o e

Hinh 2.4. Biél{ dién qua trinh sy kin
& dav: ly thuyét trén do thi I-d.
N, - nang luong dua vao tir dong ¢d chay quat:

Q. - ndng luong dud vao tur calorife;

Q.. - nang lugng dua ra do san pham;

Q; - nang luong dua ra do toa nhiét;

Q. m - nang lugng dua ra do fam mat.
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Qud trinh sdy kin thudng st dung bom nhigt vira dé lam mat vira cép
nhiét (hinh 2.5). Trong d6 so d6 2.5 thai nhiét du bing thi€i bi lam mat bo

sung va so dé 2.6 thai nhiét du bang gian nong phu.
3 | 6,+w

& 7 A

—— Q, L
i G; Qs
Q,
Nﬂ i N *Z:) ’
q i

| oAt e
e T )300

/—~_—_—_—_—\‘__

A7 A

8
w
Qu

Hinh 2.5. Sd d6 nguyén ly thiét bi say kin ding bom nhiét thai nhiét bang thiét bj lam mat bd sung:

1. quat gié, 2. calorife; 3. budng sdy; 4. thiét bj lam mat;, 5. may nén;
6. gian néng; 7. van tiét luu; 8. gian lanh; 8. thiét bi lam mat bd sung.

3 )Gpw

1 \{ !
G; Q,
Q,
7\
NQ
8
/
7
AR
Qq <
J, 4
w

Quy

Hinh 2.6. Sd 6 nguyén 1y thiét bi sdy kin thai nhiét bang gian nang phu:
1. quat gib; 2. calorife; 3. bubng say: 4. thiét bi lam mat; 5. may nén;
6. gian néng chinh; 7. van tiét luu; 8. gian lanh; 9. gian néng phuy.

A



Khi sit dung thiél bi lam mdt bo sung phuong trinh can bang nang
luong c6 dang:

Nq+N=Qm+Qi+QL.\4+QW
QLM = Nq + N = Qm - Qi - QW

Khi diung so d6 thai nhigt bang gian néng phy ta ¢6 phuong trinh can
bang ndng lugng:

Nq+N:Qk”+QW+Q_‘-+QW
Nhiét ¢dn thai ra ¢ gian néng phu la:
Q" =N+ N-Qu-Qs-Qup (2.19)
o day:
N - céng sudt may nén;
N, - cong sudt quat gi0;
Q. - nhiét lam mdt bo sung;
Q,” - nhiét thai ¢ gian néng phu:
Qy - phiét thdi do &m thai ra;
Q. - nhiét (04 ra qua v thi€t by

Q.. - nhiét thai ra do san pham sdy dua ra.

2.5.4. Xac dinh cac kich thugc co ban cua thiét bi
1. Céc s6 liéu da biét

(} céc budc tinh toan trude di xde dinh dugc lru lugng moi chat qua
thiét bi Ly, kg/h (V4 m ‘), cong sudt thiét bi Q.. kJ/h, thoi gian sdy T, f
(hoic cuong do boc hoi am cua vat lieu A, kgim ‘h hoac kghmhy. Cac so
liéu nay st dung dé xdc dinh cdc kich thude cd ban cua thiét bi.

2. Nhiém vu xdc dinh kich thudc co bdn cua thiét bi
DGi vdi ting loai thiét bi sdy khac nhau, viee xdc dinh cdc kich thudc

co ban ¢6 khdc nhau:
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- Thi€t bi sdy budng va sdy ham:
Cac kich thudc co ban la: chiéu dai L, chiéu rong B, chiéu cao H.

Thiét bi sdy ham, chiéu dai [. xdc dinh theo th&i gian sdy va nang suat
«dy. DSi véi thiét bi sdy budng chiéu dai xac dinh theo yéu cdu duy tri ché
do sdy déng déu. Chiéu dai cang l6n, ché do cang kém déng déu nhung
cang tan dung nhiét clia moi chdt. Vi vay cdn chon hop 1y.

Tiét dién budng hay ham F = B x H, m’ duge xdc dinh theo diéu kién
théng gié (luu luong, toc do khi).

- Thiét bi sdy khi dong
Cac kich thuéc co ban 1a dudng kinh éng sdy D, chiéu cao dng H.

Puyng kinh dng D duge xdc dinh theo lvu lugng moi chat V,, m'ih va
16c do khi v, m/s (xac dinh theo diéu kién khi déng riéng cua éng).

Chiéu cao ng xdc dinh theo thdi gian sdy va 10c do moi chdt sdy trong
ong.

- Thiét by sdy phun

Cic kich thudc co ban 13 dudng kinh budng sdy D va chiéu cao budng
say H.

Puang kinh budng sdy phun xdc dinh theo dudng kinh lén nhat cua
chitm tia vat liéu phun ra tir vdi phun (cho theo dac tinh caa voi phun).
Chiéu cao phin sdy cla budng xdc dinh theo thé tich tinh todn cla

budng:

Hi=— , m (2.20)

trong d6 F {a ti€t dién budng say.

Thé tich tinh todn cta budng Vg dutge xdc dinh theo qua trinh truyen
nhiét truyén chat trong budng:

M= ,om (2.21)

(W {1
[SS)



trong do:
Q - nhiét tiéu hao trong qud trinh say, &W;
&, - hé s6 trao ddi nhiet thé tich, Win'K;
At,, - d6 chénh nhict do trung binh gifra vat liéu va moi chat say, "C;
- Thiét bi sdy thing quay

Cic kich thudc co ban 1a thé tich thiing V. m', dudng kinh thung D va
chiéu dai thung L.

Thé tich thing V duoc xéc dinh theo qud trinh truyén nhiét truyén chat
trong thiing (¢6 thé tinh theo thuc nghiém hay theo cdc cong thic truyén
nhiét). Tir thé tich thing s¢& xdc dinh D va L.

- Thi€t bi sdy tang s0i

Cic kich thude co ban la: dudng kinh ghi D,,, chiéu cao 16p soi Hy,
chiéu cao khong gian trén 16p s61 H, (con goi la chiéu cao phén ly).

Dudng kinh ghi D, duge xdc dinh theo luu luong moi chéit va téc do
mo1 chat.

"Thé tich iép soi x4c dinh theo nang sudt s&y va ch€ do khi dong t6i vu
trong 16p $6i. Tir thé tich 16p so6i xdc dinh duge chigu cao 1op s01 H.

Chiéu cao phan ly H, xdc dinh theo didu ki¢n bay ctia sdn pham. H,
cang 16n san pham bay cang nho.

3. Xdc dinh cdc kich thudc co bdn clia thiét bi sdy budng

Dé xdc dinh cdc kich thude co ban cua thiét bi sdy cdn bi€t cic dai
lugng sau:

- Thai gian sdy t

Thoi gian sdy duge xdc dinh bang thuc nghigm (hay tinh todn theo
cong thic). Céc s6 liéu cho theo thuc nghiém phai tuong ung véi mot ché
do sdy, chiéu day vat lieu va cdch bd tri vat lieu trén khay dac trung boi dé
chat vat liéu trén khay g, kg/m’,

- Luu lugng moi chat say V. m'/h
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Tir cde s6 licu trén s& xac dinh duge cde dai lugng sau:
Tié1 dién théng khi cGa budng:
V {
Fi = —= 4 aw (2.22)
A :
g day: v - téc do moi chét trong budng sdy. m/s;

V., - luu lugng trung binh ciia méi chat sdy trong budng, mr'ls.

i
Tiét dién phan chi¢m vat liéu trong budng la:
E.,= L—- .o (2.23)
1B
trong d6: B, 12 hé s6 dién day vat liéu theo tiét dién.
Ta co: Eoom= L ot Ha
(S day L, va H,, 1a chiéu dai va chiéu cao do vt liéu chiém cho.
‘Thé tich clia vat lig¢u say la:

_ G

Vv

vl
vl

trong dé: G, - khoi lugng san pham ra;
p. - khoi lugng riéng cua vat lieu.
Thé tich phdn chat vat liéu trong buong la:
\Y%

Vm = —B\_'l (2-25}

a day B, 1a hé 56 dién ddy thé tich.
Chiéu dai phan chat vat liéu 1a;

A%
L,=— . m (2.26)

E

Kich thudc bén trong ctia budng say la:

B=B, +2AB (2.27)

trong do: AB la chiéu rong kénh khi.



H=H, + Ali, + AH (2.28)
g day  AH, - chiéu cao san xe;
AH - khoang cdch tur vat liéu ¢ khay trén ctng dén tran budng say:
L = L. +2AL
trong dé: AL - chiéu dai phu thém.
Kich thudc bén ngoai cua budng la:
By=B+ 25

Ly =1+ 23

H, = H + AH; + §, + 0,
& day:  AH; - chidu cao dé bo tri quat gi6, calorife:
8 - chiéu day tudng bao;
8, - chiéu day tran phu:
3, - chiéu day trdn trén cung.
Cic kich thude co ban ciia buéng sdy duoe biéu dién trén hinh 2.7.

5 4

| AN
| Y ]
=L©\©»°©:|I % A ;l | | w
| | o _l.’ | ﬂ‘
: ] | |
2 |o‘j J| it L -! | ‘ “ﬂT ..18\[r B i
| T ‘ ‘ 7\~\‘\ ‘ ’
| | O
I RO L0 N _|]J
& . & . |

Hinh 2.7. C4u tao cla thiét bj sdy budng:
1. xe chat vat ligu say; 2. calorife; 3. quat gi6; 4. tuong budng say; 5. tran chinh; 6. tran phu.
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4. Xdc dinh cde kich thude co ban cua thiét bi sdy ham

Ciing nhu cdc thiét bi say budng. dé xadc dinh cdc kich thude co ban
clia thi€t bi sdy hdm, can biét:

- Thai gian sdy t xdc dinh theo thuc nghiém hay tinh todn.
- Luu luogng moi chit say.

Cic kich thudc ca ban cua thi€t by siy ham 1a chiéu rong B. chiéu cao
H va chiéu dai L.

a) Xde dinh chiéu rong B va chiéu cao H

Ti€t dién thong khi coa ham la:

Fin= — m" (2.30)
v

&day: V- luu lugng moi chit trong ham, m'ls,
v - 16¢ dO moi chat sdy trong ham, mi/s.
Dién tich 1i€t dién bén trong him la:
LIt (2.31)
1 B
trong d6 Be - hé 6 dién diy uét dién.

Sau khi xdc dinh tiét dién bén trong ham s& chon chiéu rong B va chiéu
cao H cho hop 1y (FF, = B x H}.

Kich thudc phil bi clia ti€t dién ham la:
By = B + 2A0
Hy =H +§;,
& day: & 1a chiéu day tudng bao, 3, 1a chiéu day tran.
b) Xac dinh chiéu dai ham
Chiéu dai ham duoe x4c dinh theo cong sudt sdy va thoi gian sdy.
Ta cé:
L=nl,+1 ., m (2.32)
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o day: n - s8 xe goong trong ham;
1, - chiéu dai mot xe;
|, - chiéu dai phy thém dé b6 tri cla 216, cua dua xe godng ra vao.

- S6 xe goong xdc dinh theo cong sudt sdy va thii gian sdy nhu sau:

n

(2.33)
trong do:
V., - nang sudt say tinh theo thé tich vat liéu, »'/h:
V.7 - thé tich vat liéu nam trong ham:
V., - thé tich vat liéu chat trén | xc.
Ta co:
V= kV,,
V.. - thé tich phdn chira vat liéu trén xe,
k - hé s6 dién day xe:
k = k,.kp.k,
k.. k. k. - hé s6 dién day xe theo chiéu dai, chiéu rong va chiéu cao.
Theo kinh nghiém van hanh k, = k, = 0,9 = |.
S
S+b

¢ = Br
S - chiéu day vat liéu:
b - chidu day khoang tréng dé thong gid.

- Xéc dinh s6 xe goong theo tong bé mat kKhay:

n=

Fkh
F, - tong bé mat vat lieu chat trén khay;
F., - dién tich bé mat khay trong 1 xe.
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Toéng bé mat vat ligu chdt trén khay trong him duge xdc dinh theo
lugng am cdn boc hoi W, kg/h va cudng do boc hai am trung binh trong
ham A, kg/m™h.

Tri $6 Ay duge xdc dinh bang thuc nghiem.

Ta cé:

. W, s
F,= —% , w (2.35)
Ay

5. Xdc dinh cde kich thudc co bdn ciia thiét bi sdy ong khi dong
@) Xac dinh dweng kinh ong sdy

Pusng kinh ong sdy duge xéc dinh theo luu lugng gié va toc do khong
khi trong ong sdy:

F_Vk'_

"\ 900mv,

i (2.36)

trong d6: V= =%, m'il;

P
v, - t6c do khi trong ong say, m/s.

Theo [1] v, = (1.3 =+ 1.5)vy; Ve ta t0c d9 céan bang phu thugc ch¢ do
chuyén dong, trang théi cia khi va vart liéu.

. : s
khi Re > 1000 v, = 2.76 Vld. i (2.37)
"{.h
khi Re < 0,2 Vyp = —— (“ — 'k)g (2.38)
18 \k‘ k
trong do:

d - duong kinh hat vat igu, »;
Y4 Y - Lrong luong riéng cha hat, khi, Nim';

v, - do nhét dong cua khi, m'/s.



h) Chiéu cao cda ong
- Chiéu cao phan sdy
= —9—— ,om {2.39)}
Fa Aty

trong do:

«t, - hé 6 trao doi nhict thé tich, Whn'K;

E - dién tich ti&t dién &ng, nr;

At,, - do chénh nhigt do trung binh gilta Khi va vat liéu, e
Chiéu dai L, dugce chia ra tinh cho timg giai doan:

o Giai doan gia nhiét:

Py = et

ko Aty

trong d6 Q, 14 nhiét cdn cdp trong giai doan gia nhiét:
Q=G Clt,-6) + Qs . kW

o day:

G, - lvu luong vat liéu vao, kg/s:

C, - nhiét dung riéng cua vat liéu, kJ/kgK:

t, - nhiét 4o nhiét k&€ uét, 'C;

t,, - nhiét do vat lieu vao, "C:

().’ - nhiét ton that do tod nhigt. AW.

At,M = ([l _[vl)_(t.z_tu)

tl 2 -1 u

t', - nhiét do khi cudi qud trinh gia nhiét:

Q,

Eo & B =20
L“CP

60



t, - nhiét do khi vao. "C;
I, - luu luong khi vao, kg/s;
C, - nhiét dung riéng cua khi. klikgK:
o Giai doan siy toc do khang doi
Trong giai doan nay, nhiét do vat liéu t, = {, = const.
Tiéu hao nhiét la:
Qy = W,[2500 + 1,9.4t," - t)] + Q4"
o day:
| Q." - 16n that nhiét do tod nhi¢t vao moi trudng;
W, - lugng 4m béc hoi trong giai doan 1:

W, =G P "% | keis

100 — w,
®, - 4o am vat liéu vao, %:

r

®, - do am gidi han cta vat ligu, %.
D6 chénh nhiét 4o trung binh trong giai doan nay la:

£t ‘

Atmz - 2 , 2 . . l?(
ll‘l tz —it\(
L, -1,

& day t," - nhiét do moi chat ra khot giai doan sdy toc do khong doi.
Nhiét do t," xdc dinh theo nhiét do t, va d,” (do chira hot cua khi ra
khoi giai doan sdy t6c¢ do khong doi):

1000W,
= — I + d

3
<

l
“ 0

Chiéu dai ong gial doan nay la:

_ Qq
o FAL .,

"

Ly=
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* Gial doan sdy 16c do giam

Nhiét do vat [iéu trong giai doan nay lang ur t, dén t,. C6 thé xay ra
hai trucsng hop:

khi o, > o, > e, thit, =1,
khi ®, > o, > o, thi t,, xdc dinh theo cong thuc sau:

©, — 0,
Ly = b+ (G- 1,) ———2

®, —W,,
Khi o, < o, thi t,, xdc dinh theo cong thirc:

(@), 0,
t\?_:[\'+([;'!‘|) - I

®, — O,
Tiéu hao nhiét trong giai doan nay la:
Qui = Qg + G' + Q"

= W,[2500 + 1,941, - 1,) + G,Cosl(tes - 1) + Q7] . AW

g day:

(), "(—07 .
W, =G, =2 Loy
100 - o,

G, - hru Tugng san phdm ra khoi thi¢t bi, keis:
Q<" - 10n thal nhiét do tod nhiét vio moi trudmg, kW,

P4 chénh nhiét do trung binh trong giai doan nay la:

‘ﬁlllﬂ - ([2”_1 w )— ([3 — [\'2)

11 o ”(‘
r, —t
In - ¥
(2 = [\'2
Chiéu dai dng cia giai doan nay
—_— it ”
LA

Chieu dai phan say cia ong 1a:
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[.5 = Ll + L” + [4“

Chiéu dai téng cta 6ng say khi dong:
L = Lg + f‘\[.

& day Al 1a chiéu dai phu thém dé b6 trf ctra vao vat liéu va clra ra cia hon
hop khi va vat liéu.

H¢ s6 trao ddi nhiét thé tich o, ¢é thé xac dinh theo [1] nhu sau khi
Re = 90 + 2000:

Nu = 0,157.m " "Re" %

DR
= 0,157.m"" (—v“d”‘ \‘

(2.40)
Yo

& day: m - nong do hat theo thé tich tic [a thé tich cdc hat tham gia trao
déi nhiét v&i thé tich viing trao doi nhiét;

Vo = v, £ v, - toc do tuong dot gitta khi va hat (daw cong khi
nguoce chiéu, dau trir khi cung chiéu):
d., - dueng kinh tuong duong cua hat, m:
v - do nhdt dong cua khi, ni'ls.
6. Xdc dinh cdc kich thude co ban khi sdy tang soi
a) Xae dinh thé tich top s6i V',

Thé tich 16p soi 1a phian chia vat liéu G trang thdi lo ling. O day xay ra
qud trinh trao d6i nhiét gitra khi va bé mat vat héu.

Trong 16p s6i dé truyén nhiét Q tir moi chédt say dén vat liéu can thoa
man:

Q = aF‘/-\lih L} W (2.41)
& day: o - hé s6 trao déi nhiét gira khi va bé mat hat, W/im'K;

F - 16ng dién tich bé mat hat, nr;

At,, - do chénh nhiét do trung binh gitra khi va bé mat hat.



Téng dién tich bé mat hat F ¢c6 quan hé:

6G
p,d

F =

g day G - khéi lugng vart lieu ndm trén ghi;
P, - khoi lugng riéng cua hat;
d - duong kinh hat.
Tir cac cong thice ¢ trén ta dugce:

baAL,,

Thé tich 16p soi cé thé xdc dinh bang cong thic:

& day p, Ja khéi luong cha hat trong 1 #' 16p $01;
P = ph([ - 3)
trong d6 I 1a do rong cua 1dp so1.

Do rong ciia 1dp 61 can duge xdc dinh t6i vy theo cong thic sau [4}:

3= Ar'7L(18.Re,, + Re; )" (2.42)
trong do: Ar - tieu chuén Acximet;
v d
l‘]‘(
Reup'l =
\

Ve - t0C do 161 uu cua Khi trong 10p $O1, mi's:

Tiéu chuan Re,, ¢6 thé xdc dinh theo cong thirc:
Re,, = 0,19.Fe'** = 0.22Ar""

b Xdc dinh dién tich ghi

Dién tich ghi duge xdc dinh trén co s& luu luong gid va toc do Khi:
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F~.‘|1 = _-H_[‘“
| Py Vo 3600

m- (2.43)

& day p, 1a khéi lugng riéng cua Khi trong 1p s61, kelnr'.
¢) Xdae dinh t6c do khi trong 16 ghi

Néu tong dién tich 16 khoan trén ghi chi€m b% dién tich ghi thi tdc do
khi théi qua 16 ghi la:

‘ 100
o= —b~ Nipy v LS
d) Chiéu cao lop 561
A%
Bl = — s M (2.44)
thi

e) Chiéu cao phdn khéng gian trén lap saét

Chiéu cao nay goi 12 chiéu cao phan ly H . H, cang l6n vat li¢u cang it
bay theo khi. Thudng chon:
H,=3H, . m
£} Chiéu cao 16p vat liéu tinh (kin chua thoi khi)
G

Hi:= - , m (2.45)
2 bh I<1__'h|

& day p,, 12 khoi lugng riéng bido hoa cua 16p hat tinh, kgim’,
Chiéu cao 16p vat liéu tinh H, thudng 1ay t6i thicu 1a 100 mm.
7. Xdc dinh edc kich thudc co bdn cta thiét bi say phun
a) Chiéu cao phdn sdy ciua buong H,
Khong gian phin siy cta budng la noi thuc hien qua winh trao doi
nhiét am cia qua trinh sy, ta co:
H=— . m {2.46)

o day:
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VY, - thé tich phdn sdy cla budng, m’;
D - duong kinh budng sdy phun. m.
C6 hai phuong phap xdc dinh thé tich V..

¢ Phuong phédp thuc nghiém

V,= m? (2.47)

»
TOA
trong do:

W - lugng am bay hoi, kg/h;
A - cudng d6 bay hoi dm, kg/m'h. dugc xdc dinh bang thyc nghiém.
e Phuong phdp M. V. Lu-cop [1]

Thé tich phan sdy xdc dinh theo cong thifc:

vV, = Q , (2.48)
oL AL

o day:

Q - nhiét trao ddi giifa khi va vat liéu, AW,

a, - hé s6 trao d&i nhiét thé tich giira khi va vat lieu, Wim'K;

At,, - 6 chénh nhiét d6 trung binh, "C.

Ta cé:
Q = W[2500 + 1,9.(t, - t,,,)] + G,C.(tn: - toy)

o day:

W - lugng 4m béc hoi, kg/s:

t, - nhiét do khi thoat ra khdi budng sdy, °C;
G, - lugng san pham ra khoi budng sdy, kg/s;
C,, - nhiét dung riéng cia vat ligu say, kJ/kgK;

t.., ., - nhiét do vat liéu vao va ra, "C.
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A[lh - At|(] - X) + éﬁlzx

& day x 1a ty 1& thai gian sdy trong giai doan 2 so vdi tong thoi gian say.

o Bty
- Giai doan 1: Aty = ——2
lnl!f.[m

IZ._[m

Trong giai doan sdy téc do khong déi nhiét do vat tigu ¢, =t vat, la
nhiét do khi cu6i giai doan sdy t6c do khong d6i, né duge xdc dinh trén do
thi I-d theo d,":

£ o -,

d, = +d, , glkgkkkho

- Giai doan 2: Al; = (l‘Z_ImI) (tz - [mz)
=l

£, —t
n .-
2 _‘-

—

m2

Nhiét 46 vat liéu ra xac dinh theo cong thiec:

W, —®
k 2
tmz = (IZ = tu)' + lml
Ta co: X = 1
: - = .
. t',—t, koo, —@
1+ - ( 2 __E_X. L ...__k.}
. My =,
(tl _szmk _wch)ln o
(Dl = (Ouh

|
II/ at
t

: 1

T
b
1
i
|
]
I
{
|

L ¥ ke
Giai doan 1 Gtat doan 2

Hinh 2.8. Su thay d8i nhiét d khi (mdi chat) va vat liéu trong qua trinh sdy.
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He s& trao d6i nhiét thé tich a, xdc dinh theo cong thife [1]:

121G ¢ \I.ﬁ \I"-?‘
o= 1,58.10°.° 12 LLJ : —-1—; (2.49)
pF_ \d A

g day:

%, p - thong s6 cia moi chét l&y
theo nhiét do  trung  binh,
keallm h'C:

kgl

F. - dién tich ti€t dién buodng,

; ; o~
m 5 ,
-~ s - 't ]
d - dudng kinh trung binh cha Yo |
l
hat, ni; I
|
|
|

t" 7

G, - lugng san pham ldy ra, /
]

o)

5

v, - toc do khi, m/s:

(®]
s
1
UQ
Q.
N
MQ
Qv

= 2(\’;; B V“‘ )_'1_

3600.71D" Hinh 2.9. Biéu dién qua trinh say
trén dé thi I-d.

;
k

voi:
V. v, - thé tich riéng khi vdo va ra ldy trén | kgkkkho, m'tkg:
L. - luu lugng khi, kgih.
Téc do can bang v, duge xdc dinh thed cong thic Stoke.
b) Ducng kinh buéng sdy phun

Pudng kinh budng sdy phun xédc dinh trén co sd dudng kinh chum tia
phun ra cta voi phun Dg.

