Mon hoc
QTTB TRUYEN

l







3TN
I. Khai Ni¢m P Chuong 6

= Ciac phwong phap tich am

Phuong phép co hoc
Phuong phap hoa ly ;é
Phuong phap nhiét =
" DPinh nghia g

Say 1a qua trinh tach am ra khoi vat liéu bang phuong phap nhiét

11
|

Say tu nhién

(i

Say nhan tao
" Muc dich
giam khoi luong ctia vat liéu (giam cong chuyén cho)

tang d§ bén (cac vat lieu gobm s, g0), bao quan dugc tot



I. Khai Ni¢m gl Chuongs6

= Pong luc qua trinh

Chénh 1éch d6 am & bé mat va trong vat liéu, ndi cach khac l1a
do chénh léch ap suat hoi riéng phan cia am & bé mat vat li€u va
mOI trrong Xung quanh.

Ban chat cua qué trinh say I1a chuyén luong nude trong vat liéu
tir pha 16ng sang pha hoi, qua trinh chuyén pha nay chi xay ra khi ap
suat riéng phan cua hoi nudc trén bé mat vat liéu 1é6n hon ap suat

- riéng phan cua hoi nudc trong moi truong khong khi xung quanh.
Do d6, ta phai nghién ctru ca hai mit ciia qua trinh say: tinh luc
hoc va dong luc hoc cua qua trinh say
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(A

Chuong 6

Kh4i Niém

Tinh luc hoc nghién ctru mbi quan hé giira cac théng s6 dau va
cudi ctia vat liéu say va tac nhan say dua theo phuong trinh can |
bang vat liéu va cin bang nhiét lugng, tir d6 ta xac dinh duoc thanh |
phan vt liéu, luong tac nhan say va lugng nhiét can thiét. E

Pong luc hoc nghién ctiru quan hé gitra su bién thién cua do6 am %
vat liéu v6i thoi gian va cac théng so ctia qua trinh, vi du nhu tinh
chat va cau tric cua vat liéu, kich thudc vat liu, cac diéu kién thay =
dong luc hoc cua tac nhan say... tir d6 ta xac dinh duoc ché do say,
toc do say va thoi gian say thich hop.



I1. Tinh lyc hoc veé sé‘iy

1. Khai niém khong khi am

= Khail niém

= Thong so cia khong khi am

0]

D6 am tuyét doi

D6 am twong doi

Ham am

Ham nhiét (nhiét liwong riéng)
Nhiét d6 diém suong

Nhiét do bau w6t

Thé say

Chuong 6

|




I1. Tinh luc hoc vé say 5 Chuong 6

£
am

1. Khai niém khong khi

Do am tuyét d6i cua khong khi 1a luong hoi nude chira trong -
1m3 khong khi am hay lugng hoi nuéc & trong hon hop khong khi
am, ky hiéu 1a py,, kg/m3

Do am twong doi cua khong khi hay con goi 1a d6 bdo hoa hoi
nude 12 ty so gitta lwong hoi nude chira trong 1m3 khong khi véi
~ luong hoi nude trong 1m3 khéng khi do da bdo hoa hoi nude ¢ cung
nhiét d6 va ap suat, ky hiéu: @

I

Ham am cta khong khi 1a luong hoi nude chira