Pudng kinh buéng sdy phun phai thoa mén D = 1,4Ds. Khi sdy duge
lieu khong chiu nhiét do cao thi:

Dz(1.5+1,7D¢g
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8. Xdc dinh cdc kich thude co bdn cua thiét bi sdy thing quay

Cédc kich thude ca ban ctia thi€l by sdy thing quay 1a dudng kinh thing
D, chi¢u dai L. Trong tinh todn thiét k€ thuong chon:

L/D=35+7

Pudng kinh thing xdc dinh theo cong thiec:
D= Jﬂ s oI (2.50)
nl

Thé tich thiing V duge xdc dinh bing hai phuong phip:

& day V la thé tich thung, m’.

a) Plutong phadp thue nghiém

V=—

, o’ (2.51)
A

trong do:
W - lugng am béc hai, kg/h;
A - cudng d6 boc hoi am, kg/m’h.

Tri s6 A duge xdc dinh bang thuc nghiém phu thuoc vao kiéu thing.
mic do dién day vat liéu, kich thude thing, do &m cha hat, thong s6 tic
nhan sdy.

b) Plucong phap N. M. Mi-khai-lép [6]

Theo phuang phdp nay the tich thung duge x4c dinh theo cong thirc:

V=1,2 Q o’ (2.52)
trong do:
Q - nhiét trao doi gita moi chat va vat lieu say;
o, - hé s0 trao doi nhiét thé tich;

At,, - d6 chénh nhigt d6 trung binh giita moi chat va vat liéu.
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9. Xdc dinh cdc kich thudc co
ban ciia thiét bi sdy tiép xiic kiéu 16
quay

a) Dién tich bé mat 16 quay

F= —-—Q— ,om o (2.53)
ke(t, —t,) L6 quay

Hinh 2.10. L& s3y vai.

trong do:
k - hé s6 truyén nhiét tir chat tai nhiét bén trong 16 16i khong khi bén

ngoai;
o - 1y lé gitra bé mat 16 dugc bao boc vat liéu va bé mat chung cua 10:

5}
e T e
4 27

t, - nhiét dé moi chat trong 10;
t, - nhiét do khong khi bén ngoai;

Q - nhiét do mo1 chat tod ra trong 10.
Vi 16 sdy dudng kinh 16n, chidu day nhd nén coi nhu vich phing, vi

vay ta co:

trong doé:
§,, &, - chiéu day va h¢ s6 dan nhiét cla thung;

3,. &, - chiéu day va hé s6 ddn nhiét cla vat liéu sdy.
Nhiét do moi chat 1oa ra dé cung cdp cho qud trinh sdy vat liéu xac

dinh theo cong thic:
Q=qW . W

trong 46 q 1a tiéu hao nhiét riéng trong qud trinh sdy, kJikgdm:
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G,C Q. 14 i)
2w -t + =+ LG - Pl lAbe S
2 y W k(Z l]) 1000

q= il _Cntml +

voi:
C, - nhiét dung riéng clia nudc,
t.,, Loy - nhigt do vat liéu vao va ra;
G, - luu luong san phdm sdy ra;
C.. - nhiét dung riéng cla san pham siy;

t,, 1, - nhi¢t do khong khi vio va ra khoi budng dat 16 sdy trong
khong khi 4m;

iy, i, - entanpi cua hoi nudc vio va ra khoi budng dat 16 sdy;
d, - do chia hoi cua khong khi vao budng dat 10 sdy:
- tiéw hao riéng khong khi trong qud trinb b&c hoi dm.

Né&u ding hoi nudc 1am chat tai nhiél ta co:
D . .
Q= o (i - )

trong do:

D - luu lugng hai nude vao 10

i, - entanpi cla hoi pudc vao 10 sdy;

i, - entanpi cua nuyoc ngung 1a khoi 10 sdy.

Hé s6 toa nhiét do hai 4m cba vat liéu vao khong khi duge xdc dinh ti
quan hé:
W,.I = oty - )

G day:

W, - cudng do bay hoi 4m chia vat liéu trén 10 sdy;

t,, - nhiét do vat liéu;

t, - nhiét do khong khi.
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Theo [ 1] ta ¢co:

W, = 0,04075.v"Ap . kelm

v - tdc d6 khong khi trén bé mar vat higu. m/s:

Ap - chenh léch phan dp sudt hoi wen bé mat vat liéu va trong
khong khi, mmtHg.

§] day. nhiét do var liéu t,, chua biét nén ta phai gia thiét, sau do kiém
ira lai theo diéu kién:

[m = [l»; =3\t
v&i do chénh nhiét do At xdc dinh bang cong thic:

_ kit o

a,

<

At

b} Xdc dinh két cdu thiét bi

Tie tri 6 dién tich bé mat 1o quay F ngudi ta chon Kich thude 1 16 sau
dé tim 58 16 va bo tri cdc 16 cho hop ly.

10. Xde dinh cdc kich thudc co bdn ciia thiét bi say thang hoa

Bo phan chinh ciia thiét bi say thang hoa la binh thang hoa. Trong binh
thang hoa vat lieu duge bd tri trén khay dat trén cdc gid dd. Viéc cap nhict
cho vat liéu thye hién bing bic xa tir dén hong ngoal hay tir cdc bé mat
néng dat song song vdi bé mat vat li¢u. Truong hop diing cdc bé mat néng
thudng co c¢du tao la cdc hop det va phang bén trong ¢ nudc nong chuvén
dong. Cac hop nay dong thoi la gid dat khay vat licu. Nhur vay vat ligu trén
khay nhin nhiét birc xa cla hop néng phia trén va nhan nhiét qua dan nhiét
ctia hop nong phia dudi (hinh 2.11).
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Hinh 2.11. Cau tao binh thang hoa:

1. 8ng dan nudc néng; 2. vo binh; 3. éng ghop
4. hop blc xa nhiét; 5. khay chifa vat lieu say.

Trudong hop nay ta phai xdc dinh dién tich bé mit trao doi nhiét F (be

mat khay say). ta co:

F= Q me

( |
i 0 LIOO

K.5,67.€, !

g day T, - nhiét do bé mat hop nong:

T, - nhiét do bé mat vat ligu;

(2.54)

k - hé s& xét dén anh huong cla dan nhiét va déi hwu, k = 1,2 = 1,25;

, - do den quy din cia 2 bé mat song song:

v6i €, €, 1 do den clia bé mat gia nhiét va vat ligu.
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Nhiét cung cdp cho qud trinh thang hoa Q dugc xdc dinh bang cong
thite:

Q=rtW, . kilh
vat I - nhiét thang hoa, k//kg.
W, - luong 4m bdc hoi trong giai doan thang hoa, kg/h.

Binh thang hoa thuong duge san xuét theo tiéu chuin cé kich thudce va bé
mat trao doi nhiét nhét dinh f,,. Vi vay ta phai xdc dinh s6 binh thang hoa:

F

n=—.
flh

2.5.5. Tinh toan qua trinh siy thuc té

2.5.5.1. Qud trinh sdy khong hoi luu
1. Xde dinh cdc tén that nhiét
a) Ton that nhiét do vat lieu mang di
- D061 vai cdc thiét bi sdy lam viéc lién tuc
Qi = GoCillin = b)) » Kl

Q a7
mw=— , kJikg an
q W g dm

I
¢ day:
G.,, - luong vat liéw ra khoi thiét bi. kg/h;
C., - nhiét dung riéng cva vat liéu ra khoi thiét b, kJ/kgK:
C.. = Cl - @y) + C,w,;
Cy - nhiét dung riéng cua vat kho tuyét doi;
C, - nhiét dung riéng cua nudc;
©y, - d0 dm tuyét déi cla vat liéu ra;
W, - lugng dm bdc hai, kg/h.

- D61 vai cdc thiél bi sdy chu ky
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Cic thiét bi kidu nay, mot mé sdy thuong chia ra nhiéu giai doan, moi
gjai doan thudng cé thdi gian sdy vi ché do say khac nbau. Vi vay phai
tinh todn cho timg gial doan say:

Qmi = GmiCmi(tm2i * Imki) " kJ

G = %‘l . kitkgdm

trong do:
W, - luong 4m béc hoi trong giai doan thir i, kg
G,, - lugng vat ligu ra khoi gial doan thi i, kg
C,, - nhiét dung riéng cua vat licu ra khoi giai doan i3
1.,i, 1 - Nhiét do vat liéu vao va ra khoi giai doan i.
b) Tén tht nhiét do thi€t b1 van chuyén
- C4c thiét bi lam viéc lién tuc:

Q\:l = lecvl(lmz - trnl) » kIih

G & Qu , kltkgdm

b
G., - luong thiét bi van chuyén ra Khoi thiét bi, kg/h;
C,, - nhiét dung riéng clia vat ligu ché tao thiét bi van chuyén, kJ/kgK:
- Cac thiét bi sdy chu k¥:
Qi 20C s Tmind « &

.

Q\:i =
Qui = —v:]l— kfikgam

G,, - lugng thi€t bi van chuyén ra khoi giai doan 1.
Tri s& nay nhu nhau trong tat ca cdc giai doan.
¢) Tén thit nhiét do tod nhiét vao moi trudng

- DGi véi thiét bi sdy budng va ham
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+ Nhiét truvén qua tudmg bao:
Q\q = kth\q(tk = tU) Al W

1
| 5 O |

] galy ppe
-

Ny T

5

o
trong dé:
o, - hé $8 trao doi nhiét déi luu cua khi trong budng say. WinrK:

o, - hé s6 trao déi nhiét déi luu tir tudng bao tdi khong khi bén
ngoai. Wim'K;

3, A; - chiéu day va hé s6 dan nhiét clia cdc dp cha tudng bao;
ty - nhiét do cna moi chit sdy trong budng;
to - nhi¢t dé khong khi bén ngoai.

+ Toa nhiét qua cira budng say:

Q.=kF.(t,-t) , W

k, - hé s6 truyén nhiét qua cira, coi k, = k.
F. - dién tich clra. m-.

+ Nhiét truyén qua tran thiét bj:

er = klrI:lr({I& > [0) > W

g day a,, = 1,3a,.
+ Nhiét truyén qua nén:
Quv=aqvFy « W
& day qy la mat d¢ dong nhiét qua nén xdc dinh bang thuc nghiém [6].
Tong 1on that nhiét vao moi trudng:
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Q<=qu+er+Qc+Q;\ ' I\J"h

5
= =  Kltkgam
T= W &

- P61 vai cdc thiét bl sdy Khac:
Q, = kFAt , W
& day k 1a h¢ s& truyén nhiét tir moi chat sdy dén mdi trudng xung quanh:

1

1 &6 1
- . + -
(1,+,Z=:’l, o

-

k =

a, - hé 8 trao doi nhiét doi luu cua moi chat say dén vach trong
thiét bi, W/n'K;

o, - hé s6 trao doi nhiet doi luu tir bé mar ngoai thiét bj dén maoi
trudng (d6i luu ty nhien), Wim'K;

5. &, - chiéu day vh hé s6 dén nhiét cia céc 14p cua vo thiét bi.
Cic heé $6 @,, o, dugc tinh theo cdc cong thic chung cua truyén nhiét.

Tir cac tén that nhiét irén ta xdc dinh duoc:

A= Cntml = (Qm + Qi + qﬁ} i /
. kJikgdm by v,
t, - .
2. Xac dinh cdc thong s& cua qud % 3
trinh sdy thic iid
) A t
Taté: 1, = L+ —. b
f o
L \ :
1000 Lo
Thay: f = —— O ! Lo
| b
I = oy + dyr + Cpt) LU
[ k1
Iz = Cpkl'}_ + dz(r =+ Cphll) 0O d’ =d0 d? d2° d
Ta xic dinh dugc cdc thong so: Hinh 2.12. Qua trinh sdy thuc té.
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_ Ca(ty —1,)+d,(r+C,1,) - Ad,

Gyt — )+ A
oy

pr d,p
(622 + d,)p,;

P2

D., 12 &p sudt bao hoa (g voi t,.

0, = P~Po
TR (2734 1)
3. Xdc dinh tiéu hao khong khi thic 1€
_ 1000
| d2 - d1

L=#¢.W , kgh

kgikgdm

Vz = L‘ > ”'.?!’h
Px2

4. Xdc dinh tién hao nhiét thiee 1€
g= €1, - L) kitkgdm
Q =q.W . kJ/hhay kW
D&i v6i cdc thigt bi sdy chu k¥ ta ¢d:
q = Filp=L) 5 kltkgam
Q =qW, . &J
q, - tiéu hao nhiét riéng trong gial doan (;
f . - tiéu hao riéng khong khi trong giai doan i:
W, - lugng dm boc hoi trong giai doan i
Q, - tieu hao nhiét trong giai doan L.
2.5.5.2. Qud trinh sdy c6 hoi luu
1. Xdc dinh cdc t6n that nhiét
Céc t6n thit nhiet & day duge xdc dinh tuong ty nhu trudng hop sdy
khong hoi luu:
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A= Cntml -

(qm + qyl + Q<)

2. Xdac dinh cdc théng s6 cudi quad trinh sdy

Phuong phap xdc dinh ciing tuong tu nhu trudng hgp sidy khong hoéi

luu. Theo {6] ta ¢cé:

Cpk([‘l _Fz) N

dn(il - 4)

i, ~A (n+1)(iy - A)
d, = -
_only =4y
n~{i;, —A)
i2 =T+ CphI.Z
d,
Py = P
(622 +d.)p.s
b, = PP
RT3+ 13)

3. Xdc dinh cde théng 6 trang thai cua hén hop

Hé s6 héi luu:

n= Gy
G,

_ dy -4,
d, -d,

Nhiét dé moi chdt sau hén hop:

nt; + t,
= —2—-
n+li

Entanpi cha moi chat sau hon
hop:

Iy =ty + du(r + Cityy)
Do 4m tuong doi:

- dyp
(622 +dy)p.y

Py

o

|
I
|
1
% dO dH d2 d?o d

Hinh 2.13. Qua trinh sdy thuc t& cé héi v,
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30

Khoi lugng riéng:

P~ 9uPw

kgim’
R, 273+ 1)

Pk =

1. Tiéu hao khiong khi tiugc 1é

1000_
dz “dn

f =

., kglkgam
L=+(.W , kglh

Vo= —-L— m'ih

L]
L. ”
V,= — . n/h

Vo, = s nt'th

5. Tiéu hao nhiét thuc 1é
q-= f([| - I“) ) k.”kgd"m

Q=q.W . kJ/h hay kW

2.5.5.3. Lap can bdng nhiét ciia hé théng

. Hé thong khéng hoi

td

cal'f

Loty ty

QCiil

Hinh 2.14. S¢ d6 nguyén Iy hé thong sdy khang hdi iuu,



a) Thiét bi lam viéc lién tuc
- Nhiét dua vao hé thong:
Q.= Q.+ Qu
¢ day:
Q.. - nhiét dua vao calorife, n€u bo qua ton thdt nhiét ¢ calorife
thi Q., = Q:
Q, - nhiét do khong khi dua Vao:
Qi = Ll 5 KJth
- Nhiét dira ra khoi hé thong:
Q,=0Q, +Q,+Q.+Q«+ Q" . KJih
Q, - nhiét hitu ich:
Q, =W+ Cul, - CL,) kIth
Q,, - ton that nhiét do vat lieuw, kJ/h;
Q.. - 16n that nhiét do thiét bi van tai, kJ//;
Q. - 16n thdt nhiét do 104 nhiét vao moi trudng, &J7h:
Q’, - tén that nhiét do khi thoat:
Q.=L.I, . kJih
I’ =t + dalr + Cuty)
b) Thiét bi lam viéc chu k¥
Q =Q.+Q . &/
Qu=0Q,+Q.,+Qu+Q:+ Q. &

(3 day cdc dai lugng déu tinh cho ca chu k¥ sdy hay ting giai doan cua
chu ky.

2. Hé thong hoi luu
Nhiét dua vao hé thong:
Q= Qua + Qu
o day: Q..=Q: Q=G
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Gyl t Wi, t,. 1, G,

<]

o

cal Gt

Lk,

Hinh 2.15. So dé say cé hdi luu thai khi sau budng say.

G?' W, tm 1
G, 'y Wi,
Gely f
Qcaf G2tm2
Lbt, W

Hinh 2.16. Sd dd sdy cé hdi luu thai khi sau hdn hdp.

Nhiét dua ra khoi hé thong:
Qu=Q+Qun+Qu+ Qi +Q,
trong do:
- theo so do hinh 2.16 ta c6:
Q, = W(r + Cptyr = Coly)
Q, =Gl

Gy = L
n

I'y =ty + dy(r + Cpty)

- theo so dd hinh 2.15 ta ¢é:
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QI = W(f + CphtE 2 C?ntml)
Q= Gul';

G, =
n+l

', = t; + dy(r + Cppla)

Phuong trinh can bang la:

Q\' = QR

Hiéu sudt st dung nhiét cua budng sdy;
e Q
TQ

2.6. LAP SO DO HE THONG

S d6 he thong sdy thé hién su mic néi giita cdc thi€t bj trong h¢
thong, bé tri cdc thi€t bl trén mat bing va theo chiéu cao cua nha Xudng.
D&i vdi céc hé thong nho, tat ca cdc thiét bi nhu: buéng sdy, quat gid.
calorife, bang diéu khién ... déu bo tri trén mot khung. Hé théng nay ¢o thé
ché tao hang loat, van chuyén nguyén Kkhoi, l4p dat rat don gian (cad h¢
théng nhu mot thiét bi hoan chinh). Céc hé thong 16n thudng bo tri thiét b1
dan (ai trén mat bang va theo chiéu cao cha nha xudng. No c6 thé 1a mot
phan xudng cha mot xi nghiép sin xuit san phim nao dé hoac 1a mot xi
nghiép doc 1ap nhu xi nghiép sdy ca phé hat, x{ nghiép sy rau qua... Viéc
thanh lap so d6é hé thong nay s& duge gidi quyét riéng cho timg loai hé
théng cu thé.

2 7. TINH TOAN VA CHON CAC THIET Bl PHU TRJ

2.7.1. Tinh toan budng dot
1. Xdc dinh cong sudt nhiét cia budng dot
Cong suat nhiét cha budng d6t dude xac dinh theo cong thic:

Que = g@‘

N
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a day:
Q... - cong sudt nhiét & calorife, kW;
N - hiéu sudt budng dot.
d61 vai nhién liéu ran Nea = 0.6 = 0,65

d61 vai nhién liéu long va khi Npg = 0,7 + 0,8

2. Xdc dinh tiéu hao khong khi va nhién liéu

Khi tinh todn qua trinh chdy cua nhién liéu ta da xac dinh duge cdc dai
lugng sau:

Tiéu hao riéng khong khi thuc t&:
L=al, , kglkgni
o - hé $6 khong khi thira;
L, - tién hao riéng khong khi ly thuyét.

Tiéu hao nhién liéu:

B =

—Q—T—‘J— keglh

v
Q,, - nhiét tri thdp cta nhién li¢u, kJ//kgnl.

Tiéu hao khéng khi:
Gw=B.L , kg/h

n'th

P - khoi luong riéng cia khong khi & diéu kién moi trudng.

3. Xdc dinh cdc thong s6 cia sdn phdm chdy

Khi tinh todn qud trinh chdy ta dd xdc dinh dugc luong sdn pham chay
tao thanh khi chdy hét | kg nhién liéu G,,, entanpi cla san pham chdy 1.
do chita hoi cua khoéi dy,.
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Lugng khéi san xuit ra tir buong dot la:
Gkhd = B‘le'l 5 kg/h

G
VH‘I(I = _"Etld_ Y H’I‘i/h

Ph
O - kh6i lugng rieng cia Khoi.
" 4. Xdc dinh kich thudc buong dat
a) Budng dot nhién lidu rdn

Céc kich thudc chinh la:

Dién tich ghi: Fpp= —2% . m

Thé tich budng d6t: Viii= .o

b) Buéng d6r nhién liéu long va khi

Thé tich budng dot:

Vi = Q—h"— .om
Q.

trong do:
Q, - nhiét thé tren ghi, k//m’l;
Q, - nhiét thé thé tich, k//m’h.
Tri s6 Qg va Q, cho trong bang 1, 2 phu luc 3. Trén hinh 1 phy lyc 3 Ia
cdc dang budng dot thong dung trong heé thong say.

2.7.2. Tinh toan calorife
I. Céng sudt nhiét cua calorife
Cong sudt nhiét cla calorife duge xac dinh theo cong thirc:

Qca! = Qs

cal
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g day:
(). - nhiét dua vao budng say, kW hay /i1
N.. - hiu sudt nhiét cua calorife, 0., = 0.95 + 0.97.
2. Cdc thong sé cua khong khi

Luu luong khong khi qua calorife 1a tieu hao thyc t&€ khong khi L. kg/h
hay V. nth.

Nhiét do khong khi vio calorife 1a nhigt do khong khi bén ngoai t, {khi
khong héi luu) hoac t, (khi ¢6 hoi luu),

Nhiét do khong khi ra khoi calorife la nhiét do khong khi vao budng
say t,.

3. Calorife hoi nuoc - khong khi

Cau tao calorifc hoi nude - khong khi duge dua ra trén hinh 2.17a. Hoi
nude bdo hoa ngung tu hén trong ong, khong Khi chuyén dong cal ngang
chliim ong cé cdnh.

Bé mat trao déi nhiét duge xéc dinh theo cong thic:

Ry Qu’nlnu.‘i " _Q'S_

KAL, kAL,
& day:
F - dién tich bé mat trao d6i nhiét phia ¢6 canh, e

At,, - d6 chénh nhi¢t do trung binh giita hoi va khong kbi, gy

k - hé 6 truyén nhiét cla thiét bi, Win K, xdc dinh theo bang 4
phu Juc 1.

Q.. - cOng sudt nhiét cla calorife, W,
Q.= Q, (tiéu hao nhiét thuc 1€ cua qua trinh $ay).
Phuong trinh can bang nhiét cua calorife la:
Gy - IMew = CuGel7 - 10 = Qy o kW
o day:
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G, - luu tugng hoi vao calorife, kg/s:

G, - lvu lugng khong khi vao calorife, kg/s;

C, - nhiét dung rieng ding 4p cua khong khi, Coc = 1 kJ/kgK:
i, - entanpi ciia hoi nudc vao calorife, kJ/kg:

i' - entanpi clia nudc ngung, kJ/kg:

t",. 1’y - nhiét d6 khong khi ra va vao calorife;

e - hiéu sudt cta calosife.

TOHTTIEH HI].H'IlIIIIIHlIllﬂ“ﬂlll\llllllFII||I1I~

i

ALRLLI LRI

Hinh 2.17 a. Cau tao calorife hoi nudc:

1. 6ng c6 canh; 2. mat sang; 3. &ng hai vao; 4. nap;
5. mat bich 1ap 8ng gi6; 6. 6ng nudc ngung ra

Tit d6 ¢6 thé xdc dinh duge tiéu hao hot la:

Gi = Q,

—— , kgis
(lh = )n citl
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Tir tri $6 dién tich bé mat F iim duge ¢ thé chon ! kiéu calorife theo
catalog clia nha ch€ tao hoac tu ché theo mau da dua ra o catalog.

4. Calorife khi - khoi

Khi diing khéi 1am chét tai nhi¢t ta phai su dung calorife khi - khoi.
Calorife khi - khéi thong dung nhat ¢6 c&u tao nhu hinh 2.17b.

Khéi chuyén dong trong dng diung, khong khi chuyén dong cit ngang

bén ngoai ong tron.

i"/ SIS == e !

Hinh 2.17b. Céu tao calorife khi Khoi:
1. ¢6n Ap &ng khdng khi vao; 2. con 1ap dng khang khi ra; 3. éng khoi di qua; 4. mat sang;
5. mat bich 13p 8ng khong khi vao; 6. mat bich |ap 6ng khong khi ra.

Dién tich bé mat truyén nhiéi la:

Q
kAt,,

“
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trong do:
o, - hé $6 trao déi nhi¢t giita khoi va bé mat ong. Wim'K.

Hé s6 a, bao gém c4 d6i luu va bic xa. Calorife khi - khoi
thuong lam viéc véi nhigt do khoi 500 = 600°C vi vay trao doi
nhiét doi luu 1a chinh nén ta ¢6:

& = Prllyy
sy - he s0 trao doi nhigt doi luu:

o, - h¢ s6 xét dén trao doi nhi¢t birc xa, theo kinh nghi¢m
o, = 0.05 + 0,15;

g, - hé s6 bam bdn bé mat phia Khdi, theo kinh nghi¢m ¢6
gl 020 Oh2:

8. & - chiéu day va hé s6 din nhiét cua vach ong:

&, - hé s8 trao ddi nhiét doi luu cua khong khi chay cat ngang

ong. &, = Oy

Trong calorife khi - khoi, khéi chuyén dong trong dng voi t8c do khd
16n nén ché do 1a chay 16i. Nhy vay ta ¢6 phuong trinh tiéu chuan:

(.25
11.42( Prr \
;

LEJ £, &g

D&i v6i kh6i. tri s6 tieu chudn Pr thay déi it nén Pry/Pr, = 1.

Nu, = 0,021. Re{™ Pr

He 6 £, phu thuoc chiéu dai éng xdc dinh theo bang.

He s6 €, = | + 1.77.d/R duge dung khi dng cong voi ban kinh cong R.

Vay ta ¢o:

g day: A, - hé 56 dén nhiét cta khoi;
d, - dudng kinh trong cla Ong.
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Trao déi nhiét gifta bé mat ngoai chia dng vdi khong khi la trao doéi
nhiét déi luu cba khi chuyén dong cat ngang chiim éng (7).

Khi Re, = 10° = 2.10°, ta c6:

P \\U a5
~ 13 r =
chum so le: Nu, =041.Re]" . Pr/" (—') £,
Pry,
7 \['l_jli
% . ) N ANy L3RR pri' i
chum song song: Nu, = 0.26.Re,; ™ . Pry g g
w

g, - hé s6 xét dén anh hudng cua budc Ong:
chum so le: 5./, > 2 g L2
S/S, <2 £ = (S;/Sz)”&
/o \!|_|5
y 4 S,
chum song song: g, = L q J

Cdc cong thic trén ding cho ddy ong thi 3 trd di. con cdc day tha nhil
va tha hai tinh nhu sau:

chim so le: oy = 0,60, oy =0.70
chum song song: B S0 00 oy = 0.9,

vai oy, . o 12 hé s6 trao doi nhiét cua ddy ong tuong Ung 1. 2, 3.

: " : v |
LA A ity Py
Ta Nl R "‘\J,/. i \> N

—= S‘l | | » S @ = &
L Ly /*\.- e
Ty \Ti s 4

—> d | e — d —
&b 9 ly‘/_zi/ &
Hinh 2.18. Chum 6ng song song. Hinh 2.19. Chum éng so le.

90



e so trao doi nhiét:

o+ 0y +(n—2)0;,
g = Aihpm = - gt

n

Trong cdc cong thic trén kich thude xdc dinh doi vo1 phia khoi la
duting kinh trong d,, doi véi khong khi la dudng kinh ngoai d,. Khi tinh
toan thi€t ké& calorife can chon trude d, va d,.

- - ; p S Lo T Ui . . PR
Nhiét do xdc dinh cta khéi la g, = -”‘_)—“2~. cia khong khi Ia

o L

2

Ly =

O day, nhiét do khéi vao calorife 1, xdc dinh ¢ viéc tinh todn qua
trinh chdy, nhiét d6 khéi ra catorife tinh theo diéu kign: 1, = ¢ + At v&I
t., 12 nhiét d6 dong suong cta khéi xdc dinh theo do chra hot cua dy, khoi
va At chon bing khoang 5 + 10°C.

Nhiét d6 khong khi vao calorife la nhiét 4o khéng khi bén ngoai t, =
t,, nhi¢t do khong khi ra khoi calorife 1a nhiét dé khong khi vio budng say
a2 = L

Pé xdc dinh ché do chuyén dong clia khéi va khong khi can chon t6c
do khéi W, va khong khi W,.

Xdc dinh kich thuwae calorife

Ti€t dién thong gid phia khoi la:

V Al
Fyn = i O
W,
5 nd; .
F=n. —L o
4

& day n 1a 6 ong. d, 1a dudag kinh trong cua ong.

Vay s0 6ng la: n=—.,
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Ti€t dién thong gid phia khong khi Ja:

Vv
Fu= —

W,

& day V,, 12 lvu lugng thé tich trung binh cia khong khi qua calorife {xdc
dinh & muc 2.2.5).

Ta c6: Foo=m S ,
m, - 0 Ong trong | day.
N¢u bo tri s6 6ng trong 1 ddy bang s6 diy m, ta ¢cé m, = m, = m va s0

éngn=m;.m,=m’ haym = Jn nhu vay ¢6 thé xdc dinh m.

o AA A A

— e Khéng —> \
khi
Khén vao
kh;g__:’ — t b —> ww
V&0 !
r(r Z _ — —— — —
% %
Khéng <—
khi 1/
—> g J;a /
1 e
ttry p AT o
: -0 O O
¥t 0 0 0 n O 00O
8
. OO0 0O O O O O O
i o O O O N O O O O
4 O O O O
Hinh 2.20. Khong ngoat huéng. Hinh 2.21. Ngo&t hudng 1 lan.

B¢ mat truyén nhiét F tinh duge & trén phai thod man guan hé:
F=nad,fn , m
d, - dudng kinh ngoai cua dng, m;
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¢ - chiéu dai ong, m.

Vay ta ¢6 chiéu dai ong la:

{ = 4 , m
nd,n
Tir dé ta xdc dinh dugc:
B = Fu - Fu s E kk“d;“ m
mé 2 mF
m - —
nd,n
Buéc ong: S, =S, +d
Chiéu rong thiét by la:
B = mS,

Chiéu siu thiét bi (theo chiéu chuyén dong khong khi) la:

A=B , m
Khi tinh khoang cich thong gié gilta cac ong Sy, néu gid 1ri qua nho ta
c6 thé cho khong khi di ngoat hudng nhiéu lan, tdc la:
Fkh
‘
m.._
k+1

Sin =

K 12 s6 lan ngodt huong. Néu di thing khong ngoat hudng. k = 0, ngoat
| 1in k = . ... Cac kich thugdc cua thiet bt duge bidu dién trén hinh 2.20.

2.7.3. Tinh toan khi déng, chon quat gio

Mo hinh téng quat hé théng sdy c6 dang nhu trén hish 222,

3 4
1 2 A W
- —>
W, 7 4
—_— t
Py L iPs Py

Hinh 2.22. S0 d5 nguyén Iy hé théng say:
1. calorife; 2. quat gid; 3. budng séy; 4. thiét bi khif bui.
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Khi h¢ thong lam vi¢e 6n dinh, 4p suat do quat tao ra la Ap = p, - p.
phai can bang véi toan bo ud lue cha he thong va dp sudt dong cua khi
thodt (gia thi€t téc do vio W, = 0).

Ta cé:
Ap = Ap, + Ap, + Ap, + pa ‘Nxfﬁ?'?
trong do:
Ap, - r lye ma sdt trén dudng 6ng din khi;
Ap, - tong trd luc cuc bo trén dudng Sng din khi:

Ap, - tro luc clia cdc thiél bi mic trén duong ong dan khi (calorife,
budng sdy, thiét bi khir bui);

Ps - dp sudt dong cua khi thai vao moi trudng,

Truong hop 6ng din khi ¢6 (i€t dién nhu nhau, ta c6:
p.— , Nim

A - hé sO trd luc ma sat:

L - tdng chiéu dai dug, m:

d - dutng kinh twong duong cua 6ng din khi, m:
p - khai lugng riéng cla khi, kg/m*;

W - t6c do cha khi trong 8ng, mf/s.

Trong hé théng sdy, toc do khi trong 6ng khd I16n nén ché do chuyén
dong thudng nam trong khu vuc binh phuong 1ré luc tic 1a Re > Re.i.

Vay:

0.25
A=0,11 {%J

& day: k- do nham tuyét d6i ciia thanh trong éng, m;

d - duong kinh trong clia 8ng, m.
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Néu ché do chuyén dong cha khi nam trong khu vue khidc thi A xdc
dinh theo phu luc 2.
Trudng hop 6ng dan khi ¢é nhiéu doan tiét dién khdc nhau, ta ¢é:

By
M

O Lip, . N 3
Ap;= ) A, —p,— ., Nim
' Z; d;" "' 2

Tr& luc cue bo trong hé thong duge xdc dink theo cong thire:

3] ,W'Z .
apo= Y& 2 Ninr
i=l

2
g day:
&; - cdc hé s& trd luc cuc bo:
W, p; - toc dg va khoi lwong riéng tuong ing.

Trén dudng 6ng din khi thudng gap cdc trd luc cuc bd sau: cdc cit noi,
cde cira diéu chinh, phin loc bui, tiét dién cén, dot mé ... cdc hé s§ trd luc
cuc bd cho o phan phu luc 2.

Tr& luc cha thiét bi trong hé thong 1a:
Ap, = Ap, + Apy + Apys + ... . Nim®

Ap,, 1a r$ luc cua calorife. Néu chon calorife theo tiéu chudn thi tré
luc nay cho trong catalog ctia nha ché tac. Né&u thiét k€ don chiéc thi phai
tinh todn trd luc khi thiét k€ calorife.

Ap,; 12 tr6 lyc cla budng say. Tri s6 nay khac nhau déi véi ting loai
thi€t bi. Phuong phdp tinh todn trd fuc cha budng siy khic nhau d6i vdi
timg loai thiét bi. Trong phan vi du tinh todn cé cdch tinh todn trd luc ciia
thiét bi say budng va ham.

Ap,: - trd luc cia thiét bi khir bui. Tri s6 nay xdc dinh khi ta chon thiét
bt khir bui.
Ap sudt dong clia khi tho4t x4c dinh theo cOng thic:
2

W ]
Py = p—-2-- , Nim-
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(3 day W 1a toc do cuiia khi thai vio méi trudng. Tée do khi thai phai da
l16n dé thai khi mot cdch thuan lgi vao méi trudng ké ca khi ¢é gié. Chon
W 16n, viéc thai khi thuan 1gi nhung t6n nang luong. NEu W nho, viéc thai
khi s¢ kh6 khan, tham chi khi cé gid, téc do I6n sé khong thai khi duoc.
Tuy nhién, khi bé tri 6ng thai khi cédn chii y dén hudng gi6 dé han ché anh
hudng nay. O Viét Nam thudng cé gic Pong Béic va Dong Nam. Ong thai
khi thudng bé tri thang ding ¢é nén che hoac bé tri ndm ngang. Khi b tri
nam ngang, can tranh gié thoi triuc ti€p vao dng xa tie 1a nén hudng vé phia
tay la hudng it ¢6 gio nhat. Téc do khi thedt ra khoi 6ng thai thudng chon
tr 5+ 10 m/s.

D¢ chon quat gi6 ta can biét:
- Luu luong V. m'ih
- Ap sudt Ap, Nim®

Trong dac tuyén ciia quat thuong cho quan hé Ap = f(V) d diéu kién
tieu chuin ky thuat ¢é khéi lugng riéng p,. = 1.2 kg/m'. Trong hé thong
quat lam viéc véi nhiét do khdc ticu chuan véi khoi lugng riéng p,, kgim'.
Trong diéu kién nay dp sudt do quat tao ra s&é nho hon so vai khi lam viéc &
diéu kién tiéu chudn. Vi vay, dé quat cé du dp sudt 1am viec & diéu kién
thyc t€ ta phai chuyén tri s6 Ap tinh todn & trén vé diéu kién tiéu chuén nhu
sau:

Ap,. = Apg‘i . Nim-

P
Nhu vay. ta phai chon quat gi6 theo diéu kién V (a°/h) v Ap,, (N/m7).

Vai luu lugng V, dp sudt Ap,. ta xdc dinh ché& do lam viéc cua quat la

i L. , . ®, +0
diém A (hinh 2.23) quat ¢6 hiéu suat n = n,, t6c do quay ©' = ———~

2

rad/s. Tt d6 ta xac dinh duge s8 voOng quay cua quat 1a:

©'.60
27

n= . vong!pluit
Céng suat trén truc cla quat la:
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L -t - Ry 0 S

Ap 1 N/m?

40,

FW

V. m—’ih

Hinh 2.23. Dac tuyén cla quat ly tam.

Bang 2.1

Hé s6 du phong cla cac loai quat

|
Céng sudtquat | Quatlytam , Quathudng truc

<05 | 1.5 1.2
051 | R 1.15
10142 | 1:2 1,10
201+5 | 115 1.05

>5 ' 11 1,05

|

Cong suat dong co dién chay quat la:

N
Np= —S0 , kW

t]L
'] 1d

Q»

O

a1
<

97



M. - hiéu sudt cla co cdu truyén dong tir dong co tdi quat;

o - hé s6 du phong cho trong bang 2.1.

2.7.4. Tinh toan, chon cac thiét bi khur bui
1. Buéng ling

Budng ling 1a thi€t bi khir bui don gian nhat. Budng lang 1a khong gian
¢6 kich thuéc 16n hon nhiéu so véi dudng 6ng dan khi. Do kich thude 1on
nén 16¢ do chuyén dong clia khi bui s& lang va roi xudng. Budng ling ding
dé khir bui to. Dé cho bui lang dugc, t6c d6 khi phai thoa min [1]:

< A
VS —.V, . s

g day:

v - t8c do khi chuyén dong theo phuong ngang, m/s;
v, - toc do can bing, m/s;
A - chiéu dai buéng lang, m;
H - chiéu cao budng lang, m;

Luru lugng khi qua budng lang la:

V = 3600.B.H.v , wm’ih

B - chiéu rong cua budng, m.

Nhu vay, biét luu lugng khi va tdc do khi ta xdc dinh duge kich thude
budng ling. Dé ting hiéu qua khir bui cia budng lang ngudi ta dat thém
cde t&m chin 1am cho khi chuyén dong d6i huéng nhiéu lan.

2. Xyclon

Xyclon dung dé khir bui kho va ¢6 kha nang khir bui khd nhd. Cau tao
cha xyclon duge thé hién trén hinh 2.24. T8¢ d¢ khi ¢ cira vao xyclon ja 15
= 20 mis va & cira ra ta 5 + 8 m/s. Xycton duge san xudt theo tiéu chudn.
Khi chon xyclon cin biét dudng kinh dng I6n D, m tir d6 chon loai xyclén
theo tiéu chuan. Dudng kinh &ng 16n D duge xdc dinh theo cong thic:
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trong dé:
V - luu lugng khi, m'/s;
& - hé so trd luc;

Ap - gidng dp qua xyclon,
Nim-.

Xyclon ¢6 dudng kinh D cang nho
hi¢u qud khir bui cang cao vi vay khi
luu lugng 1én ngudi ta s dung xyclon
kép gébm nhiéu xyclon nho ghép lat. Khi
xyclon lam viéc, d4p suat khi ¢ phia dudi
6ng nhd (phan hinh con) thudng cd tri
s6 am vi vay khi xa bui can déng khoa
khi (hinh 1 phu luc 4) sau dé mdi md
cira cho bui ro1 xudng. N&éu khong dong
khod khi, khong khi bén ngoai s€ lua
vdo ddy bui 1én qua dng nhd thodt ra
ngoal 1am mat hiéu qua khir bui.

3. Phin loc bui

I244

I ,
im Khi vao
k il Q
(52 15°
t
<y P!
' g
o~ | |
= i ]
19

Hinh 2.24.

Phin loc bui diing khir bui khi dong khi ¢é nhiét do thap. Phin loc bang
sgi vai 1am viéc véi nhiét do nhd hon 90°C, bang soi vai len lam vigc va
nhiét d6 nho hon 125°C va khi khong chita SO, cing vé&i SO,.

Phin loc bui kiéu ong tay 40 ¢6 trd lyc qua phin la:

Ap = (Kz + a)V" |

a day:
V - phu tai rieng, m*/m?h;

z - do bam bui cla vai;

Nim?®

k, a, n - cdc hé s6 phu thuoc loai vai va phin.

99



4. Thiét bi khit bui kiéu tinh dién

Thi€t bl khir bui loai nay ¢6 hiéu qua khur bui cao. tiéu hao dién ndng
nho, tuy vay, gid thanh thi¢t bi cao. Ciu tao thi€t bi khit bui ki¢u tinh dién
duge bicu dién trén hinh 2 phu fuc 4. Khi chuyén doéng trong dng kim loai
gilta hai dién cuc c6 dién dp mot chiéu tir 28 dén 90 V. Dudi tic dung cia
dién trudng khi bj ion hod va chuyén déng vé dién cuc trdi dau. Cic ién va
cham vao cdc hat byi lam cho hat nhiem dién va cing chuyén dong vé cic
cuc trdi ddu ro6i bam vao né. Nhu vay dung dién truong tinh dién di tdch
bui ra khoi dong khi. Bui bdm va tich Iu§ cang nhiéu trén bé mat ciac dién
cuc. Ngudi ta dung c¢d cdu rung dé 1am cho bui roi xuéng chira & phia dudi
thi€t bi va dugce thai ra ngoal.

2.7.5. Tinh chon hé théng van chuyén vat lidu va san pham

Tuy theo loai vat liéu sdy. san pham va kha nang dau tr ma chon
phuong phdp van chuyen vat ligu va san pham say. Cdc thiét bi say budng
va ham dung xe goong vat liéu sdy thuong duge dé trén khay sidy chat
thanh tang trén xe godng, trong trudng hop cong suit nhd thudng ding
phuong phdp thu cong day xe vao budng. Trudng hop cong sudt I1én ding
céc ¢o cdu co khi dé dé xe goong vio ham. O cdc thiét bj sy vat liéu dang
hat kiéu thdp. thung quay hay tdng s6i ... thudng dung hé théng say bang
tdi, vit tai, gdu tai dé van chuyén vat liéu vao thiét bi. Cac thiét bi say phun
thudng dua vat liéu vao bang bom dung dich, san pham ra dudi dang bot
thudng dung hé thong tay gat, két hop cdc vit tai dé duwa san pham ra.

2.8. TINH TOAN KINH TE KY THUAT HE THONG THIET B| SAY

2.8.1. Nhitng tiéu chuan sir dung trong viéc tinh toan kinh t& ky thuat

Nén kinh t€ cla nudce ta ciing nhu hau hét ¢dc nude trén the gigi déu
bao gém hai khu vuc: khu vye Kinh 1€ nha nude va khu vue kinh t€ tr nhan.
Khu vye kinh t&€ nha nudc bao gém cdc don vi kinh 1€ duge nhd nude bio
hg & mitrc dd nhadt dinh. Con khu vuc kinh t&€ tu nhan bao gom céc cong ty,
xi nghiép. cdc don vi Kinh t€ ma chiu s& hitu 1a cha mot tap thé hay cd nhan.
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Khu vue nay Ja khu vuc tu do canh tranh. nha nudc chi diéu ti€t bang cdc
luas phap va cdc chinh sdach. Khi tinh todn chon cdc ham muc tieu cho bai
todn t6i wu vé kinh t& k¥ thuat ciing cdn chon cic tiéu chuan thich hop.

2.8.2. Chi phi tinh toan
Chi phi tinh todn hang nam duge xdc dinh theo cong thic:
C, =C+p,] . dong/nam
trong do:
[ - v6n ddu tur dé thyc hién phuong dn, déng;
C - chi phi thudng xuyén hang nam cho phuong an, déng/ndam;
p, - hé s6 hiéu qua kinh t€ dinh mic , //ndm.
Hé¢ s6 hiéu qua kinh t€ dinh miic cha vén ddu w phu thuge vao nhiéu
yéu t6. né phan anh thu nhap thudn tuy thyc hién gqua jao dong xa hoi.
Trong tinh todn cin lay tri s6 dinh mic va khdc nhau déi v6i cac nganh

kinh t€. Tri s& nghich dao cta né la T, = 1/p, la thai gian thu hoi von dinh
muc, ndm.

2.8.3. Lgi nhuan

Loi nhuan ctia mot cong trinh, mot du d4n duge xdc dinh theo biéu thic
sau [8]:

V= iBi(l +a)" -1 , déng
i-l
trong do:
[ - von dau tu tong cong cho cong trinh, dong:
B, - tién ldi thu dugc trong nam thit i, déng;
a - hé s0 hién tat hoa;
n - $6 nam van hanh cua thiét bi, nam.
Tién ldi thu duge hang nam xdc dinh bang cach ldy t6ng tién bdn san

phim trong nam trir di chi phi trong nam bao gém: chi phi nang luong, chi
phi tién luong, chi phi bao dudng stra chira thi€t bi. thu€.
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Hé so hién tai hod diing dé quy doi cdc gid tri thu nhap clia cic nam
bat ky vé nam tinh todn khi bat diu xay dung cong trinh. Thong thudng
mot khodn thu nhap nhdt dinh trong nam hién tai ¢é gid tri 1dn hon s6 thu
nhap bang chimg 4y nhung thuc hi¢n & cdc nam sau. Tiéu chuan loi nhuan
hay duge dung dé€ [am ham muc tiéu khi giai bai todn (6i wu trong khu vuc
kinh t€ canh (ranh.

2.8.4. Xac dinh chi phi hang ndm cua hé théng thiét bi say

Chi phi hang nam cia thi€l bj say bao gém chi phi ning luong (dién.
nhién liéu), khau hao cho bao dudng sura chita thiét bi, tién luong. thué.

a) Chi phi nang lugng
- Chi phi nhién liéu
b6t vai thict bi sir dung true ticp khéi dé sdy hay ding calorife khi -
khoi thi tiéu hao nhién liéu la:
Cr=B,S; . dongindm
trong do:
B¢ - ti¢u hao nhién liéu hang nam:

Sy - gid nhién liéu. dong/tan.

Bi= By,
vl
Biw - phu tai trung binh trong nam:
Ny - $O @it lam viéc cua thiél bi trong nam.
D61 vai thiét bi ding hoi nude lam chat (ai nhiét thi tiéu hao nhién liéu
ta:
B, = ?"—~— . tanindm
« N
¢ day:

Q. - phu tai nhi¢t ca ndm cua thi€t bi, kfindm;
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I
t

- nhiét tri thadp cua nhién iiéu, kJ7kg:
Nin - hiéu sudt cha 1o hoi.
Phu tai nhiét ca nam c@a thi€t bi duge xdc dinh theo cong thic:

- Thiét bi lam viéc lién tuc:

trong do:
Q. - tiéu hao nhiét trung binh cta thiét bi sdy. kJ/h;
n - s6 gio 1am viéc « ua thiél bi sdy:
N.o - hiéu sudt cua calorife hoi - khi.

- Thié€t bi lam viéc chu k¥y:

o day:

Q, - tieu hao nhiét cho | mé say, kJl/me;
m - 6 mé say trong | nam, me/ndm.

- Chi phi dién nang:

Tiéu hao dién nang hang nam la:

E, = Zr:l\llni +E, , kWi
i1

trong dé:
N, - phu tai nhiét trung binh ctia thi€t bi;
n - $0 giv lam viéc cta thiét bi;
E. - nang lugng dién dung dé chi€u sdng;

r - sO thi€t bi tiéu hao dién.
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Chi phi di¢n nang la:
C.=E.S, . donginam
trong doé: S, la gid dicn nang. dong/kWh.
by Chi phi tién luong
Chi phi tién lvong la:
C,=1L,..M | donginam
trong daé:
L. - tién luong trung binh:
M - $0 nhdn vién van hanh.
¢} Chi phi bdo dudng va sia chira thiet by

Chi phi nay (hudng duge tinh theo 1y 1€ nhat dinh coa von dau . ta
co:

C,=pl . donginam

trong d6 p, 12 hé s¢ khau hao cho bao dudng stra chira thiét bi.

2.8.5. Chi phi riéng cho don vi san pham

Pay 1a mot chi tiéu kinh t€ quan trong, no dinh gid 1éng quit mic do
hoan hao cua hé thong thiét b1 say.
Chi phi tinh todn riéng cua hé thong thict b say la:
&

C,= — . donglan

p

& day p la lugng san pham sdy ca nam, dninam.
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Chuong 3

MOT SO VI DU TINH TOAN
THIET KE HE THONG THIET BJ SAY

Nhu da trinh bay & cdc chuong trude, hé thong say duge sur dung rat
rong rai trong hdu hét cdc nganh cong nghiép. vi vay hé théng nay rat da
dang va phic tap. Tuy vay, cong viée tinh todn thi€t k¢ h¢ théng say bat ky
déu tuan theo 7 bude da néu & chuong 2. Trong dé su khdc nhau ¢o ban chi
thé hién 0 buée 4. phian xdc dinh cdc kich thude co ban cua thiél bi. con
cic phan khdc déu tuong ty nhau. Trong tdt ca cdc hé thong say thi hé
thong thiél bi say budng va ham c¢6 dac trung téng quit. Hai hé théng nay
duoc sit dung rong rai nhil va cé thé dung dé sdy nhiéu loai san pham khac
nhau. Cac he théng sady khdc nhu: sdy thap, siy ong khi dong. sdy tang o1,
sdy phun, sdy tiép xic ... déu 1a cdc hé thong thiét bi sdy dac trung, moi he
thong chi thich hop véi mot vai loai san pham. Vi du. thiét bi sdy thdp. say
khi dong chi thich hop v@i sdy hat, thi€t bi sdy ti€p xic kiéu 16 quay chi
thich hgp vat liéu tam mong... Cdc thiét bi sdy ddc ching phan I6n nam
trong day chuyén cong nghé chung dé san xuét san pham.

Vi vay trong phdn vi du tinh toan ching 16 chi trinh bay vé thiét bj
sdy buéng va hiam la hai h¢ théng sdy thong dung nhdt thé hién tinh tong
qudt cla viéc tinh todn thiél k€. D1 vai cdc thi€t bi s8y khdc doc gia ¢6 the
tbam khao thém cdc tai liéu chuyén sau hon [4. [0].
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Vi DU 1

Thi¢t k& thi€t bi sdy budng dé sdy chuoi, cong sudt 300 kg/mé san
pham kho.

Diéu kién thiét ké-

Vat lieu: Chudi tiéu chin ¢ do 4m ddu o, = 80%., do am cudi o, =
20%. Qua chudi bée vd tich ra 3 manh.

Mol chat sdy 1a khong khi.
Chat tai nhiét 1a hoi nudc 6 4p sudt 5 bar.
Thot gian sdy t = 24 /i tmg v6i cdc didy kién sau:
Che do say ¢6 3 giai doan:
Giai doan | Thot gian 1, = 8 &
Nhiet d6 moi chat say vio1,, = 65°C
Vatliéu ¢6 do 4m vao w,, = 80%
Vit [1éu ¢ do amra w,, = 64%
Gial doan [1 Thor gian 1, = 8 4
NWhiet d6 moi chat say vao t,, = 80°C
Vat liéu ¢6 do dm vio w,, = 64%
Vit liéu ¢é do dm ra w,,
Giai doan IiI Thoi gian 1, = 8 4
Nhi¢t do mot chat sy vao t,, = 90°C
Vat liéu ¢6 do am vio o,
Vat ligu ¢6 do am ra o,,
T6c do moi chat sdy ca ba giai doan la v =2+ 3 mis.
Trang thdi khong khi bén ngoai 1, = 25'C, @, = 85%.
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I. TINH TOAN CAC THONG SO CUA VAT LIEU

Xdc dinh lugng am béc hoi:

W=G, 2 =9 3098020
100 ~ w, 100 -80

=900 kg
Lugng vit liéu dua vao 1a G, = W+ G, = 1200 kg.
Chta am b&c hoi theo cic giai doan nhu sau:

W, = 540 &g, W, =270 kg; W, =90 &g

Giai doan I W, =540 kg, w,, = 80%
Vi: W, =G, 21 "%
100 - o,,

W|100 = W|0)2| = G||(U| = Gll(l)zl

G, o, - W,100 _ 1200.80 - 540.100
G —W, 1200 — 540

W, =

= 64%

Luong vat 1i¢u ra khoi giai doan | la:
G, =G, - W, =1200 - 540 = 660 kg

Céc dai lugng trén duge tinh trung binh cho 1 & cia giai doan | 1a:

W, 2

W= —o= j—-di(—)- = 67,5 kgit
T
G, 660

o
ts
T

1l

I

— =825 kp/h
: g

Giai doun 11 W, =270 kg, G,, = 660 kg
Do dm vat liev ra khéi giai doan 2 1a:

G0, - W,100  660.64 —270.100
G, - W, 660 — 270

(), =

= 39%
Luong vat 11éu ra khoi giai doan 2 1a:
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Goo= Gy - W, = 660 - 270 = 390 £y

Cac dai luong tinh todn trung binh cho | / cua giat doan 2 la:

W, 2
\'Vzh = = = 0 — ;3,75 kj,’:':flf
T, 8
) Yo 39 5
Cissp = -(I"‘ = —0 = 48,75 kgth
T, 3
Giai doan 111 W, =90 kg; Gy, =Gy, = 390 ko

Tuong ty nhu ren ta €6 do &m cla vat lieu ra khoi gial doan III 1a
@2y = 0, = 20% duge kiém tra lai bang coéng thic:

G - WL100  390.39 - 90,100

3 - W, 390 - 90

M, = = 20,7‘/(

Luong vat liéu ra khoi giai doan 3 chinh la lugng san pham tic la
(}3'\ = ("3 = G],i = WS = 30(] kg

Céc dai lugng tinh trung binh cho | gid cla giai doan 3 la:

G, 30 "

Gy = b BES ~—0 = 37.5 ka/h
Ty 8
W, 90

W= —— = 20 = 11,25 kgih
T 8

Il. TINH TOAN QUA TRINH SAY LY THUYET
1. Giai doan |

Giai doan nay nang sudl boe hoi am 16n nhat, am bée hoi nhidu nen
nhi¢t do moi chit ra khoi budng sdy thap vi vay khong can hoi luu. Qud
trinh say duge biu dién trén dé thi I-d (hinh 3.1).

Trang thadi khong khi bén ngoai , = 25°C, o, = 85%.

Tir dé ta xdc dinh duoc:
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o= 622, TiP_
P-04Pw

p.o = 0.03106 bar

0.85.0.03166
0.99333 - 0,85.0,03166

d, = 662

= 17,3 glkgkkk

I, = 1o + dolr + Cpita)
=25 + 0,0173(2500 + 1,9.25)
= 69 kJikgkkk

p- PnP.a
287(273+ 1)

Pxo =

99333 - 0.85.0,03166.10°
287(273 +25)

= 1,166 kgfm""

i ’T 3
t
2
{
tf?/ II
|
|
fo !
|
Py ‘l :
| |
| b
] |
| |
| 1 . x
O d, dz d

Trang thdi khong khi vao budng sav:

Ta c6: 1, = 65°C,

Hinh 3.1. Qué trinh say 1y thuyét.

p., = 0.25 bar

d,, =d,=17.3 alkgkkk

Tir dé xic dinh dugc:

[, =1, +d(r + Cpl) = 65 + 0.0173(2500 + 1.9.65)

= 110.38 kJ/kgkkk

d 099333
0= ——F 130993 .5 175
(622 +d,)p,,  (622+17.3)0.25
=10,75%
I 2 N 99333 — 0.1075.0,025.10"
Pl T RT3+ 1) 287(273 + 65)

= 0,9963 kg/m’
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Trang thai khong khi ra khoi buong sy

Giai doan nay 12 giai doan sdy t6c do khong doéi, nhiét do vat lidu
khéng doi va bang nhiét do nhiét k€ udt, tic 1a: (, = 1, = const. Nhiét do
va d6 4m khong khi vao budng 12 t,, = 65°C, ¢,, = 10,75%. Nhi¢t do nhiét
k€ udt ty, = 32°C. Nhi¢t do vat liéu dua vao budng t,, = tyg (ty 12 nhiét 46
nhiét k& udt & diéu kién khong khi bén ngoai, ty, = 23°C). Nhu vay, vat
litu vao duoc gia nhiét tir t,,, = 23°C dén t, = 32°C. D& dam bio viéc
truyén nhiét t6t tir khong khi dén vat liéu, ta chon nhiét do khi ra khoi
budng sdy t,, = 1y, + At (At = 5 ~ 10°C). Vay t,, = 32 + 8 = 40°C, p,; =
0,07375 bar.

Cdc thong s0 con lat duge xde dinh nhu sau:

Ly —C it _
= 2 pkt2l 110,4 — 40 = 0.02752 glkokkk
r+Caly, 2500 +1.9.40
_ d, p _ 27,3.0,99333
YT 622+d,0p, | (622 +27.3)0,07375
= 0,566 = 56,6%.
ooy = P OnP2 99333 - 0.566.0,07375.10°
k21 —

R, (273+1,) (622 ~27.3)0,07375
= 1,0593 kg/m*
Tiéu hao khoéng khi Iy thuyér

1000 1000
d, -d,, 273-173

fo =

= 100 kglkgdm

Ly, = 1y W, = 100.540 = 54000 kg = 6750 kglh

V, = Lo = 6720 = 6775 m’1h
0. 09963

Lo, 6750 6750

- = &2 = 6567 m’lh
0,5.py, +P2) 05409963 +1,0593)  1,0278

Vlhl =
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Tiéu hao nhiét Iy thuyét
Qum = 1o,(1, - [,) = 100(110,38 - 69) = 4138 kJ/kgam
Qo = qQuW, = 4140.540 = 2234520 kJ
Quyn = 279315 kilh = 77,625 kW
Can bdng nhiét Iy thuyét cua giai doan 1
Nhiét dua vao:
Q. =Qs +Qy=Qu +Qy
& day Q, la nhiét do khéng khi dua vao:
Q. =G,L, = LI, =6750.69 = 465750 kJ/h
© = 3726000 &J
Vay Q. = 2234520 + 3726000 = 5960520 &J
Nhiét dua ra khoi hé thong:
Q=0Q, +Q}
& day:
Q, 1a nhiét hiru ich:
Q, = W[(r+ Ct,) - Gt )
= 540{(2500 + 1,9.40) - 4,18.23) = 1339124 &J
= 167390 kJ/h = 46,497 kW
Q’, l1a 16n that nhiét do khi thodt:
Q'; = Ly I’y = Loty + do(r + Cyity)
= 6750([40 + 0,0173(2500 + 1,9.40)]
= 570812 kJ/h = 4.566.499 kJ
Q. = 59005623 kJ
AQ = 54897 kJ
AQ% = 0,92%
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Hicu sudt nli¢t ctia bucng sdy

o

N.
Q.

2. Giai doan 2

Gial doan nay nhiét do
mot chat vao 16n hon, nang
sudt béc hoi am nhd hon nén
nhiét do khi thodt 16n hon, vi
vay can hoi lun dé uét kiém
nhiet. Qud trinh  say 1y
thuyét giai doan nay biéu
dién trén do thi {-d (hinh
3,23,

Trong giai doan 2 nhiét
dd moi chdt vao budng sdy la
., = 80’C. wong tng ¢6
p.: = 04738 bar. Vi cé hoi
litu nén do am (wong d&i cla

3919
BOR4 G 359 2 3506

3726000

<%
d
Hinh 3.2. Qua trinh say ly thuyé&t ¢6 hdi luu

moi chdt vio budng say sé 1on han & giai doan 1. Ta chon do am trong dos

cua moi chat vao o, = 20%.

B¢ tién lgi cho viée diéu chinh quat gio, ta thic¢t ké sao cho luu lugng

khoi hrong khong khi & ca ba

giar doan nhu nhau, titc la ., = L, = L, hay

W/ =W, =W, Titdota cé:

54 .
=1 By 100, ) =200 kgikgdm
W, 270
540 .
b = =00, 0 = GO0 R
Y 90

A

Cic thong s6 cla khong khi vao budng sdy duoe xdc dinh nhu sau:

d, =622 Pz

0.2.0,4738

P -Onpy

; 4 = 05.6 /b okkk
0.99333--0,2.0.4738



I, = ty; + dy(r + Coptyp) = 80 + 0,0656(2500 + 1,9.80)
= 254 kJ/kghkk

P-0,p, _ (099333-0,2.04738)10°
Pty +273) 287.(80 + 273)

Pxi2 =

= 0,887 kg/m’

Xdc dinh cac thong sé méi chdr ra khoi buong sdy:

1000 1000

d,,=d,,+Ad=d,, + =656+ — = 70,6 g/kgkkk
22 12 12 200 8/ X8

2

g I, -d,,2500 _ 254-0,0706.2500 _ 68.33°C
1+1,94d,, 1+1,9.0,0706

Tir t,,, tra bang hoi nudc bdo hoa dirge p,, = 0,271.

0, = d,,p _ 706099333 _ 0.3736 = 37.36%
(622 +d,,)p,, (622 +70,6)0271
o, POl 10°(0,99333 - 0,3736.0,271)
k2 =

= 0,9122 kg/m’
R (273%ds5) 287(273 + 68,33) |

Xdc dinh cdc théng sé trang-thai sau hén hop
Hé s6 hoi luu:

Gh L2 s dHZ —dU - 65,6_17,3 -

n= = p— 9,66
G, G, dy-d,, 706—656
Nhiét do khi sau hén hop:
LMyt 9666833425

n+l 9,66 + 1
Tir 1, tra bang hoi nudc bio hoa duge p.y, = 0,2435 bar.
dy, =d,;, = 65,6 g/kgkkk
Ly = by + dua(r + Cppty,)

= 64,26 + 0,0656(2500 + 1,9.64,26) = 236,27 kJ/kgkkk
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d,p _65,6.0,99333
(622 +d i, )Py (622 +65,6)0,2435

Quy = = (}.389 = 38,0%

o T o (0,99333 - 0.389.0,2435
Oipy = P =93P, _ 10°(0,99333 - 0,389.0,2435) - 0.928 kgfm'e
RQ73+1,,) 287(273 + 64.26)

Tiéu hao khong khi 1y thuyét:
I, = 200 kJtkgdm
L,=1,W, =200.270 = 54000 kg = 6750 kgih
Ls; 6750

Vo = l = l = 7503 a'ih
Py, + pkz)'z' (0,887+0,9122}-2-

L.uu lugng khi méi bé sung:

G = h = —@ =068,76 kg/h
n 966

Tiéu hao nhiét:
Qoz = (1, - [) = 2000254 - 236.27) = 3546 kflkgam
Quz = Q2 W, = 3546.270 = 957420 kJ
Quan = 119677 kJih = 32,24 kW
Can bang nhiét cua hé théng
Nhiét dua vao:
Qu=Qu + Qo
Q,, la nhiét dua vao budng sdy;
Q. la nhiét do khéng khi méi dua vao.
Quy = Gyl = 968.,76.69 = 66844 kJ/h
Qo = Qup.T, = 534755 kJ
Vay:

Q. = 337420 + 534755 = 1492175 kJ



Nhiét dua ra khoi hé thong:
Q-=Q,+Q;
Q, 1a nhiét hiru ich:
Q; = W,l(r + Culyy) - Cital
= 270((2500 + 1,9.64,26) - 4,18.32]
= 671850 kJ
Q. = Q,/1, = 83981 kJih = 23,33 kW
Q’, 12 t6n that nhiét do khi thodt:
Iy =ty + do(r + Cply)
= 64,26 + 0,0173(2500 + 1,9.64,26)
= 109,6 kJ/kgkkk
Q' =16, = 109,6.968,76 = 106197.6 kJ/h
Q’, = 849581 kJ
Q, = 671850 + 849581 = 1521431 kJ
Sai léch: AQ = 29256 kJ
AQ% = 1,96%

3. Giai doan !l

Xdc dinh cdc thong s6 vao buong say

Ta cé: t,; = 90°C; @5 = 10% (chon).

Tir t,, tra bang hoi nudc bao hoa ta duoc p,, = 0,7011 bar.
Ta x4c dinh dugc cac thong s6 con lai:

d,. =622, ~2uPu__ gy 0107011
P~ P3Py 0,99333-0,1.0,7011

= 47,235 glkgkkk

[a=t;+ d(r+ Cutyz) = 90 + 0,047235(2500 + 1,9.90)
= 216,16 kJ/kgkkk
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P-9i:Ppy  _ 0,99333-0,1.0,7011

Puis = R 273 +45) 287(273+90)

= 0.886 kg/m*

Trang thdi khéng khi ra khdi buong sdy

00
d23 = dl} +Ad =47.235 + 10
600

= 48.9 glkgkkk

Iy =

Lp; —d,;.2500  216.6 — 0,0489.2500
1+Cdy L +1,9.0,0489

= 86,32°C

P08 o ABODOI 4 e ion
T(622+d,0p,,  (622+489)061

(tra bang theo t,, ta duce P = 0,61 bar)

P-0uP  _ 99333-0,12.061.10°

P R @B+, | 2878623+ 273)

0.892 kg/m’

Xde dinh trang thai méi chdt sau hén hop
H¢ s¢ hoi luu:

Gy Ly _dyn-d,  47235-173 _
Gy, G, dy~d,, 489-47.235

Nhi¢t do khi sau hén hop:

nt,, +t, 18.86,32 + 25
n+ 1 _ 18+1

= 83,09°C

Lia =

Entanpi cua khi sau hén hop:
Iha = tyy + dys(r + Contuz)
= 83,09 + 0,047235(2500 + 1,9.83,09)
= 208.6 kJ/kgkkk
D6 im twong d6i sau hén hop:

dy:p _ 47235.0,99333
(622 +dy3)py: (622 +47.235).0,536

Pha = =0,1308 = 13,08%
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Khdi lugng riéng:

P—QuPan _ 99333 -0.1308.0.536.10°

= (,9034 kg!mj
R, (273 +144) 287(83,09 + 273)

Py =

Xdc dinh tiéu hao khong khi
lo: = 600 kg/kgam
Lm, o ztuowx = 6750 kg/h

L, _ 6750

= = 7618 n’th
Pz 0.886

Vo =

Tiéu hao nhiét 1y thuyét
Qos = loal111 - [ya) = 600(216.6 - 208,6) = 4536 kJlkgdm
Qu: = QoW = 4536.90 = 408240 &J
= 51030 &J/h = 14,175 kW
Cdn bang nhiét I thuvét cita hé thong

Nhiét dua vao:

Q. =Qun+Q
& day Q, 1a nhi¢t do khong khi dua vao:
S :
Qun = GuoLy = -I:l—lu 29_-:_82'69 = 375.69 = 25875 kJ/h
n

Q, = 207000 kJ
Vay Q. = 408240 + 207000 = 615240 &J
Nhiét dua ra khoi hé thong:
Qv =Q + Q)
o day:
Q, la nhiét hitu ich:

Q, = W.l(r + Cpitya) - Cityial
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= 90[(2500 + 1,9.83.09) - 4.18.48.6] = 220925 kJ
', 12 16n that nhiét do kbi thoat

Qan = Gul'y = Gultys + dalr + Cptya)]

I

375{83,09 + 0,0173(2500 + 1,9.83,09)]

48402 kfih

Q' = Q.1 = 387213 kJ

Qi =220925 + 387213 = 608138 &f
Sai léch: AQ =7102

AQ% = 1,15%

ll. XAC BINH CAC KiCH THUGC cO BAN CUA THIET Bl

Tiét dién thong gi6 cua budng la:

o day V. 1& lwo luong khi 1on nhat qua buéng.

Ta thdy rang giai doan sdy 3 1a giai doan ¢6 luu luong khi 16n nhat
Vi = Vs = 156371l
7563 :
. R T
2.3600
Chon chiéu dai chal val liéu trén xe la L, = 1.5 m. Vay chiéu cao
thong gio la:

Hig:i= L = T =0.7m

L

h

“m
S& tang khay vat liéu trong ham la:

H,, 0.700
h, 005

=14 tang
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& day h, la khoang thong khi trén | khay.
Chiéu cao chat vat liéu 1a:
H, = m(h, + h,) = 1450 + 30) = 1120 mumn
(& day h, A chiéu day vat 1iéu trén khay. h,, = 30 mm).
Chiéu cao xe goonyg la:
H.=H,, + AH,
voi H, 14 chiéu cao banh xe: AH, = 150 mm
H,=1120 + 150 = 1270 mm
Chiéu cao bén trong budng la:
H=H, + All = 1270 + 80 = 1350 sum

(AH 12 khoang cdach giita vat liéu trén khay trés clng tdi tran budng,
AH = 80 mm).

Toéng dién tich khay say la;

Fo.= i:_12{30 = 48 m’
g 25

g, 1a khoi luong vat liéu trén 1 - khay
Dién tich 1 tang khay ia:

Flkh - Fkh :ﬁ = 3,43 ”1:
m 14

Chiéu rong chdt vat liéu la:

3.4:
B, = Fun s 2,28 m
| S

Chiéu réong bén trong budng la:
B=B_ +2AB

AB 1a chiéu rong kénh din khi: AB= 0,5 m
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Vay: B=228+205=328m
Chiéu dai bén trong buéng la:
L=L,+2AL=1,5+2.0,1=1,7m
-Chiéu'cao phu bi cua budng 1a:
Hy=H+ AH; +38 + §,
o day:
AHy - chiéu cao d€ bd tri thiét bj (calorife, quat gié), AH, = 0,7 m:
8 - chiéu day trdn budng, & = 80 mm;
8, - chi¢u day 1dp trdn phuy, 8, = 70 mm.
Vay:
He=1350+0,08 +0,07=22m
Chiéu rong phi bi clia budng:
By=B+25=3,28+2.0.08=2344m
Chiéu dai pha bi cla buéng:
Lyi=L+286=1.7+2.0,08=1.86m
Cdc kich thude cta budng duoc biéu dién trén hinh 3.3.
Dig¢n tich xung quanh cia buéng Ia:
Fo = 2(Bs + LOH, = 2(3.44 + 1.86)2,20 =22.37 "
Dién tich trdn va nén {a:
F,.=L\.By=1,83.3,44 =64 m"

Xdc dinh kich thuée xe godng:

B
Chiéu rong xe: Be.i= —%'l = % =0.76 m
A e Ill-'. l.,5
Chicu dai xe: L= 7:7 =075 m
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Hinh 3.3. Cac kich thudc co ban ctia budng sdy ¢o6 hoi luu:
1. calorife; 2. clra thai khi; 3. quat gi6; 4. dong co dién; 5. cua lay khong khi bén ngoai;
6. cita thai khi khi khéng hoi luu; 7. xe chifa vat jiéu sdy, 8. clfa budng sdy.
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Hinh 3.4. Cau tao xe chét vat liéu say.

Chiéu cao xe la: H...= 120
Nhu vay trong him bd tri 6 xe.

Kich thude khay sdy:

Chidu dai: fon = 0.74
Chiéu rong: b =0.74 m

Dién tich | khay Ja:
tin = bun-fiy = 0,74.0.74 = 0.5476 nr-
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S6 lugng khay la:
n,, = 6.14 = 84 khay
Khoi luong vat ligu trén 1 xe:

g, = 1—22—0 = 300 kg

Ciu tao xe godong duge thé hién trén hinh 3.4.
Khoi luong 1 xe ta m, = 40 kg.
Khoi lugng khay say la m,, = 28 kg
Khoi lugng xe trong ham la:

G, = 6(40 + 28) = 408 kg
Khéi lugng 1 xe ca vat ligu la:

G,.. = 300 + 68 = 368 kg

IV. TINH TOAN QUA TRINH SAY THUC TE
1. Giai doan 1
X4ac dinh ton that do vat li¢u mang di:
i =G i i)
trong do: G,., = G., =660 kg
C,y = Conll - 05)) + Cloy
= 1.88(1 - 0.64) + 4.8.0.64 = 3,352 kJ/kgK
tosi= T S B2 ™= by =230
Vay ta ¢o:
Q,,, = 660.3,352.(32 -23) = 19911 &J

= 9 g
Gy = Q19U 36,872 kJikgdm
' W, 540
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Xdc dinh ton thdt nhiét do thiét bi vin chuyén:
Qui = GooCorltg - )
G, = 4.(m,, + m,) = 4.(72 + 30) = 408 kg
Cw=0.5 kJ/kgK la nhiét dung riéng cia kim loai xe va khay.
Q. = 408.0,5(32 - 23) = 1836 £J

Q,, 1836

W

Quy = =34 kitkgam

Tén that nhiét do 1da nhiét vao méi trieong
Tén thédt nhi¢t qua tudng va cira;
Q\'ql = kqu-qu(tkl - L)
trong doé:

Kyqu - hé s6 truyén nhiét tir moi chat sdy qua tuong bao xung quanh va
cua;

F,q - di¢n tich tudng bao va cira;
U, - nhiét 46 trung binh ctia khi trong budng;

1, - nhiét d6 khong khi bén ngoai.

Nhiét do khi trong budng la: by e
Ve BBy ) \
= 0.5(65 + 40) ’

= 50.2°C Aaf

Tuong bao xung quanh 1am bang
thép géc ghép cdc tdm ton trang kém

¢d ldp cdch nhiét day 8 = 0.075 m, Hinh 3.5. Qua trinh truyén nhiét qua tuong
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A =0,1 W/mK. Clra budng sdy cling 1am bang thép géc ghép 16n tring kém,
0 gilta 1a 16p cdch nhiét day 0,075 m, nhu vay ta coi mat do dong nhiét qua
clfa va qua tudng bao 12 nhu nhau.

H¢ s6 trao d6i nhiétr d6i luu cla khi trong budng 16i tvong la o, duge
x4c dinh theo tai lieu [9] nhy sau:

Khiv<Smistacéo, =6,15+4,18.v, Wm'K
Viy o, =6,15 +4,18.2 = 14,51 W/m'K

Trao doi nhigt tir twong bao dén khong khi bén ngodi la d6i luu tu
nhien v6i hé $6 trao ddi nhiét a,,. Mudn xac dinh a,, cin biét nhiét do bé
mat tudng t,,. Tri s6 ndy chua biét nén phai gia thiét sau dé kiém tra lai.
Vigc tinh todn theo phuong phdp tinh lap cho dén khi sai s6 nhd hon Iri $8
cho phép.

Gia thiét: t,, = 31,5°C, Aty = t,,- t, = 7,5°C

Theo tai lieu [9] ta c6: o, = 3,29 W/m'K va hé s6 hiéu dinh theo nhiét
do ¢ = 0,975.
Vay ta dugc:
Oy = Uy O = 3,29.0,975 = 3,207 W/m'K
g, = oAt = 3,207.(32,5 - 25) = 24,06 Wim’

Kiém tra lai gia thiét:

ey =t + qz(L+ 36:] =525~ 24,06[L +m

J =328°C
a, 145 0.l

Sai 6 so vdi gia thiét 12 0,9% nhu vay gia thiét t,, = 31,5°C 1a diing.
oy, = 3,207 Wim‘K
T d6 ta tinh duge:

_ 1 - 4
Kyt = 0075 7 =089 Wim'K

—ia -+ -
145 01 3,207
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Qui= 0.89.22.37.(52.5=25) =796 W

Hé 6 truyén nhiét clia khi trong budng qua tran li:

By K Oy

Trong dé: oy, = a,,.1,3 = 3,207.1,3 = 4,169 Wim’K
Vay ta co:

i 3
k, = 0075 = 0,944 Wim K
+ +

145 01 4169

Nhiét truyén qua tran budng say la:
Q,.=k, .F, (t,-t,)=0944.6,4.(52.5-259)
=166 W
Nhiét truvén qua nén budng siy la:
Qu = qu.Fx
Theo tai licu {6]: qy= 57 Wim-
Vay ta co:
Qn;=57.64=3648W
Tong ton that nhiét vao mdi trudng la:
Qs = Quar + Qua + Qus |
=796 + 166 + 3648 = 1327 W =4776.5 kil

givi= 2 VIO, o i
W 675

Tu d6 ta xac dinh dugc:

A= Cnl'lml 7 (qml + G + QSI)
=4,18.23 - (36,872 + 3.4 + 70,76) = - 13,86 kJ/kg dm
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Xdc dinh cde thong so cita qud trinh sdy thire té:

C, (1) —1)+d (G, —A)

dzl =

i5 =&
i, =1+ Cyt, = 2500 + 1,9.65 = 2623 kllkg
=1+ Cyty = 2500 + 1.9.40 = 2576 kl/kg
5 = - 2 »
e 1.01(65 — 40) + 0,0173(2623 - 13,9} — 0.0274 kg/kgkkkho
2576 13,9 '
I = Joon 1000 09 kglkgdm

d,-d, 214-113

C
L, =1, —5} = 110,38—11‘%01 = 110,26 kJtkgkkk

Qua tinh todn nhan thdy rang giai doan | qud trinh sdy thue 1€ gén voi
1y thuy€t.
Vay ta ¢é: L, = 6750 kg/h =100 kglkgam
Q, = 47,625 kW q, = 4138 kJikgdm

2. Giai doan 2
Tén that nhiét do vart liéu:
Quz = Gin2-Crallmaz - mi2)
trong dé: G = Gy = 390 kg
C., = 1.88(1 - 0,39) + 4,19.0,39
= 2,777 kilkgK
Nhiét do vat liéu vao giai doan 2 12 tyy; = oy = 32°C.
Nhiét do vat liéu ra khoi giai doan 2 12 1,0, = 1p; - At {At chon khodng
10 = 20°C).
Vay ta co: 1,.,, = 68.8 - 20 = 48,6"C
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Vay ta duoc: Q,.» = 390.2,777.(48.6 - 32) = 17978 &J

qm,) = .Q—rﬁ = @ = 6516 k_’)fkgu"}n
*Tw, T 270

Tén that do thiét bi van chuyén:
QVIZ = GVI‘C\'l (tnzz = tml)
= 408.0,5 (48,6 - 32) = 3386.,4 kJ

qQuu = Qup _ 33864 =12,5 kflkgdm
w, 270

T6n that nhiét vio moi trugng xung quanh:

Q.\qZ = kx;;I'qu'AIZ

Hé¢ s6 trao déi nhiét d6i luu cha khi bén trong budng sdy «, = 14.5
Wim’K, hé sG trao doi nhiét d6i luu tir bé mat tudng 16 khong khi bén
ngoai duoc xdc dinh tuong tu giai doan 1 ta duge o, = 3.7 Wim'K.

Vay ta duoc:

l N
k = =, W -
xq2 ] 0075 1 0918 Wim K
+ R + smmn

145 0,1 37

Nhigt do trung binh cla khi trong budng t,, = 74,3"C:
Qu2 = 0.918.22,34.(74,3 - 25) = 1129,9 W
Tén thét nhiét qua tran:

erl = ker 'FerIZ

kLr2 =
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trong do: Oy = Ogp.1.3 = 4,81 Wim’K

K, = - = 0974 Win'K

Q. =0.974.6.4.(74,3 - 25) = 307,3 W = 1106 kJ/h

Tén that nhiét qua nén:
Qup = QuFr = 57.6,4 = 364,8 W = 13133 kJ/h
Téng tén that nhiét vao moi trudng:
Qs = 11249 + 307.3 + 364,8 = 1802 W
= 6456,5 kJth = 51892 kJ

Q. 51892

=192.2 kitk
Qs W, 270 8

A= Cm-tmlz -(Qpz + Q2 t qsz)
=4,1832-(656+ 12,5+ 192.,2) = - 135,54 kJ/kg am

A

a ¥

|

[

1
0 dy dp dy,
Hinh 3.6. Qua trinh say thuc té.
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Xdc dinh cdc théng sé cia qud trinh sdy thuc té
Qud trinh sdy thuc t€ duge biu dién trén hinh 3.6. Ta cé:

A
by, =1, +—

/

Clty —ty)+dpli; —4)
Y

dy, =

i, =1+ Cyytiy = 2500 + 1,9.80 = 2652 kJ/kg
i2 =1+ Cph[22 = 2500 + 1,9.68,3 = 2629,77 k.[/kg

- (2652 —~
_ 1,01(80 —683) + 0,0656(2652 - 136,54) = 70,35 kglkgkkk

e 2629.77 — 136,54

I, =1, b sy NOOPR s saere kJlkgkkk
2 21033
1000 1000

= 210,33 kgltkgdm

I = =
T d,-d,, 7035-656
d,p _  70,35.0,99333

Pyy = = =0,3724 = 37.24%
(622 +d,, )psy (622 +70,35)0,271

5 —
o, = P 9nPa _10°(0,99333 0,37'24.0,271)= BT il
R, (273 +1,,) 287(273 + 68,33)

Xdc dinh cdc thong s6 hon hop:

gt Hmis  BOS-UIS._ oy,
G, G, dp-dy 7035-656
_np et 102766833425 (oo

m
e n+1 10276 + 1

Tra bang hoi nudc duge: py., = 0,245 bar

Tz =ty + Ay (r + Cppty)

= 64,48 + 0,0656 (2500 + 1,9.64,48) = 236,52 kJ/kgkkkho
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dyp P 65,6.0.99333

Py = = =0,3868 = 38.68%
(622 +d)pu, (622 +65,6)0,245

P-QuPur _ (099333 - 0.3868.0.245)10° _ 0.0277 keln®
R, (273 +1,,) 287(273 + 64 48)

Pz =

Tiéu hao khong khi thuc té:
I,=210,33 kglkgdm
L, =1, W, = 56789 kg = 7098,6 kg/h

L 7
v1h2 = % = 098’6 =7886 "1j/’f

(Pkn + Pk;)% (0,887+0,911)1E

Tiéu hao nhiét thue té:
qp = 51y, - Lp) = 210,33.(254 - 236,52) = 3676.57 kilkgdm
Q, = q,W, = 3676,57.270 = 992,673 «J
= 124,084 kJ/li = 34,468 kW
Ldp cdn bang nhiét
Nhiét dua vao hé thong:
Q= Q.+ Qu
trong doé: Q. =0

10986 69 = 47665 kJ/h

L
Qumn =G<1-In :_‘nllu =

Qu> = Quan-T; = 381318 &J
Q, = 992673 + 381318 = 1373991 kJ
Nhiét dua ra khoi hé théng:
Qv =0Q;; + Qu +Qu + Qs
trong do:
Q,, 1a nhiét hitu ich:
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Q2 = Wolr + C.tyy - Ciity2]
=270.(2500 + 1,9.64,48 - 4,18.32) = 671,963 kJ

Q',, 12 t6n that nhiét do khi thodt:

Qs S0,

Iy = 4y + d(r + Ctin) = 64,48 + 0,0173(2500 + 1,9.54,48)

= 109,85 kJrkgkkkho

Q', = 109,85.690,79 = 75883 kJ/h = 607066 kJ

Qg = 671693 + 607066 + 17978 + 3386 + 51892= 1352285 k/J
Sai léch can bang: AQ = 21706 kJ

AQ% =1,57%

Hiéu sudt st dung nhiét cia budng say:

g, 2 OTIY08 e w3 7%
*TQ, 992673

3. Giai doan 3
Tén that nhiét do vat liéu:
Qs = Gns- Gtz - Lega)

Trong dé6: G, = G, =300 kg

C.,=1.88(1 - ®,;) +4,18.0,, = 1.88(1 - 0,2) + 4,18.0,2

= 2.3 kJikgK
b S 54866
1,;:= 15y - 20°C = 84,5 - 20 = 64,5°C

Vay ta co: Q.. = 300.2,3.(64,5 - 48,6) = 10971 kJ
Gy = Qus 10971 121,9 kJ/kgdm
W, 90

Tén that nhiét do thiét bi van chuyén:



Q\'l,? = G\;l'cn'(lmZ} = Iml'l) = 408-0y5 (6415 = 48,6) = 3243,6 kJ

& 3 .
Qus = Qur _ 32936 _ 3604 ki/kgdin
W, 90

Tén that nhiét do tda nhiét vae moi trudng:
Tén that nhiét qua tudng bao va cua:

qu3 = kxq}-qu.A{;

. 1

= 14.5 Wi K, a,, duge xdc

Cac hé s6 trao doi nhiét a3 = 0z = o
= 3,958 W/n'K.

dinh trong ty nhu trong gial doan 1. ta cé: Up;z

1 5

Vay ta dugc: Ky = = 0,933 WimK
L0, L
145 01 3938

Q= 0.933,22. 308129~ 25)- 1357 W

Tén that nhiét qua trin: O, =Kl

He s6 trao doi nhiet doi luu tir tran t&i khong khi bén ngoai: o,

o, 1,3 = 3,145 WinrK.
2 1 1

Vay ta co: Kii= l 0.075 = 0988 W/imK

145 01 5145

Q.., = 0.988.6.4.(87.25 - 25) = 393.6 W

Tdn that nhiét qua nén:
QN; = QN‘F.'\' = 57.6..4 = 364,8 W

Tén that nhiét do tda nhiét vao moi trudng la:
Q= Quit Qua+ Qna = 1357 + 393,6 + 364.8 =2115,4 W

= 7615,5 kJ/h = 62924 kJ
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7615,
Qg Qo _ —@ = 6769 kilkg
P MWy TE2S

A= Cm-lml = (qn" +Qua T qu)
= 4,18.48,6 - (121,9 + 36,04 + 676.9)
- - 631,65 kfikg dm

| A

i
(
|
|
1
|
(

e
=>
d

|
|
!
o dO d13 d?.?
Hinh 3.7. Qua trinh sdy thuc té.
Xdc dinh cdc thong sO clia qud trinh sdy thue t€. Qud trinh sdy thuc t&
duoc biéu dién trén hinh 3.7. Ta co:

Cpk([l; “fay ) + dm(il - A)
iz _5

d,. =

i, =1+ Cyut;, =2500+ 1.9.90 = 2671 klikg
i, =1+ Cuty = 2500 + 1,9.86 = 2662 kJikg

d.. = 1,01(80 — 86) + 0,0472(2671 - 631,65) _ 0.04975
2662 - 631,65

= 70.35 kglkgkkk
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0 -
I, = —-L(-}O——z—-—l-g(-)—o—-—— = 821 kglkgam

3L
1, =1, A g162-8 L85 _ 5915.4 kJikgkkk
! 821 '
) 10,9933
d,,p 4845099333 _ o g

P13 " T2z +dy o (6227 48.45)0,61

B A 3 33— - 27 5 :
Py = _P—PnPs M_O.EL =(Q.868 kginr
R, (ty +273) 287(86.32 + 273)

Xac dinh cdc thong 6 clia trang thai hdn hop:

n= dHZ*'dn _f?_’23_§__.1_7’—3-_- 18
dyy —dyys 48947235

By = nty +t, _ 18.86.32 +25 _93.09°C

’ n+l 18+1

Iy = 83.09 + 0.047235 (2500 + 1.9.83.09)
=208.6 kJikgkkkho

47,.235.0.99333
(622 + 47.235)0.536

Dy = %q ~0.9034 kg/m’
Tiéu hao khong khi thic 1é

I, = 821 kglkgam
o= LW, =821.90= 73890 ke = 9236.25 kg/h

L.
Vs Ls = 9236'2_5 =10425 m'th
p. 08860
Lz 36, 2
Vi = =1——-—————92 &L — 10531 m'/h

;(pn & Pz,‘.) : (0,886 + 0,868)

1§

o

tn



Tiéu hao nhiét:
Qs = L2 - 1ys) = 821.(216,16 - 208,6) = 6206,76 kJikgdm
Q: =1L W, =6026,76.90 = 558608 kJ
= 69826 kJ//h = 19,396 kW
Can bang nhiét cia hé théng:

Nhiét dira vao hé thong:

sz Q.s =+ Q[I
trong dé: Q.= Q.
Q(Jh :Gn-ln
G, = -I:z . =518,1 kg/h
n

Qun =518.69=35751 kJ/i

Qu = Qun-T: = 286005 kJ
Nhiét dua ra khoi hé thong:
Qr = Qi + Q0 + Qua + Qo + Qs
trong dé: =G5

Iy =ty + dofr + Ctya)

= 83,09 + 0,0173(2500 + 1,9.83,09)

= 129,07 kiikgkkkho
Q= 129,07.518,1 = 66874 kJ/h
Qis = Walr + Cptys - Cots)

= 90.(2500 + 1,9.83,09 - 4,18.48.,6) = 220925 kJ
Q. = 558608 + 286005 = 844613 k/
Qy = 833059 + 220925 + 534995 + 10971 +
+ 3244 + 62924 = 833059 kJ
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Sai léch: AQ = L1554 kJ

11554
844613

AQ% = 100% = 1,36%

Hiéu sudt sir dung nhiét cua budng sdy:

n. —=
70, T 558608

_ Qi 220925 _ 3955 = 39,95%

V. TINH TOAN CHON CALORIFE

4. Cang suidt nhiét cla calorife

Q.
Qcal = — = Q[
nua! nud

o day:

Q, - nhiét cip cho budng sdy ¢ giai doan I, Q, = 47,625 kW

Teu - hiéu sudt nhiét cua calorife, n., = 0,95

Vay:
3
@ = L =50.13 kW
0,95

2. Tidu hao hei nudc @ calorife

D:_——’Q““" . kgls

lh—l

trong do:

i, 12 entanpi cla hoi vao calorife. Day la hoi bao hoa kho & 5 bar vay

L= 0" = 2749 klikg,

Iy

i’ 12 entanpi cia nudc bdo hoa, i’ = 640 kJiikg.
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47,625

=— """ =(,02258 kg/s = 81,29 kg/h
2749 — 640

3. Xac dinh bé mat truyén nhiét cua calorife

Cdu tao cba calorife hoi nude - khong khi duge gi6i thi¢u trong phan
phu luc.

Bé mat truyén nhiét cua calorife la:

- chlncal , '”3
KAt,,

G day:
F - bé mat truyén nhiét phia c¢6 cénh:
k - hé s& truyén nhiét:
At,, - do chénh nhiét do trung binh.

Heé s truyén nhiét k duge xac dinh theo bang & phian phu luc. bé xéc
dinh tri 56 k cdn gid thiét luu tdc cta khong khi qua calorife p.v kgins sau
dé kiém tra lai.

Gid thiét luu t8¢ khong khi 10 kg/m's ta xdc dinh duoe k = 30.5
Wim'K.

Do chénh nhiét do trung binh duoe xdc dinh theo cong thiec:

Ao = At, ~ Aty
b A[] Al
in -
At,
trong dé: At =1, = s A, =1, — t;

t. - nhiét 4o bao hoda cua hai nude & dp sudt 5 har, 1, = 152°C
t., - nhiét do khi vao calorife, t,, = t,= 25"C

1, - nhiét do khong khi ra khoi calorife. t,, = 63°C;
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- hé 6 hiéu dinh xdc dinh theo do thi [7], €5 = 1.

Vay ta co6:

_(152—40)—(152—65)_( :
by = 530 =99.2"C

Thay cdc gid tri vao cong thie (1) ta dugc:

~50.13.0,95.10°
30,5.99.2

=157 m"

Tir tri s6 dién tich bé mat trao d6i nhiet F = 15,7 m” ta chon calorife
kiéu Kd4 bang 5 PL1. Tiét dién thong khi cua calorife nay la f, = 0,195
m’. Kiém tra lai luu tdc khong khi:

’ L ) 3
Ta ¢6 luu toc khong khi p.v = —L = ——(i§0—— = 9615 kg/m's. Ta thdy
f, 0,195.3600

lru t6e tinh todn duoc so vai tri s6 chon sai khdac nho khoang 4%. Vay
chon calorife Kd®4 la chap nhan dugc. Dién tich bé mat trao doi nhiét 1a

F., = 16.7 m’, ud luc cla calorife 1a Ap., = 11,5 mmH,0. Cic kich thude
chinh ciia calorife duge dua ra trén hinh 3.8.

“WM“ WMWWNNNNNW

gl AT (I
A\ 5 AN

Hinh 3.8. Calorife clia budng say.
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VI. TINH TOAN KHi BONG, CHON QUAT GI0
So dd tinh todn khi dong dugc biéu dién trén hinh 3.9. Luu lugng
khong khi tinh todn la Juu lugng thé tich 1én nhit V,, = 10425 m'/h.

Cac hé 36 trg luc cuc bd duoc xdc dinh theo {12], toc dé khong khi tai
cdc tiét dién tuong 1ing duge xdc dinh theo cong thic quen thude sau:

Vi,

A
Kk 5
1

G day f 1a dién tich 1ié1 dién tinh todn tuong ung. Hé <6 tr¢ luc ma sat
khi khong khi chuyén dong trén bé mat vat lieu sdy duge ldy theo kinh
nghiém A = 0,5.

Tén thit 4p sudt do ma sdt cla khong khi chuyén dong trén bé mat vat
ligu la:

o day: L -chiéu dai x€pvatliéul =1 .
p - khéi luong riéng cua khong khi trong budng say:
W - tdc do cia khong khi trong budng say.

Tén that dp suat cuc bd duge xdc dinh theo cong thite:
W ;
Ap. :Zg.pAT . Ninr

Y& 12 10ng cdc hé 50 trd luc cuc bo.

Cdc két qua tinh todn duge dua ra trong bang 3.1. K&t qué ta dugce tong
ton that 4p suat thuc & Ap = 150 N/m”

12

Ap,. =150 1
(0.886 + 0.868) ,

=205 Ninr

V& luu lugng V = 10425 m'th, Ap, = 205 N/m” ta chon 2 quat L4/70,
Ne 5 phu luc 2, muc D.
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Ché do lam viéc cd hiéu sudtn = 0,7, o = 110 rad/s = 1051 v/p.

| 4
! |
a ; I
13 14 2
C 1 3
11 11 11
12
10 9|18 7| 16 5
4
inl Il Il ol 1ol 0!

Hinh 3.9. So d6 tinh toan thuy huc

Bang 3.1
Két qua tinh toan
THEt S Téc dd | Khéi lugng riéng | Hé s6 trd luc | Tan that ap sudt
v, m/s p. kg/m?® 5 Ap, N/m?
1 Con dau ¢ay 3.2 0,886 0,25 1,134
2 Calorife 0,886 115,0
3 Ngoat 80° 3,2 0,888 1.1 4,983
4 Ngoat 90° 2,76 0,886 1.1 4,983
5 Vao khay say 2,76 0,868 0,18 0,595
7,9 Vao khay say 2,76 0,868 0,18 1,190
6, 8, 10 Ra khoi khay 2,76 0,868 0,25 2,475
11 Qua khay 2,76 0,868 15,700
12 Ngoat 90° 3,2 0,868 1,1 4,88
13 Ngo#t 90° 3.0 0,868 A7 4,88
14 VAo quat 3.2 0,9034 1,1 5,08
Céng 160,9
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Ché& do Jam viéc cua quat V = 5215 m'/h, Ap = 220 N/m’, n = 879
viphit, n = 0,7.

Ciéc kich thudce chinh cua quat duge dua ra trén hinh:
Cong sudt cua quat 1a:

_ V.Apl0™' 5215230107

N, = 0476 kW
n 0,7.3600
Cong suat dong co chay quat la:
N o= N. 0= 0,4;52 1.3=0618 kW = 0,65 kW
N

¢ day: quat noéi truc tiép v&i dong co n, = 1. Hé s6 du phong ¢ = 1,3.

vibpy 2
Thiét k€ ham 54y gb nang suat 10000 »’ gd tiéu chuan | nam.
Loat gb: go thong.
Kich thuéc: dai 4 m, rong 0.2 m, day 0,32 m.
D6 dm diau: w,, = 80%, dd am cudi w., = 12%.

Chat tai nhiét |2 hoi nuéc 4p sudt 5 bar

. XAC DINH NHIEM VU THIET KE
I. Lugng 4m béc hoi:
W = p Vi (00 - 02)
= 430.10000 (0,8 - 0,12) = 2924000 kg
2. Xac dinh cong svat hdm sdy
Chon thoi gian lam viéc trong nam la 335 ngay, viy ta cé:

a) Luong am boc hoi trong 1 & 1a:
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W 2924000
hTa3524 33524

-364 kglh

b) Cong sudt ham siy:
Chon mot hdm sdy v6i nang sudt boe hoi dm W, = 364 kg/h.
Luong san phim dua ra khoi ham la:

Vlc
5 =

=1,24378 m'ih
33524

G, = p,..V, = 430.1,24378 = 534.,8 kg/h.
Luogng vat liéu dua vao ham Ia:

G, =G, + W = 6348 + 364 = 98,8 kg/h.

Il. CHON KIEU THIET BI

G4 1a mot loai san pham khéd dac biét yéu cdu cao vé chit lugng say.
Pay 1a loai gd vdn sin yéu cdu chét lugng sdy loai IIl. Véi cong sudt say
kha cao nén ta chon ham sdy kiéu nguoc chiéu kiéu Xnhimov - Ghiprorev -
56 (Lién X6 ci) [2].

lIl. CHON CHE PO SAY

G5 12 loai san phdm sdy khong cho phép ndt, vénh. Ch€ do sdy can
chon ¢4 hai théng s6 nhiét do va do 4m tuong d6i (hay do chenh nhiét do
kho udt At).

Theo tai liéu {2] ta chon ch& do sdy tang cudng.
Nhiét do moi chdt vao him ¢, = 1017C.

Do chénh nhiét d¢ kho udt At = 26°C.

Nhiét do nhiét k€ udt twong ing ty = 75°C.

Do chénh do kho uét ciia khong khi ra khoi hdm la At, = 5°C. Nhu vay
nhiét d6 khong khi ra khoi hdm la t, = t,, + 5°C = 80°C.
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Cheé do6 luyu dong cta khi trong him 1a ch€ do tuan hoan cudng bitc
manh vé1 td¢c do moi chat v > 2 m/s,

Nhiét do khong khi bén ngoai (trong phan xudéng) 1a t, = 25°C, do am-

tuong do1 la ¢, = 85%.

Nhiét do vat liéu dauw vao ham la t,, = 22”C (nhiét dé nhiét ké uét &
diéu kién khong khi trong xudng).

Nhiét do vat liéu ra khoi ham 1a t,, = ¢, - At, chon At = 21°C vay t,, =
101 - 21 = 80"C.

vz\
0 \
t

vi

Hinh 3.10. Ché& dd nhiét d6 trong ham say.

Dé dam bao ch€ do sdy nhu trén yéu cdu phai héi luu khi thodt hoa
tron voi khi bén ngoai sau d6 di vao calorife ¢6 vay mdi dam bao thong so
moi chadt vao t; va At, nhu trén. Déng thai véi nhiét do khi thodt 1, = 80°C
(n€u khdng hoi lvu s& ton that nhiét rdt 16n, ding hoi luu sé tiét kiém nhiét
dang ké).

IV. XAC DINH THOI GIAN SAY
Thoi gian sdy gd duge xdc dinh theo cang thife thuc nghiém [2] sau:
=120 A\ AAAAA, L K
trong dé:
120 12 thoi gian say gb tiéu chudn;
A, 1a hé s6 phu thudc loai gé. G& thong A, = 0,9;
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A, 1a hé s6 phy thuoc vdo chiéu day gé. khi 8 = 32 mm tht A; =
0,52:

A, 1a hé s6 phu thuoc chiéu rdng g, vdi ty so chicu rong/chiéu
diy b/8 = 6,25 thi A, = 1,25:

A, 1a hé s6 phu thuoc loai chdl lugng sdy gb. Chal lugng say g0
loai I, Ayr=0,9;

A, hé 8 phu thuoc su tudn hoin moéi chat. Khi moi chdt tuan hoan
cudng bitc manh v, > 2 m/s thi Ac=1,0.

Aq hé s6 phu thuoc vao d¢ dm gb:

A, =143 20— 431 28 2178
0P 0.12
Vay ta co:
T =120.09.0,52.1.25.0,9.1.178 = 72 &

V. TINH TOAN NHIET QUA TRINH SAY
1. Tinh todn qud trinh sdy 1y thuyél

Qua trinh sdy 1y thuy€tl ¢é héi luw biéu dién tren d6 thi 1-d (hinh 3.11).
Trong dé diém O la trang thédi khong khi bén ngoai ¢ 1o, 0,

Diém 1 1a trang thai khong khi vio budng siy c¢d t, ¢,. Diem 2 12
thong s6 khong khi ra khoi hiam sdy ¢6 t,, ©,. Diém H la trang thai hén hop
giita khong khi bén ngoai va khong khi hoi luu. Day la trang thai khong khi
vao calorife.

a) Tinh todn cde thong s6 trang thai khéng khi bén ngoai

Trang thai khong khi bén ngoai dung dé tinh todn hé thong sdy khidc xa
voi trang thdi khong khi tinh todn ngoai trdi khi tinh toén diéu hoa khong
khi. Vi khong khi bén ngoai ldy vao thi€t bj say 12 khong khi trong phan
xudng sdy thuong cao hon nhiéu so véi khong khi ngoai troi va thudng on
dinh hon so véi trang thdi khong khi ngoai troi J Viét Nam chua ¢é
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nghién cttu sau vé vin dé nay vi vay c6 thé chon: t, = 20 + 30"C va ¢, = 80
+ 85%. Ta chon t, = 25°C va 0, = 85%.

A

E)
W

o

x

R
Q

Hinh 3.11. Qua trinh sdy ly thuyét.

Tir d6 ta c6:
d, =622 2P0 4= 95°C ta ¢6 p,, = 0,03166 bar
P~ @¢uPw
d, =620 D806 _ 1535 orakkhins

745 _ 085003166
750

IU = Cpk'tﬂ + d(‘)(r + Cph‘t(])
=25+ 0,01732(2500 + 1,9.25)
= 68 kJ/kgkkkho

P—®,Py _ 0.9333-0,85.0,03166
R, (273 +1,) 287(273 + 25)

Pxo = =113 kg/m’
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b) Tinh todn trang thdai khong khi vao buong sdy
O trén ta di chon:
t, =001 *C Al = 2R
= 712"C
Tra bang hoi nudc ta dugc:
pa = 1,05 bar, pey = 0,3855 bar
Tir dé ta xdc dinh dugc:

dy =622 — 620030 _ 304 gripkkkno
P~ P 0,993 - 0,3855

Iy = Cp-ly + dig(r + City)
=75 + 0,394(2500 + 1,9.75)
= 1116 kiikgkkkho

Vil, = I,nén ta xdc dinh duoc:

g - Iu-t _ 1116-101

= = =377 glkgkkkho
r+C,t,  2500+19.101

[, = Cp.ty + dy(r + Cppoty)
= 101 + 0.377(2500 + 1,9.101) = 1116 kJ/kgkkkhio

G me B ITIOIN g 5569 ~asin
622+d,)p,,  (622+377)1,05

P-py _ 99333-0,357.1,05.10°
R, (273 +1) 287(273 + 101)

Pxi = =576 kg/mj

c) Tinh todn trang that khéng khi ra khoi ham
Quad trinh sdy 1y thuyét:
L=1I, 1, =80°C, p,,=0,4736 bar

Tir d6 ta xdc dinh duge:
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I,-1, _ 1116-80

d, = =
T or+Chty 2500+1.9.80

=391 glhkgkkkho

oo__ dyp _ 391.0993
(622 +d,ip, (622 +391)0,4736

=0,809 = 81%

P-0,p, _ 99333-0,81.47360
287273 +1)  287(273 + 80)

Pr2 = =06 kgim’

Tinh todn trang théi héon hop:
Nhuy trén ta da biét: d;; =d, tr do ta co:
Hé s¢ hoi hru:

_dy-dg _377-173

ds—tiy  9L-B1T

Nhiét do khong khi sau hén hop:

_ty+nt, 25+2680 2105

"H - =

=77.9C
n-+1 26+ 1 27

Entanpi ctia khi sau hon hop:
Ly =ty + dy{r + Co.ly)
=779+ 0,377 (2500 + 1,9.77.9) = 1076 kS/kgkkkho
Po dm tuong déi sau hén hgp:

_ dyp 3770993
(622 +d,)py. (622 +377)0,438

Oy = 0,855 ~ 85,5%

Tiéu hao khong khi Iy thuyét:

1000 1000 1000
" dy-d, 391-377 14

=714 kglkgdm

L,=1,.W=71.4.364 = 26000 kg/h

¥y = Mo = _ AN

Pk Pxi TPk

= 44218 m'lh

Tiéu hao nhiét 1y thuyét:
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Q= (1, - L) = TL,A(1116 - 1076) = 2856 k/lkgdm
Q, = qo.W = 2856.364 = 10339584 kJ/h = 288,77 kW

2. Xdc dinh cdc kich thudc co bdn cia hdm sdy

O phin trén da chon kiéu him sdy cla hang Xnhimov - Ghiprorev - 56
(Lién X6 ci). Trong kiéu thié€t bi nay qud trinh sdy xay ra 6 phan dudi cua
ham. Kich thude co ban gém chiéu rong B, chiéu cao H va chiéu dai L.

Tiét dién ham B x H duoc xdc dinh theo diéu kien thong gid, ¢dn chicu
dai ham xdc dinh theo thoi gian sdy va nang sudt say.

Tiét dién thong gi6 trong phdn sdy cua hdm phai thoa man dicu kién
thong gid, tidc la:

& day v, la t6c do moi chat trong hdm, khi xdc dinh thoi gian sdy ta da
chon ché do tudn hoan cudng bic manh tic 1a v, > 2 m/s.

Viéc chon v, anh hudag dén kich thude thi€t bi va tinh kinh t€ cia he
théng. Néu chon v, 16n thi ti€t dién him s& nhod vd nhu vay dé thdéa man
didu kien vé thoi gian sdy va nang suat sdy chiéu dai hdm sé 16n. Ngugc lai
néu chon v, nhd thi tiél dién ham s& 1dn v chiéu dai sé nho hon. Mat khdc
16¢ do khi 16n sé dan dén tang nang lugng dé van chuyén khi. Xét rieng vé
kich thudc thiét bi ta cing phéai chon toc do vy hop 1y dé cho kich thudce

thiét bi hop 1y (kich thudc thi€t bi ciing anh hudng dén 16n that nhiét vao
moi truong).

Phuong én 1 Chon tdc do khi trong ham 1a v, = 5 m/s.
Tié1 dién thong gid cia him 1a (phin sdy):

vV, 44218

oo
Y 3600.v, 3600.5

=2.456 m"

Chon hé 6 dién day tiét dién phan sdy ctia hdm 1a B = 0,5 vay ta cé:

F, _ 2456

= =4912 m°
I“Bl_ 1_0,5
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G thiét bi sdy him c4c thanh gé dua vio ham theo chiéu ngang (dé
dam bao ché€ do sdy dong déu theo chiéu dai thanh) vi vay chiéu rong ham
phai thda mian:

B=L,+2AB |, m
O day:
L, la chiéu dai thanh g6 L, =4 m

AB ta khoang cach tir ddu thanh g6 dén tuemg him AB = 100 mm,
B=4+0,2=4.2m.
Tiét dién gb chi€m chd la:

F.=L.H, ., m

Chiéu cao g6 chiém chéd la:

E, F :
I—lg =_t - BF' > = 0,54‘912 =O,6l4 i
L, Ls.
L ]
S6 tang gd x€p trong tang ham la:
H, ;
=—= 0’61? =19 rang
&  0,03°
Chiéu cao chat gb la:
F. 4
H=—-= 14 =12 m
B 42
Chiéu cao ham la:
H=H, + AH,

AH, la chiéu cao bdanh xe, AH, = 0,25 m
Vay:
H=12+025=145m
Céc kich thude phdn sdy cla ham biéu thi trén hinh 3.12.
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Thanh ké Thanh gb
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Hinh 3.12. Tiét dién phan s3y cua ham.

Chiéu cao cha mot tang gd la:

3
= H, = 12.10 =61.55 mm
m 19

Chiéu day cua thanh ke 1a:
5 =h-0= 61,55 - 32 = 30 mm

Xic dinh kich thuéce clia xe goong:
Chiéu rong xe bing chiéu dai gb vay B,=4m

Chiéu cao san Xe AH, = 0.25m

Chiéu dai xe chon sao cho x&p dugc 1 hang g6 theo chiéu ngang

vay L., =2 o
Cic thanh gb X€p trén san x& ibanh 19 tdng, mdi tdng ¢ thanh ké.

Tren hinh 3.13 biéu dién cdch x&p gb trén xe.
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n, 12 s6 thanh gd trén xe, n, = m.10 = 190 thanh;
v, 12 thé tich mot thanh go, v, = L:.b.8 = 4.0.2.5 = 0,0256 m’
V, = 190.0.0256 = 4,864 m"
Thé tich gb trong hdm la:
V= V,.1=1,24378.73 = 90,796 m’

S6 xe trong ham la:

=18,66= 19 x¢
4

Chiéu dai phan sdy cGa ham la:

L =Mlai=0192 =38 m
Chiéu dai ctia ham la:

L =L+ 2AL

& day: AL 1a chiéu dai phu thém dé bo tri cdc dudng gid vao va ra,
AL = 600 mim.

Vay chiéu dai ham la:
L=38+2.0,6=392 m
Tinh todn kich thudc kénh gio
Chon 16¢c do méi chdt trong kénh gid la v, = 5 m/s
Vay ti€t dién kénh gié:

V, 44218

- = = 1,288 m"
3600.v, 3600.5

Fy,

Chiéu cao kénh la:

X4c dinh kich thuéc wdng bao quanh him
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Tudng bao quanh him gém hai 16p: bén trong la I6p gach do day 110
pam, bén ngoai 1a 1dp cdch nhiét day SO mm. ngoai cung la 16p t6n bao vé.

<
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Hinh 3.14. Két cau tong thé ham say:
1. calorife; 2. quat gi6; 3. déng ca dién; 4. clta ham séy; 5. xe chifa vat ligu say, 6. ong ldy khong
khi bén ngoai; 7. ng thai khi, 8. clfa diéu chinh; 9. nap che thiét bi; 10. kénh khi dau ndng.
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Trin phu bang bé tong day 70 mm.

Trin chinh gém hai l6p: 16p bé tong cét thép day 70 mm, ldp cich
nhiét day 40 + 70 mm va 1§p t6n bao ve.

Cira ham sdy ch€ tao tir khung thép hop, ghép cdc tdm ton, bén trong
cé 16p céch nhigt day 100 mum. K&t cdu tong thé cha ham sdy dugc biéu
dién trén hinh 3.14.

Tinh todn qud trinh sdy thuc té
1. Xdc dinh céc 16n that nhiét
a) Tén that nhiét do vat liu say mang ra

0, = G5:Cy:lliz * Tar)
G, 1a luu lugng khoi lugng san pham, kg/h
C,, la nhiét dung riéng clia vat 1iéu sdy, theo [4] C,. = 2.72 kJkgK
1,,, L,, 12 nhiét do vat lieu vio va ra khoi ham, “C

L, = 25°C.ty =, - At =101 - 26 = 85C

(At 12 do chénh nhiét do gifra vat liéu va moi chit & clra 18y san pham
ra, chon At = 26"C).

Vay ta co:
Q,, = 535.2,72.(85 - 25) = 87312 ki/h

0, = Qu _ 8732 _ 540 kiske
w364

b) Tén that nhiét do thiét bi van chuyén mang ra kboi hdm
Qi 2 G- Ca- (s = Liid
Thé tich san pham ldy rala V, = 124378 m'th.
Thé tich gb trén mot xe 1a V, = 4,864 m’.
Vay méi gids ldy ra khoi him 12 1/4 xe hay 4 gid lay ra mot xe g6.
Khéi lugng thanh ké bo qua, khéi luong 1 xe goong 1a 240 kg vay moi

gi& khéi luong thi€t bi van chuyén ra khoi ham la:
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Vay:
Q,, = 60.0,5.(85 - 25) = 800 LJ/h

_ Q. _ 1800

L= =49 kilk
W =W 7 364 J
¢) Ton that nhiét do tda nhiét
Tén that nhiét qua tudng bao

Q = k.F.At,
Hé s& truyén nhiét:

| 3
k = — . WimrK
I . 8:. @ 1
RS T W

Hé s6 trao déi nhiét tr moi chdt vao trong ham 16i tuong duce xdc dinh
theo {9] vai 16¢ do khi v, > 5 m/s (chon v, = 5,2 ni/s).

o, =6,12.v"™=6,12.52"" =22 WimK

Hé s6 trao déi nhiét 1ir trong 181 khong khi bén ngoai 12 trao déi nhiét
déi luu ty nhién. Nhiét d6 khong khi bén ngoai la 25°C ta ¢ cac thong s6
vat 1y la:

v=15510% m'/s Pr=0,702

1 :
3 981.--------,13.2.87
Gfi- Pl'j- - gBAEHH Pfl- s 273 +125 — 0’702
v’ 155510™"

=0,030497.10"% >2.10’
Gia thiét At =ty -1, = 13"C.

Theo [9] khi Gr,Pr, > 2.107 va nhiét do 0"C ta c6:
o, = L66YAL = 1,66V13 =39 WinK
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Heé s6 nhiét do o, = 0,975 vay:
o = 0., = 3,9.0975 =38 Wim
Hé 6 truyén nhiét:

1 ,
k= - 0,714 Win'K
i 011 005 | 1 Wi

O T . HE 2
22 07 0053 35

Do chénh nhiét do wrung binh At,, = 1 - ta.
Nhiét do khi trong ham t, = 0.5.(t, + t,) = 0,5.(101 + 80) = 95°C.
Vay:
A, =95 -25=70"C
Mat do dong nhiét qua trong la:
Quq = k-AL, = 0,714.70 = 50 Wim®

Kiém tra lai gid thiét. Do chénh nhiét do giita bé mat ngoai tudng va
khong khi la:

5
A=A =90 e
¥ oay 35
Sai so tuong doi:
At', —At 13,1 —
M =— 2 E = L 13100%=0,76%

At, 13
Nhu vay gia thi€t do chénh nhiét do At, = 13°C 1a chdp nhan dugc.
Dién tich xung quanh cua ham ké ca cura la:
F=L.H=(392+452)22=1914 n
Qy, = kP Aty = 0.714.191.4.70 = 9716 W

DE dam bao mat dé dong nhiét qua clra bang mat do dong nhiét qua
tudmg phai chon 1dp cdch nhiet qua cua thich hop.

Heé s§ truyén nhiét qua cura la:
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18 ) A, koa o

{
5. -n (Lo L)oosf L - L_ 1) qoss6
; l071a 12 38)

=~ 0,06 m= 60 mm

Hé s6 trao d6i nhiét tir trin t6i khong khi 1a oy = 1,30, = 1,3.3.8 =
4.34 Wim'K. He s6 truyén nhiét cia khong khi bén trong & tran {3 o, = @,
= 22 Wim'K. Nhiét do trung binh cla khong khi trong keénh gi6 ta 4, = 1, -
$1/2 = 101 - 2/2 = 100°C (t6n that nhiét cua khong khi trong kénh dan khi
la 2°C).

Hé s6 truyén nhiét qua tran ham la:

1 1 1
- = - 08562 Wim'K
= 5, 1 1 007 0045 | w
i + aae + p— - + — = + i, + e -+- S S
n a, 22 07 0053 494

Mat do dong nhiét qua tran 1a:
qu = ki.At,, = 0,8562(100 - 25) = 64.22 Wim®

Kiém tra lai do chéah nhiét do tir trdn 161 khong khi bén ngoai:

Tri s6 nay ding v6i gia thi€t At, = 13°C
Tén thdt nhiét qua tran
Q, = k,.F,.At, = 0,8562.39,2.4,7.(100 - 25) = 11830 W

Tén that nhiét qua nén theo phu luc ! vdi nhiét do khi t,. = 95°C,
khoing céch tir him dén tudng phan xudng 12 2 . 1On that riéng trén 1 m’
nén 1a q, = 57 Wim".
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Vay tén that qua nén la:
0. = q,.F, = 57.4,7.39.2 = 10502 W
Téng tén that nhiét vao moi rudog la
Qi = Qyy+ 0 ¥ Q,=9716 + 11830 + 10502
= 32048 W = 115373 kJ/h

Q 115373 -
Q= —W% T 317 kJikgam
Ta cé: A=C, .t - (Gn + Qu + Gs)

I

4,185.25 - (240 + 4.9 + 317)

- 457.5 kiikgam
Trang thdi cha khong Khi ra khoi hdm:

A
I, =1 ]

Cu —t)+diG —A)

d,

i) = 1+ Cpty = 2500 + 1,9.80 = 2652 ki/kg
i, =1+ Cpl, = 2500 + 1,9.101 = 2692 kJ/kg

. 1.01(101-40) + 03772692 - 457) _ 4 339
2652457

= 389 kglkgkkkho

1000 1000
d,—d, 389-377

I= = 86,2 kglkgdm

L, =1, JA L 16-2T S krkgkkk
! 86.2

Vay ta dugc:

1, = 1110,7 kJ/kgkkkho
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160

d, = 388,6 glhghkklio

=862 kelkgdm

d,. 388,6.0.993 .
O .. E— ’ = 0.8062 = 80,62%
(622+dy,)p, (622 + 388.6)0.4736
0, 9333 — 0.806.47360
Pyy = P9yl Y i =0,604 kgim’

SR, (273+1,)  287(273+80)

Tinh todn trang thdi hén hop:

Go 1 2
hy # /
Gy, d;, V4 t ¥
15 Y ”
dO

Hinh 3.15. S d6 nguyén ly sdy cd hdi luu

Xét can bing vat chat tai diém hén hgp:
Gudii + Ld; =(Gas L)d;;

L

Hé s6 hoi luu: n=—
&

Gid,+ nGyd, = (G, + nG,)dy,

n-—dn "'dn _ 377"'17,3 _
d,—d, 3886-377

Luu lugng khéng khi thodt ra khoi ham:

G, =£: 31376.8
n 31

=1012 kgih

Céc thong s trang thai cua hdn hop:

L+, 3L +
g, ol Wl FEUOTHO ) oos: wommpitiet
n+l 3l+1

ce B imian mid 2



by, 25 +31.80

t, = = =7828"C
n+l 31 +1

dy.p 377.0,993

Oy = = = 0,835 = 83,5%
622+ 0,0pm _ (622+377)0,4488

Biéu didn qué trinh sdy thyc t€ trén dé thi 1-d (hinh 3.16).

Céc k&t qua tinh toan trang thi khong khi dugc dua ra trong bang 3.2.

ay

d, Oy

O d, d
Hinh 3.16. Qué trinh sdy thuc té trén @6 thi i-d

Bing 3.2
Trang thai chia khdng khi trong ham say
| Qua trinh sdy ly thuyét Qua trinh sdy thuc té
Trang théi khdng khi
l‘mdl putwwd 1\&
Khdng khi bén ngoai 25 | 85 {17.3| 68 |1.13| 25 | 85 {173 | 68 11,13
Khong khi vao h&m sdy 101 |35,7| 377 {1116(0,576 101 135,71 377 | 1116 '0,576
KhOngkhirakhéihémsﬁy 80 | 81 |391[1116| 06 | 80 B0,6|388,6 1110310',604
Khéng khi sau hén hop (véo calorife)  [77.9(85.8 a7711076! - |78.3]83,5| 377 107ai . l
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Tiéu hao khéng khi:

1000 1000 ..,

d, -d, 3886-377

L=/W=2862364=313768

Tiéu hao nhiét:
q=11,-T,) =86.2(1116 - 1078) = 3276 kJ/kgdm

Q=qW=23276.364=1192318 kJ/h =311 kW
a) Can bang nhiét riéng ctta hdm sdy
Tén that nhiét do khi thoat:
Ll
3600

Q,

', Ja entanpi cua khong khi thoat ra khoi ham khong tinh dén entanpi
cla am thodt ra:
I'; = Cpty + dy(r + City)
= 80 + 0,377(2500 + 1,9.80) = 1079 kJtkgkkho
Q' = 31378,8.1079 = 33857725 kith

G2’ {vf' Gverr

bk
E — Ham sy (————>
W, i,
$ l, kol
Ger2 Qs
thv2

Hinh 3.17. Sd d8 tinb toan can bing nhiét riéng clia ham say

Nhiét dura vao:
Q=L.I,=31376,8.1116 = 35016509 Li/h
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Nhiét dua ra:

Nhiét hitu ich:

Ql o= W(IZ - Cnlvk}

i, 12 entanpi cla hoi nudc ra khoi ham

i, = 1+ Cyls = 2500 + 1,9.80 = 2652

Q, = 364(2652 - 4,18.25) = 3642548 kJ/h
Céc tén théit nhiét

Q.. = 37312 kJih

Q,, = 1800 &J/h

Qs = 1153728 kJ/h

Q', = 33857725 kJ/h

Bang 3.3
Bang can bang nhiét phuong &n 1
) Gia tri
Thanh phan nhiét %
kJ/h kJ/kgdm
Nhiét cap vao 35016059 100
Nhiét dua ra 34989499 99,92
- Nhiét hitu ich 927290 2,511
- Tén that do khi thoat 33857725 96,684
- Tén that do vat héu 87312 0,24
- T8n that do thiét bi van tai 1800 0,005
- T3n that do téa nhiét 115372,8 3.124 |

Vay: AQ = 27009,8; EQ—

100% =~ 0,08%

Qua bang can bing cla budng sdy ta thiy néu khong héi luu thi tén
that do khi thoat ra 16n chi€ém dén hon 96% trong khi do nhiét hiru ich chi
chi€m 2.5% nhiét dua vao buéng. Vi vay ngoai muc dich dé cho do 4m
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tuong doi cua khong khi vao buéng sdy dat dugc gid tri theo yéu cau P, =
35,7% thi nhu cdu thu héi nhiét ciia khi thoat Ia cdn thiét. Nhu vay viéc héi
lru dat ca hai myc dich 13 duy tri ché do sdy va tiét kiém nhiét,

b) Cin biang nhiét chia hé thong
So dd nguyén 1y hé théng duogc biéu dién trén hinh 3.18.

G.?' Gvf" tv!
Wi, G, ! -

’ \L Qar

Gyl I, i

la

GZ th tv2

L=G,
Hinh 3.18. Hé thdng sdy ¢6 héi luu thi khi sau hén hgp

G?’GW tvf
o b
Ga’o i, f Gol’g "
I Wi,
7 e,
G G, G, t,

Hinh 3.19. Hé thng sdy ¢6 héi Iuu thai khi & cudi hdm
Khi ¢6 héi luu tén thal nhiét cha khi thodt gidm khong dang ké. § so
d6 hinh 3.18 t6n that nhist 13:
Q:=G,I'y
I'y =ty +do(r + Cty)
= 78,26 + 0,0173(2500 + 1.9.78,26) = 124,08 kg/kgkkkho
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(3 g d6 hinh 3.19 t6n that nhiét do khi thodr ia:

Q"z = Gnl.z i

Vi I', = I'y nén 16n that nhiét do khi thodt clia hai so d6 gin nhu nhau
(so d6 hinh 3.19 ¢6 16n hon mot chit). Ta chon so d6 hinh 3.18.

Tén that nhiét do khi thodt la:

Q'z = GnIIH= 1012124,08 = 125569 k‘[/‘h

Nhiét do khong khi bén ngoai dua vao la

Q.. = G,l, = 1012.68 = 68816 kJ/h

Nhiét dua vao hé théng

- Nhiét dua vao ¢ calorife

- Nhiét do khong khi bén ngoai
Nhiét dua ra khoi hé thong:

- Nhiét hitu ich

- Tén thit nhiét do khi thodt

- Tén that nhiét do vat li¢u

- Tén thdt do thi€t bi van tai

- Tén that nhiét do tda nhiét
Téng nhiét dua vao

Toéng nhiét dua ra

Chénh léch AQ = 3799 kJ/h

AQ% = 0,3%

Hiéu suat nhiét cua hé thong la:

_Q, _ 921290 __

Q, =1261120
Qi 1192.318

Q,, = 68802
Q. = 1257321
Q, = 927290
Q', = 125546,6
Q, = 873210
Q., = 1800.0
Q. = 115372,8

Q. = 1261120 kJ/h
Q, = 1257321 kiih

7.8%

T T 192318

Phuong én 2 Chon téc o tac nhan sdy trong ham 1a v = 3 m/s
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Tiét dién thong gié clha ham sdy 12

F, =—\f“—=ﬁ-21—8=409 m
X7 3600v, 36003

Chon hé s6 dién day gb trén ti&t dien hdm Pr = 0.5. Vay ti€t dién phan
chat g trong ham la:

_.F_k.-: _‘}..&28_18 }n3
1-B, 1-05

Fy =
a) Xdc dinh chiéu rong ham

Chiéu rong ham 13i thiéu bing chiéu dai thanh gd vi vay chiéu rong
ham B phai thoa man:

B=L,+ 2AB . m

& day:
L, - chiéu dai thanh go. L, =4 m
AB - khoing céch tir ddu thanh gé dén tudng, AB = §00 mm.
Vay ta co:

B=4+2.0,100=42m
b} X4c dinh chiéu cao ham
Chiéu cao phin chiém gé trong ham la:

i E = Sl = 19476 m
B 42

Chiéu cao gb chiém ché la:

E. BF, B53IR

H =—= =0,9738 m
cTL, 1, 42
S6 tang gb x€&p trong ham la:
H, 09738 A
m=-—== i =30 rang

S 0.03?
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Chiéu cao ham la:
H=H, + AH,
& day AH, 1a chiéu cao banh xe, AH, = 0,25 m
H=1,9476 + 0,25 =22 m
Chiéu cao mot ting gd 1a:

E; 1,9476
m 30

= 0,065 m = 65 mm

Chiéu day thanh keé 1a:
5, =h-8=065-32=33 nun
¢) Xéc dinh kich thudc xe goong
Chiéu rong xe bang chi¢u dai thanh g4, vay ta co:
B.=L,=4m

Chidu dai xe chon sao cho x€p gb theo chiéu rong cua thanh k& ti€p
thanh tirng hang cho hop 1y. Chon chiéu dai xe la L = 2 m via db x€p 10
thanh g& trén mot hang (chiéu ngang thanh gé 1a 0.2 m) Cich x€p gb trén
xe giong phuong dn 1.

d) Xdc'dinh chién dai ham

Thé tich gd chat trén | xe la:

V,.=1n.v,
g day:
n, - s6 thanh go trén xe:
v, - thé tich mot thanh gé.
Ta co:
n, =m.10 = 30.10 = 300 thanh
v, = L,.8.b=4.0,032.02 = 0,0256 m’
Vay ta cé:
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V, = 300.0,0256 = 7,68 m"
Thé tich gé nam trong ham la:
V,=V,.1=124378.73 =91 m’
S& xe trong hdm ia:

Vv
n, =—H=—91—=11.8 =12 xe
vV, 768

Chiéu dai phédn say cha hdm fa:

Li=n.L, =12.2,306 = 24,36 in
Chiéu dai ham la:

I.=L,+ 2AL

& day AL 12 chiéu dai phu thém dé b6 tri cdc dudng thdi gié vao va ra khoi
hdm, AL = 600 mm.

Viy:
L=2436+2.06=2556m
e) X4c dinh cdc kich thude kénh dan khi

Chon t6c do khi trong kénh din 1a v, = 4 m/s. Vay uiét dién kénh din
khi la:

V, 44218

F, = = =3,07 m"
3600.v,  3600.4

Chiéu cao kénh din khi la;

307
L

=0,73
B 4.2

Chidu cao kénh din con phai du lon dé dat calorife va quat gi6. Ta
chon H, = 750 mm.
f) Chiéu cao tong cia hdm la
H,=H+ H;+d,+ 3,
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trong do:
8, - chiéu day cua trdn phu;
3,, - chiéu day trdn ham.

Lép trdn phu bang beé 1ong day 8, = 70 mun. LOp trin ham &, gém hai
16p: 16p bé tong day 70 mm, 10p cich nhiét day 45 mm.

Vay ta cd:

H, = 2.2 + 0,75 + 0,07 + 0,07 + 0,045=3,135m
g) Kich thudc vo bao che ham
- Tuding bao quanh ham

Tudng bao quanh ham gm hai 16p: 16p gach do day 110 mm, bén
ngoai 1a 1&p cach nhiét day 50 num. 10p 160 bao vé bén ngoai.

- Trdn phu va trdn chinh bi“m.g be tong cOt thép day 70 mm. Tran néc
phil them mot 16p cich nhiét day den, = 45 nun.

. Cira him ch€ tao tir thép hop lam khung va ghép cdc tam ton day 1,2
mm, bén trong ¢6 19p cdch nhigt day By, = 00 mm.

Nhir vay phuong dn 2 hdm c6 kich thuéce:

Dai [.=2556m L= 25,70
Rong B=42m B.=4.52m
Cao H=22m He=3.14m

Trén co s& mau ham sdy gb Xnhimod-ghiprorev-56 ta co thé xay dung
két ciu 16ng thé ciha ham sdy gb c6 hoi luu (hinh 3.14).

Tinh todn qud trinh sdy thuc t&:
1. X4c dinh cdc t6n that nhiét
a) Ton thit nhiét qua tudng bao
Q. = kyy:F -t = Guy-Fag

g day qq, 18y nhu phuong dn 1
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l:\q - qu--H:h = (25-5602 + 4~5.2)3,] = 187 ”I:
Q., = 50.187 = 9350 W
b) Ton thét phiét qua trdn

QIF = qlf ‘Fll‘

& day q,, 18y nhu phuonig g 1750 s 70 0 b T by

F” = I“N'BN = 25,56.4,52 = 1 15 yn'?
TQuE 6422115 = 7385 W - L

¢) Ton that nhiét qua nén sE8 b e B w g gy B

Qu= o Fos 57115 2 655§ W i ] oon o

Vay 16n that nhiét qua tubng bao, tran nén 121 G e

Q\q+ er+ QNI
9350 + 7%83 g 6 5 ; 3290 W

83844 U/h

;,Q_{_. 23844
Qs Wh ?64

=230 .umgum N

d) Cdc 16n that khadc lay nhu phuomg an | , &
Qn = 87312 kJih . G =240 A!xkqam :
Q.. = 1800 kJii . Q=49 k.f;"’kgd.m ;

2 Ton [hdl nhiét riéng cua hdm

A= (—‘n'.t\l (qm + qH + qq)

=4.18.25 - (240 + 4.9 + 230) = - 70 kM kg 'ém™

3. Xdc dinh cdc thong s6 cha qué trinh s&y thyc &

a) Cac thong $& ra khoi ham

i, =4

d2=
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i) =1+ Cut, = 2500 + 1,9.101 = 2692 kJ/kg
i, =1+ C,t, = 2500 + 1,9.80 = 2652 kJ/kg

. 1,01(101 - 80) + 0,377(2692 - 370) = 0,389
2652 - 370

= 389 kglkghkkho

o =00 W00 504 helhuitin:

©d,-d, 389-377
I, 2w LR = (i8R
- 1 84
¢, = dp 389099 4 406-506%

(622 +d,)p, (622 +389)0.4736

p=¢,p, 99333-081.47360
Pra = =

= — = =0,602 kg/m'
R, (273+t,) 287273+ 80) @

b) Tinh todn trang thai hén hop
Hé s6 hoi luu:

dy =ds 317—173 _‘30
d, -d,, 389-377

n-=

Cic thong s6 trang thai:

o, +1, 3011116 +68

I = X = 1078 kJlkgkkkho
n+l 30+1
e = nt, +1, _ 30.80 + 25 - 7824°C
n+l 30+ 1
5 dH.P _ 377.0,993 — 0.835 = 83.5%
T {622+ dyp - (622 +377)0,4488
o = P-@Qy-pa _ 99333 -0,835.44880 206136 ‘kg/;'n.f“

"R (27341, ) 287(273 + 7R24) |
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4. Xdc dinh tieu hao khéng khi

L=1{W=84.364 = 30576 kg/h

L 30576

_ L 30576
py 06136

H

5. Xéc dinh tiév hao nhiét

Px ; (0.576 + 0.602)

= 49830 m'/h

=51912 wm’ih

q=14I,-1,,) =84(1116 - 1078) = 3192 kJitkgdm

Q=q.W=3192.364 = 1161888 kJ/h = 322.7 kW

Bang 3.3
Cac thong sd tinh toan phuong an 2

Qua trinh sdy Iy thuyét

Qua trinh say thyc t&

Trang thai khéng khi t | o | d | e | t]eid [ Py
°C| % |grkg|kdrkglkg/m?| °C | % 1g/kg|kJ/kg, kg/m?

Khong khi bén ngoai 25|85 (17,3| 68 | 1,13 |25 | 85 |17,3| 68 Y 1,13
Khdéng khi vao ham say 101|35,7|377 |1116|0,576|101(35,7|377 | 1116} 0,576
Khéng khi ra khéi hdam say 80| 81 (391|1116| 0,6 |80 | 80 |389(1112! 0,602
Khoéng khi sau hén hop (vao calorife)| 78 |85,5/377[1076| - |78 (83,5377 (1078(0.6136

LAP CAN BANG NHIET CUA PHUONG AN 2

I. Can bang nhiét cla budng sy

a) Nhiét dua vao

Q,=L.I, =30576.1116 = 34122816 Af/h

b) Nhiét dua ra
- Nhiét hiru ich

- Nhiét ton thit do vat liéu
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Q. = 34113953 kil

Q,

= 927290 kJih

Q. =87312 kfih




- Nhjét tdn that do thiét bi van tai Q., = 1800 ki/h

- Nhiét t6n thdt do toa nhiét Q.= 81464 ki/h
- Tén thét nhiét do khi thodt Q', = 33016087 kJ/h
Q,=LT,

I', = Cyty + dy(r + Cputy) = 80 + 0,377(2500 + 1,9.80)
= 1079,8 kf/kgkkkho
Q', = 1079,8.30576 = 33016078 &J/h
Sai s60 AQ = 8863 38q% =0,02%
2. Can bing nhiét cha hé théng
a) Nhiet dua vao hé.théng
Q, = Quu + Qui
Nhiét dua vao calorife da tinh & trén:
Q.= Q= 1161888 ki/h
Nhiét do khong khi bén ngoai dua vao:
Qi =G,.Li
Luu luong khong khi dua vao:

G, =—=-——=1010,7 kg/h
n -

Q,, = 1010,7.68 = 68727,6 kJ/h
Vay: Q, = 1161888 + 68727,6 = 1230616 kJ/h
Nhiét dva ra khoi hé thong:
Qu=Q + Q"+ Qu+ Qu+ Qs
Cic thanh phin nhiét Q,, Q. Q,., Qs dd tinh & trén.
Tén that nhiét do khi thodt Q", dugc xédc dinh theo cong thifc:
Q"; = Go.I'y
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§day: T, =Cuty +d(r+Cyuly) =87.24 + 0,0173(2500 + 1.9.87.,24)
= 133,36 kJlkgkkkho

Q", =1010,7.133,36 = 134787 kJ/h
Thay s$& vao cong thic trén ta duoc:

Q, = 927290 + 134787 + 87312 + 1800 + 115373 = 1266562
Sai léch:

AQ = 35946 kJih 8Q% =29 %

Hiéu suit cua hé thdng sdy la:

Q927290
L Q. 1161888

=0,798 =79.8%

CHON PHUONG AN KiCH THUGC HAM
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Bang 3.4
Cac chi tidu clia 2 phudng an kich thugc ham
Cac dai lugng so sanh Bon vi do | Phuang an 1 l Phuong an 2
Kich thuac m
Dai 39,2 25,56
Réng 4,52 4,52
Cao 2,20 2,91
Tiéu hao khdng khi kg/h 31579 30676
Tiéu hac nhiét & calorife kd/h 1192318 1161888
Nhiét htru ich kJd/h 97290 97290
Cac tén that nhiét kb
Q. 87312 87312
Q, 1800 1800
Q. " 115373 81464
Q' 125547 134787
Hiéu suat st dung nhiét % 77.8 79,8




Céc chi tiéu cia 2 phuong dn duge dua ra trong bang 3.4. Xét cdc chi
tieu néi chung phuong 4n 2 t6t hon thé hién & cac diém sau:
- Kich thude hgp 1y hon

- Tiéu hao khong khi nho hon, td¢ dé khong khi nhé hon nén tiéu hao
dién nang chay qua s€ nho hon.

- Hiéu suat phuong dn 2 cao hon
S& di phuong 4n 2 hiéu sudt cao hon 1a do phuong 4n nay kich thude

hop 1y hon, téng bé mat bao cua thiét bi nhd hon nén t6n that nhiét do toa
nhiét vao moi truong nhd hon.

TiINH TOAN CHON CALORIFE
1. Cong suat nhiét cua calorife

Q=2 = 3227 _ 33968 rw
N, 095

~ L]

N 12 hiéu sudt nhiét cia calorife, n., = 0.95.

2. Tiéu hao hoi cua calorife la

D - .Qcal.

. kgth
1, =i
i, 12 entanpi ciia hoi nude vao calorife, 1, = 1"
voip =5 bar thi\” = 2749 kJ/h va 1' =640 kJ/h.

339,68.3600

= =579,8 keg/h ~ 580 kg/h
(2749 — 640) 2 8
Tiéu hao hoi cho 1 calorife la:

D

D =—
b3

=193 kg/h

3, Xdc dinh bé mat trao déi nhiét cua calorife

— Q cal rlc:al
kAt
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Do chénh nhi¢t do trung binh:

At, ~ At,

€
At Al
Iy =t
At,

Aty =

At =ty -1, = 152 -25 =127
At, =t~ t, = 152 - 10L.=351
Hé s6 hiéu dinh g,, = 1

127 -51
Mo ="
n it

In-<
5t

=83.3%C

Hé¢ s& truyén nhiét k xdc dinh theo bang phdn phu luc. Dé sir dung
bang ta phai gia thi€t luu téc khong khi qua calorife pv = 10 kg/m-s.

Ta co:

k = 30,5 Wim'K

Ta xdc dinh dugc bé mat truyén nhiét la

F 339,68.0,95

=4235 m’
30,5.83,3

Ta sir dung 3 calorife, vay 1 chiéc ¢6 bé mat truyén nhiét 12 F, = 16,9

me.

Tra bang phidn phu luc ta chon duge calorife kiéu K®4 ¢6 dién tich bé
mat phit hgp va dién tich tiét dién théng gié 1a f = 0,195 m”.

Kiém tra lai luu t6¢c khong khi: |

pv = Loy 20070 =14,5 kg/m’s

Luu t6c khong khi 1én s& gay trd luc clia khi qua calorife 16n hon nita
cdn chon tang thém bé mit truyén nhiét khodng 20 + 25% vi sau thdi gian
lam viéc bui bdm bé mat 1am hé s& truyén nhiét giam. Vi vay ta chon K5
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c6 dién tich bé mat truyén nhiét F, = 20.9 m” va dién tich thong khi 1a
f = 0,224 m’. Luu t6c khong khi lic nay la:

pv = b S8 1,6 kgim’s
f  3.3600.0,244

Tro luc phia duong khéng khi clia calorife 1a Ap,,, = 18,3 mmH,0.
Cac kich thuéc cia calorife la:

A =930 mm

B =770 mm

C =200 mm

TiNH TOAN KHi BONG, CHON QUAT GIO

1. So d6 tinh todn khi dong

l I

[y [y

2
/ |/
) —— /l
\
1 3
%
A7 N\ 4 |
46
45 5
[ 44 43 10 9| |8 7 6
M M M M M M

Hinh 3.20. So d3 tinh toan khi déng
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Tr& lyc cia hé théng bao gém: trd luc ca calorife, trd luc ma sdt cla
cac kénh dan khi 2, 4. 46, cdc tr& luc cuc bd tai cdc ti€t dién tuong ung
trén hinh 3.20.

Tré luc ma sat trong cdc xe gd duge xdc dinh theo cong thie:

2
Ap=7&—L—p-\y— . Nim’

trong dé:
% 12 he s6 trd luc ma sit, A = 0,05 W/m.K;
L 1& chiéu dai phdn sdy, L = 24 m;

d,, 1a dudng kinh tuong duong cta khe thong gié gifra cdc tam go,
d,y = 0,06 m;

W, p 12 16c do va khéi lugng riéng ciia khi trong ham (tinh theo
nhiét do trung binh cua khi).

Trd luc ma sat cha kénh ddn khi ciing xdc dinh trong tu nhu trén.
Riéng hai doan kénh din 4 va 46 chiéu dai nhd nén bd qua trd lyc ma sat.
Cic trd luc cuc bd duge tinh theo cong thirc:

WZ
Ap, =&p— , Nim?
2

( day cdc hé s6 trd luc cyc bo & xéc dinh theo 1ai ligu [4]. Cdc két qua

tinh toan dugc dua ra trong bang 3.5.
~ Ta c6 t6ng trd lue clia hé théng 12 340 N/m® § diéu kién nhiét d¢ khi

{y = 78°C v6i py = 0,6138 kg/m’. Chuyén trd luc nay vé di€u kién tiéu
chuan k¥ thuit ta duge:

P _ 340.1,2
06138

Ap,. =Ap =664,7 N/m® = 665 N/m’

Nhu vay ta chon quat theo diéu kién:

Luu lugng Vo= l;i = i‘g = 16610 m’ih
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Ap suat

Ta chon 3 quat huéng truc kiéu B Ne § (4].

Ap,. = 665 Nim’

Cé s6 vong quay n = 954 v/pluit

Hiéu sudt quat n =063
Géc nghiéng canh 0 = 25"
Bang 3.5
Két qua tinh toan khi dong
F : > 1
| o | H25 A i
SE thirtyvitri | Vit gay trdiyc | fieng | khi | dai S| masat | bo suat
o (vmisy Lm i 2 Ap
kg/m’® m > N/m?
1 Coén 0,6136{ 6,2 1256 | 147
2 Calorife 184.0
3 Kénh dan khi 0576 | 47 | 24 | 1,05 0,04 5,81
4 Ngoat 90° 0,576 | 58 11 |10,66
5 Ngoat 90° 0,576 | 5.8 1,1 | 10,66
6,9, 12, ...45 \Vao xe 12 1an 0,589 | 3.5 0,18 | 7,79
7,10,43 [Trong xe goong 0,583 | 3.5 24 | 0,06 0,05A 72,15
8. 11, 14 ... 44 [Ra khdi xe 12 lan 0,589 35 0,26 | 10,8
45 Ngoat 90° 0,602 56 1,10 |10,38
46 Dot thu 0,602| 5.6 0,25 | 2,36
47 Ngoat 90° 0,602 | 56 1,10 | 10,38 ]
Céng J Ap =~ 340 J
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PHU LUC

PHU LUC 1. TINH TOAN, CHON CALORIFE

Bang 1
Hé s trao ddi nhiét ddi Iuu ty nhién clia vach dimg
véi khéng khi khi nhiét 6 khong khi 0°C [9]

1
D6 chénh, at, °C | 1 2 3 4 ¢ 5 6 8 10 | 20

o,  WmPK 1,684 | 2,125 | 2,428 | 2,682 | 2,897 | 3,085 | 3,367 3.623 14,528

Bing 2
Hé s6 hiéu dinh nhiét dé khi ¢, [9]
Nhiét do khi -50 -20 10 20 30 40 50
Hé s o, 1,1 1,04 0,99 0.98 0,97 0,95 0,93
Bang 3

Hé s8 trao ddi nhiét déi luu cudng birc
khi khi chuy&n déng doc theo bé mat vach [9]

Trang thai bé mat Técddkhiv<Sm/is | v>5m/s
B& mat nhin 5.8 + 3,95v 7,13.5978

B& mat nham 6,15+ 4,18v 7.51.407
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Hinh 1. Thiét bi gia
nhiét (calorife) kidu K,
(Lién x6 ci);

A \
o \\\\\\\\\\ TS
EULhmm
|
, I,

1. khung thiét bi;
2. 6ng ¢ canh;
3. nap thiét bi;

4. 6ng vao vara.

Bang 4
Hé s truyén nhiét va trd luc thuy Iuc cla thiét bi K¢ vé phia khong khig[4]
' Hé s& truyén nhiét k
sk khi chat tai nhiét khac nhau [W/m?K] o i
T P~ Nudc chuyén déng bén trong mmH,0
Hdi nudc - vGi téc do [m/s)
0,01 0,1 0,3
4 20,8 10,4 17,5 22,4 3.0
& 229 1.1 18,6 23,8 4.4
6 246 11,7 19,6 246 6,0
7 26,2 12,4 20,7 26,5 78
8 27.9 12,8 21,5 27 4 98
9 291 133 22,3 28,6 7
10 30,5 137 23,0 293 14,0
11 31,8 14,4 24,0 30,8 16,8
12 33,0 14,5 24.4 311 20,0
13 341 14,9 248 31,8 22,2
14 35,2 15,0 254 32,4 25,0
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Bang 4

Hé s6 truyén nhiét va trd lyc thuy lyc cba thiét bi K§ vé phia khdng khi [4]

{ o —
Dién |
Digntich | |G | Dién tich tiet Budng kinh
bémattrao | o | dién méi chét Kich thuéc, mm ong mol
s i g | didn : > chat vao,
déi nhig, m s diqua, m
Ky khi di dm
hiéu qua
| Day | Day
Kiéu | Kidu | Kidu | Kiéu | Dai | Dai € C | Kiéu | Kidu
oo l I A B | Kiéu | Kiéu 1 I
i | 1
| |
1 1
ko1 | 725 | 93 | 0084 (0005|0006 610 | 412 | 200 | 240 | 1o | 1
2
1
ko2 | 99 | 127 | 0115 | 0005 | 0,006 | 760 | 412 | 200 | 240 | 1 1 1o
; 2
| l
PR
ko3 | 132 | 169 | 0,154 | 0,006 | 0,008 | 780 | 532 | 200 | 240 | 1o | 2
a | :
Ko4 | 167 | 21,4 | 0,195 | 0,006 | 0,008 | 930 . 632 | 200 | 240\ 1— | 2
2
Kob | 20.0 | 26,8 | 0,244 | 0,007 | 0,010 | 930 ; 662 | 200 | 240 | 2
Ke6 | 253 | 32,4 | 0,295 | 0,007 | 0,010 | 1080 662 | 200 | 240 | 2 2
1|
ko7 | 30.4 | 38,9 | 0,354 | 0,009 | 0,012 | 1100 | 782 | 200 | 240 ok 22
2
1
Ke8 | 357 | 457 {0,416 | 0,000 | 0,012 | 1250 ‘ 782 | 200 | 240 | 9 ¢ 3
P
koo | 416 | 535 | 0486 | 0,011 | 0.014 | 1250 | 902 | 200 | 240 | 2> | 3
| | ]
| |1
' k10 | 47,6 | 61,2 | 0,558 | 0,011 0,014 | 1400 | 902 | 200 | 240 | 2~ | 3
- 2
(Kot | 546 | 699 | 0638 | 0,012 | 0016 | 1420 | 1032 | 200 240 | 3 3
"kp12 | 61,6 | 79.0 | 072 | 0,012 | 0,016 | 1570 | 1152 | 200 240 | 3 3
"Ko13 | 693 | 888 | 081 | 0.014 | 0,018 | 1570 | 1152} 200 | 240 | 3 3
[Ko14 | 77,3 | 99,0 | 0.903 | 0,014 | 0.018 | 1720 | 1152 | 200 240 | 3 | 3
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PHU LUC 2. TINH TOAN KHi BONG, CHON QUAT Gto

A. Hé sd tré luc ma sat [1]

Bang 1
Hé s& trd luc ma sat ddi voi 6ng c6 tiét dién hinh tron chay tang
Re 100 200 300 400 500 600 | 700
; 0,640 0,320 0,213 | 0,160 0,128 0,107 0,092
Re 800 900 1000 1100 4200 1300 1200 |
% 0,08 0,071 0,054 | 0058 0,053 0,049 0,048
Re 1500 1600 1700 1800 1900 2000 2100
3 0,042 0,04 0,038 | 0,036 0,034 0,032 | 0,0305
Bang 2
H& & tré luc ma sat ddi voi khu vuc nhan thily luc Re,, > Re > 4000
Re | A Re i I Re i
4000 0,041 30000 0,024 800000 0,012
5000 0,038 50000 0,021 1000000 0,012
6000 0,036 80000 0,019 2000000 0,011
8000 0,033 100000 0,018 3000000 0,01
10000 0,032 200000 0,016 5000000 0,009
15000 0,028 300000 0,015 10000000 0,008
20000 | 0,026 500000 0,013




Bang 3

Hé s& trd Iuc ma sat déi vai 6ng nham thiy luc

dyfe A de } A dc s
100 0,0379 1100 | 0,0192 2500 0,0150
200 0,0304 1200 0,0188 3000 00153
300 0,0269 1300 0,0184 3500 00148 |
400 0,0249 1400 0,0181 4000 0,0144
500 0,0230 1500 0,0178 5000 0,0137
600 0,0223 1600 0,0176 8000 0,0132
700 0,0216 1700 | 00173 7000 0,0128
800 0,0207 1800 | 00171 8000 0,0125
900 0,0202 1900 0,0169 9000 0,0122
1000 0,0197 2000 0,0167 10000 0,0120
Bang 4
Hé s6 6 Iuc ma sat d6i vai khu vife qua d6 (Re,, < Re < Re,)
. = f(Re, dyc)
" E(.“,hué'r\ s0 Re E
4000 6000 | 10000 40000 100000
100 1 0,049 0,046 | 0043 0.040 0,038
125 0,047 0,044 0,041 0,037 0,035
165 0,046 0,042 0,039 0,034 0,033
250 0,044 0,040 0,036 0,031 0,030
500 0,042 0,038 0,034 0,027 0,026
1000 0,042 0,037 0,032 0,025 0,023 I
1250 0,040 0036 . 0,032 0,021 0,022
2000 0,040 0036 | 0032 0,020 0,019
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B. Hé s6 trd luc cuc bo (ky hiéu & hodc k) [1]

Hinh 1. Cut tiét dién tron

Cut 90°
Cut khdc 90° A
Ko = A X Kg0° \ 15 H-2
, ]
= > 3
\ o-s ¥ 2 el
0 = x°
30* 60° 30° 120° 150 180°
Cit xién L9 T
H.3
V8
/
J £
0 =
30' 60" 30° 120° 150° B°
Cat nhigu khic K
K phu thudc K H-%
D 1.5
3khuc
4khic
n S va nhidu
— khuc
0 L3
05 1 1.5 246810 0
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Hinh 2. Tiét dién dot mo

K g
8
PO I e s
V, F’———o Vz
4
! 2 3 Vy/'Vz
b 9
Kiéy vat - a sac canh
o 3@ il g
d.1-a /4/0’/) fron
! | o s = th:
0 05 V’/VZ
Hinh 3 Tiét dién con
K
10
—’_/_3—-/-"‘——i 98
== 1 A=45°
\\T Vi —_——— VZ p— 0(=—j0:
=S | & W, el :;c: 5
IR s —— :
0
Vi, V2 - Toc a*d khi” [mis] ! 2 3 Vi/Vp
x = 30° K =002 b
‘_\q[g#‘ e | gty
V] rf———-b Vz L'-—
‘*/’\(”_A* o = 600 K = 007



Hinh 4. Cut tiét dién hinh vuong va hinh chir nhat

a.Cit tiét dién vuing K
H.5
1.5
L R
1.0 1.5 2648681012 D
H.6
3
Key = BXK
2 N\
-/-
/ 1% 1
s 0.9
. 0.8
/A\ 0.7
0.6
2 2
| 48 0.5 L
Y )
D s e Y2 1 2 4 8

c. Cut cd_goc khdc 90°
Ky= AxBxK (H,Esé'A xem H-2)

d. Cut co dang dgc biét

K=131 K=13 k=017 K=075 K=072 k=02
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Hinh 5. Chay qua lo va mat sang

188
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s =
%U 4 5 \\\ 2
S v § —» \§\~( Vy=2m/s
_%-.V \\?\}/v": “'TI/S
. e 2 V,,: 061M/s
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I I
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Hinh 6. Cita nghén trong ong dan

S | ‘

~

5§ § .-

- 3
N <

Vi D o
—t= |2 l 2

- °'
*
4HH

o1 | N 02

o6 a7 0.8 03 035

Hinh 7. Coén trong éng dan

KXo

4]

N W sy &
{

08 s
06

0.4
03

02 <

L 44
'

02
01 0
05 0.6 0.1 08 085

Hinh 8. Ré nhanh xién

Vi

(] W 20 30 40 50 &0 10 80 9s0°
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C. Tréd luc cha déng khi chuyén ddng qua I&p hat

¢ day:

Ap = KUy + K,U,> , mmH.0O

U, 12 t6c do dong khi xuyén qua 16p hat, cm/s:

K,, K, ]2 cdc hé s6 cho trong bang dudi day.

Hé s6 K., K, clla mdt s6 ndng san dang hat

Bang 5

Khéi lugng riéng

San phdm day 1 m B6am % G K, K,
Ngd 23 800 1,03700 0,07380
19 800 0,85300 ! 0,07768
Ké 21,5 750 3,562000 0,12430
Cao fuong 12,0 750 2 52000 0.12610
Cao cao tai 53,0 550 0,17700 0,03214
600 0,25980 0,03510
700 0,78824 0,09060
Ca cao khd 6,5 500 0,15370 0,02171
Caphé 12,0 400 0,10840 0,02250
500 (,44880 0,07450
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D. Quat ly tam

‘__L..___—l 5 5 ] Ly ‘I —Lj;—
Cu/a vao (o ro Chén d&’ -
Hinh 9. Quat gio ly tam kidu X9-57 N°3, 4,5, 6
a. kidu dong cd ndi tryc tiép; b. kidu gian tiép

Bang 1
Mét s6 kich thudc chinh clia cac loai quat ly tam X9-57 (1]

s6 | Kich thuéc, mm (hinh 9) | Kndi
hié ug
T A\B G E\N\P K| L L‘\Lz\L3 L4\M H\da‘kgg'

quat
‘*3 195 {300 (233 | 271 151|195 340]215 215\300\276 15 |142 341\13 445

4 1260 |400 [310 361|201 260 | 445 270 | 270 | 375|394 |20 183 (393 [17 | 73,5

[ 5 [325(500|387 |449 252 | 325 | 545 | 325 325 |425 | 444 |22 212 (438 [17 | 106,3
| 6 [392 600 | 465 540 | 302 [390 | 700 390 | 390 500 [514 |25 [253[510 |20 | 1737 |

- Kich thudc, mm __] D&
o |_Banh dai [ Matbinh citara Mat bich clfa vao

; s0 s6 Thé
quat | d \ o) taz B, \ d | | ﬂ D, | D, | & | 5 gécp

| 12 | 40x40x5
408 | 445 | 458 | 6.5 | 12 | 50x50x5
500 | 545 | 559 | 85 | 16 | 50x50x
616 | 650 | 666 | 8.5 | 16 }60x60x6;

)
[ 3 | 160 | 70 210 | 253 | 65 | 8
2 | 200 | 80 | 280 | 333 | 65 | 12
|
l

5 1 250 | 100 | 350 | 404 | 85 | 16
6 | 300 | 125 [ 420 [ 475 | 8. | 16
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E - Quat huéng truc
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=g
'
=]

: G.-‘Jﬁb _
— R ey

*50-50
[ 30188,

L=
|
5 970 5|1l 200 83 | 150 |50
TP 7P 77 P77
>%/Crmm:

'

Hinh 18. C4u tao quat huéng truc kiéu B

200



Hinh 19. Dac tuyén cla
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Téc d6 khéng khi & ciza ra quat gio, m/s
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Hinh 22. Quat hudng truc kiéu Y, s6 canh 12, géc nghiéng canh 25°,

A/12 vg/phat

g quay n

sé von
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PHU LUC 3. BUONG BOT DUNG TRONG HE THONG SAY

P DN
ARSI U
N
4
’//}'}9)
oy J}
o

- e

Hinh 1. Mot s6 kiu budng dot:

a) Budng dét thl cong ghi ngang; b) budng dét dung nhién liéu 1dng: 1. budng dot; 2. voi
phun; 3. quat gi6; 4. dong cd dién; 5. binh chifa nhién liéu; 6. bd didu chinh nhiét o; 7. 6ng
dAn khong khi vao; 8. kénh dan khéng khi; 9. vo trong; 10. vo ngoai;

c) budng dét nhién liéu khi nhiét tri thdp dé sdy dung khéi co héi Iuu; d) budng dét cli, go
phé lidu; ) buéng dét than ghi nghiéng; f) budng dét duing ejectd dét nhién ligu khi; g)
budng dét than keém calorife: 1. budng Iifa; 2. budng lang bui; 3. cifa: 4. calorife; 5. dng khoi;
6. cit ndi: 7. §ng dan khong khi néng; 8. quat gid.
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Bing 1

Dang nhién liéu

Nhiét thé thé tich ctia budng dbt [1]
Q,, kW/m? :

Khi 16 cao

232.10% = 348.10°

Khi tu nhién va khi d6t nhan tao

232.10° = 280.10°

Dau nang (ma dat)

232.10°% = 348.10° !

Than bun, gé

232.10° + 290.10°

Than da co chat bdc I3n

290.10° + 348.10°

Antraxit

290.10% + 348.10°

Ga phé liéu, vo qua

174.10% + 232.10°

Bui than

174.10% = 290.10°

Bang 2
Nhiét thé trén ghi clia budng dét
Kiéu budng Ifa va dang nhién liéu Q.. kw/m? "
Ghi th cdng ndm ngang
- G5, than bn (@6 &m > 50%) © 696.10° - 928.10°
- Than nau “ 580.10° - 812.10°
- Than da (16p day 125 mm) 580.10° = 696.10°
- Antraxit (AC I6p day 80 mm) ~557.103 +686.10°
- Than cam antraxit A 464.10° ~ 580.10°
Ghi nghiéng thit cong
- MUn cua gb phé liéu 580.10° =~ 698.10°
- V6 qua, vo cay 232.10° + 406.10° B
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PHU LUC 4. THIET Bl KHU BUI

Bang 1
Nang suat cla xyclén, m¥h [10]
Loai : | I | '[
xyclon [ 400 450 [ 500 550 600 650 700 750 'I 800
] 1450 | 1830 | 2270 | 2740 | 3200 | 3820 | 4400 | 5160 | 5800
Xyclén . . . 3 N . . . N
b 1690 | 2140 | 2640 | 3200 | 3810 | 4460 | 5180 | 5950 ‘ 6760
Nhém 2540 | 5780 | 6200 | 7650 | 8800 | 10200 | 11600
2 i Lo+ i + = - = +
xyclan | | 5200 | 6400 | 7620 | 8920 | 10400 11900 | 13500
Nhom 11500 | 13200 | 15500 | 17400
3 ! : - s =
xyclon | | | | 13400 | 15500 | 17800 ]J 20300
Nhom | 5800 | 7340 | 9080 | 10900 | 13000 | 13500 ; 17600 | 20400 | 23200
4 5 + & = & 4 & + =
xyclon | 6700 | 8560 | 10600 | 12800 | 15200 | 17800 | 20700 28800 \ 27000
Nhém | 13600 | 16400 ‘ 19600 | 22900 | 26400 | 30600 i 31800
6 l = = = : + = - i =
xyclon ’ 15000 | 19200 | 22900 | 26800 | 31100 | 35700 | 40600
Nhém ] ‘| 40800 ‘ 46400
8 i : + | =
xyclon | | | | 47600 | 51100
Bang 2
Cac kich thudc g ban cta xyclén (10}]
Kich thudc Xycldn LKKB Xyclon BTV Xyclon HUMOTA3
Chiéu roéng 6ng vao b 0,1750 b | 0,175D b 0,175D
Chiéu cao 6ng vac 2b 0,35D 4b 0,68D 3,14b | 0,66D
Dudng kinh xycion 57b D 5.9b D 4,75b D
Pudng kinh dng ra 3,7b 0,650 3.9b 0,660 2,75b 0,58D
Chiéu cao phan hinh tru 5,7b D 47b 0,8D 7.6b 1,6D _{
Chiéu cao phan hinh nén 43b | 07550 | 5050 | 086D | 9.5b | 20 |

207



Bang 2

Nhiét thé trén ghi chia budng dét

Ky higu kich thuée .~ UH-15 LUH-15Y uH-24 | uH-11
Chiéu cao clfa vao a (bén trong} 0,66 0,66 11 0,48
Chiéu cao 8ng nho h, 1,74 1,5 211 1.56
Chiéu cao phan hinh tru h, 2,26 1,51 2,11 2,08
Chiéu cao phan hinh nén h, 2 1.5 1,75 2,0
Chiéu cao phan bén ngoai 6ng 0.3 0.3 0.4 03
nho h,
Chiéu cao chung H 4,56 3,31 4,26 4,38
Pudng kinh ngoai 6ng ra d, 0.6 0,6 0.6 0.6
Budng kinh trong clta thaibuid, | 0,3 + 0,4 03 -04 0,3 +0,4 03 +04 |
Chiéu réng clta vao b,/b 0,26D/0,2D | 0,26D/0,2D . 0,26D/0,2D | 0,260/0,2D
Chiéu dai 6ng clfa vao ¢ 0,6 0.6 06 0,6
Khoang cach tif tan cing xyclon i _ ) ,
dén mat bich b, 024-032 | 024+-032 | 0,24+0,32 | 0,24 -0,32
Gocnghiéng nap vdi ng vao « 152 150 24° 11°
Pudng kinh trong xycldn D, mm 40 + 800 200 = 800 400 + 1000 40 + 800
Hé s6 trd luc & 105 110 J. 60 180
! | .
~ J:— Khi vao
= —fnr &y =
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Hinh 1. C&u tao cia xyclon
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Hinh 2. Thiét bi khif bui kiéu tinh dién:
1. vo thidt bi; 2. cac 6ng theép; 3. day dan dién; 4. gia dd day trén; 5. gia dd day dudi;
6. bd phan phan phéi khi; 7. &ng khi vao; 8. dng khi ra.
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PHU LUC 5. CAU TAO MQT SO THIET BI SAY
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1. Thiét bi sdy tang soi:

1. budng sdy; 2. budng dan mai chat say; 3. &ng dua moi chét sdy vao; 4. quat gid; 5. clra
thai: 6. dudng dan khi dét; 7. dong cd dién chay quat.
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2. Thiét bi say phun
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1. voi phun dia ly tam;
2. hép phan phdi khi;
3. clta quan sat;

4, vach budng say;
5. clta budng séy;

6. clta thoat khi;

7. day trén;

8. bo phan gat vat liéu;

9. day dusi;

10. phéu chifa san pham;

11. bd phan dan déng canh gat.
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3. Thiét bi say thung quay

B

!

I

|
1 =
[T

:sao——-—-‘
-
=i
N
"I
A
Gl
1380

10
=L
s
e 1y
| | B8

~ 10000

1950-—

I PP PP RIED
‘o
©=

o> o
1. bubng Iifa; 2. bd phan cap vat liéu;
4. gau tai, 5. thing say;
7. 10. 6ng khéi; 8. dong cd dién;
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3. phéu chira vat liéu;
6. xyclon;
9. bang tai.

500



4. Thiét bi sdy kiéu ong khi dong dé sdy cat cong nghé
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. 6ng say khi déng;

. xyclén don;

. xyclon kép;

. 8ng hdi san pham say;
. phéu chira vat liéu say;

. may cap vat liéu say,

7. budng dot

8. quat gi6 théi vat liéu;

9. déng cd dién,

10. quat gié hat khi thai;

11. phéu chira san phdm say;
12. bAng tai van chuyén vat liéu.



5. Thiét bi sdy thdng hoa
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a - Sd dé hé théng sdy thang hoa:

1. binh thang hoa; 2. van; 3. xyclon; 4. binh chifa nuée nong: 5. binh ngung: 6. binh phan ly;
7. gian ngung cla may lanh: 8. binh chfa amoniac, 9. may nén; 10. bom chan khéng;
11, 12, 13. dong co dién; 14, bom ly tam; 15. phin loc; 16. tam gia nhiét; 17. chan khang ké;
18. van didu chinh; 19. khay sdy; 20. dng gop.

b — Binh thang hoa:
1. vo binh: 2. ndp binh: 3. ¢cd cadu md nap; 4. tam gia nhiét.
¢ — Binh ngung 4m:
1. 3ng moi chat lanh vao; 2. 8ng xa; 3. 6ng hai dm tir binh thang hoa 141
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PHU LUC 6. CAC THONG SO NHIET VAT LY CUA VAT LIEU [6]

Bang 1
Céac thong s6 vat Iy clia mot s6 thyc pham

Tén vat lidu o % | p kg/m? | C,kdkgK | 3, W/mK | a10%, m¥s
Khoai tay 79,7 1034 3,620 0,59 15,8
CU cai do 87,1 1050 3,830 0,48 18.0
Ca rét 88,7 1035 3870 | 0,85 137
Cl cai 86,9 976 3,820 0,52 13,9

i Céan tay i 88,0 952 3850 051 { 139
Rau mui 89,0 1010 3,872 0,49 12,5
C3i bap 91,5 702 3,970 . 0,34 12,2

| Rau dén 93,0 854 3,998 0,61 16,1
Hanh 86,7 | 944 3820 035 97

L Toi 62,6 964 3,140 0,51 16,9
Qua bau 87.7 950 L 3.401 0,50 14,7
Dua chudt 96,2 924 4,036 044 | 11,8

. Ca chua | 94,2 1024 4020 0,57 13,9
Qua tao 85,6 892 3,580 0,40 13,4
Qua ié 847 ;1010 3810 ' 0,51 13.4
Qua man 88.6 1130 3,868 055 | 12,6

" Quaanhdac | 837 . 1081 3,790 052 15.1
Qua dac 88,5 930 3.858 | 0,58 16,2
Qua chanh 88,1 : 1072 3,860 0,58 14,0
Qua nho 79,5 1068 3,620 | 0,51 14,1
N&m 87.4 . 771 3,84 0,23 7.7
Théc 14,0 500 1,500 0,09

i Lua mi 14,0 795 1,500 0,10
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Bang 1

Cac thong s6 vat ly cia mot s6 vat lieu

Tén vat liéu

p, kg/m’® 7. W/mK C. kdkgK

Bé téng xi 1500 0,7 0.8

_ Bé tong da dam 200 1,28 0,084
Cét 1650 1.13 2,09

| Caosu 1200 0,13 - 0,16 1,38
Cac tong 0,19

i Cac téng amiang 900 (0,16 + 0,17)107 0,816
Da 0.38 1,046 = 1,420
Da thudc 0.14 = 0,16
Dat set 1600 + 2000 07-+09 0,48

| Dt sét chiu ltra 1840 | 1,04 1,09
Da 2800 3.5 0,92
G6 thang 546 0.36 = 0.72 272
G& dan 600 0,15 2.51

| Gach 1700 + 1900 0.7+-08 0,84 +0,88
s 2400 1.04 1,08
Thach cao 1250 0,43 08+092

i Vira trat tuong 1600 + 1800 07 +12 0,84

216




TAI LIEU THAM KHAO

L. Hoang Vian Chude. K§ thuat say, NXB Khoa hoc va K§ thuat, 2004.

2. U. V. Kretretov. Xuska drevexinu. NXB Cong nghiép nhe Moskva,
1980.

3. N. E. Qedorov. Analititrexkie raxtrotu xusilnuk uxtanovok. NXB
Cong nghiép nhe Moskva, 1987.

4. P. D Lebedev. Teploixpoljuiusie uxtanovo promuxlenuk predpriiati.
NXB Nang lugng Moskva, 1970.

3. Kollmann E. F. and Cété W. A. Steaming and seasoning of wood.

Tom I: Solid wood principles of wood, scicnce and technology. Berlin
Heidclberg, 1968.

6. Trdn Van Phi. Tinh todn va thiét k€ hé thong sdy. NXB Gido duc,
2001.

7. Bai Hai. Thi€t bi trao doi nhiét. NXB Khoa hoc vi K¥ thuat, 2003.

8. Stencescu 1. D. Bazele technice si econimice ale termoficarni. NXB
Ky thuat Bucaret, 1967,

9. M. M. Goleand. Cacul si écercare izolatici termice. NXB K¥ thuat
Bucaret, 1963,

10. P. D. Lebedev. Raxtrot i proektirovaniie susilnuk ustanovok. NXB
Nang luong Moskva, 1963.

Ll. Pham Lé Ddn, Nguyén Céng Hdn. Lo hoi vd mang nhiét. NXB
Khoa hoc va K¢ thuat, 2001.

[2. 86 1ay qud trinh va cong nghé hoi hoc. NXB Khoa hoc va K§
thuat, 2001.

217



MUC LUC

Ma dau

Chuong |. Nhitng kién thuc co bdn vé ky thudt say

1.1. Qua trinh say

1.1.1. Dinh nghia

1.1.2. Phan biét qud trinh sdy vO1 mot s6 qud trinh 1am kho khdc

1.2. Cac phuong phdp sdy

1.2.1. Phan loai phuong phédp sdy theo cich cdp nhiét

1.2.2. Phan loai theo ch& do thai am

1.2.3. Phan loai phuong phép sdy theo cdch xir 1y khong khi

1.3. Céc loai thiét bi sdy

1.4.

13,

218

1.3.1. Thiét bi say do1 luu

1.3.2. Thiét bi say birc xa

1.3.3. Thiét bi sdy ti€p xuc

1.3.4. Thiét bi sdy diing dién trudng cao tan
1.3.5. Thiét bi say thang hoa

1.3.6. Thiét bi say chan khong thong thuong
Vat am

{.4.1. Dinh nghia

1.4.2. Cic thong 6 dac trung co bdn cla vat am
Tac nhan say

1.5.1. Nhiém vu cha tdc nhan sy

1.5.2. Céc loai tdc nhin say

{.5.3. Khong khi am

Trang
3

[ LY W

o}

6

10
10
10
10
10
10
11
11
L1
11
14
14

15

15



1.6.

1.3

1.8.

1.5.4. Khéi 1o

Ché do say

1.6.1. Khat niém va dinh nghia

1.6.2. Cac thong s6 xdc dinh ch& do sdy

1.6.3. Chon ch¢ do say

1.6.4. Cac bién phap dé duy tri ché do sdy

Cdc phuong phdp xdc dinh th&i gian sdy

{.7.1. Phuong phidp A. V. Lu - cép

1.7.2. Phuong phdap G. K. Philonhenco [1]
1.7.3. Phuong phdp N. F. Dacuchaef [1]

1.7.4. X4c dinh thoi gian siy bang thyc nghiém
[.7.5. Xdc dinh thoi gian sdy theo kinh nghiém
Cau tric hé thong say

t.8.1. Cic bo phan co ban cha hé thdong say

1.8.2. Cac dang cau tric hé thong say

Chutong 2. Tinh todn thiét ké hé thong thiét bi say

2.1,
22
23
2.4.

Trinh tu cong viéc tinh todn thiét k&€ h¢ théng say
Lap nhiém vu thiét ké

Chon kiéu thiét bi say

Chon tdc nhan sdy va chat tai nhigt

2.4.1. Chon tac nhén say

2.4.2. Chon chil 1ai nhiét

. Tinh todn nhiét qua trinh say

2.5.1. Muc dich tinh toan nhiét

2.5.2. Xéc dinh lvong am boc hoi

2.5.3. Tinh todn qua trinh sdy ly thuyét

2.3.4. Xdc dinh cac kich thude co ban cua thiét bi

2.5.5. Tinh todn qu4d trinh say thuc t€

39
39
40
40
41
41
41
43
43
43
45

74

219



2.6. Lap so d6 he thong
2.7. Tinh todn va chon cic thiét bi phu tro

2.7.1. Tinh todn budng dét

[N

.7.2. Tinh toan calorife

[

7.3, Tinh todn khi dong. chon quat gid

7.4, Tinh todn. chon cdc thiét bi kKhir bui

S

[

.7.5. Tinh chon hé théng van chuyén vat liéu va san pham
2.8. Tinh todn kinh t€ k¥ thuat hé thong thi€t bi say
2.8.1. Nhimg tiéu chuan su dung Irbng vi¢e tinh todn Kinh € k¥ thuat
2.8.2. Chi phi tinh todn
2.8.3. Lol nhuan
2.8.4. Xdc dinh chi phi hang nam cia hé thong thiét bi say

2.8.5. Chi phi rieng cho don vi san pham

Clireng 3. Mot so vi du tinh toan

Vi du 1. Thi€t k€ thi€t bi sily budng dé say chudi. nang suat 300
kg/mé (sdan pham kho)

Vidu 2. Thiét k€ ham sdy g nang suat 1000 m'/nam (gd ticu chuan).

Phu luc 1. Tinh todn. chon calorife

Phu luc 2. Tinh todn khi dong. chon quat gio
Phu luc 3. Buong dot trong h¢ thong say

Phu luc 4. Thiét bi khu bui.

Phu luc 5. Cau tao mot s6 thiét by sdy.

Phu luc 6. Thong xo vat ly cua mot s6 vat g,

Tai lié¢u tham khao

220

83
83
83
85
03
98
100
100
100
104
101
102
104

105
106

180
183
205
207
210
215



BA1 KOG

TRUONG DAl HOC BACH KHOA HA NOI
5 NAM XAY DUNG
VA PHAT TRIEN

BACH KHOA

1956 - 2006

RIATANRI 1N

0007459

8 "9350487962855

Gia: 36.000d



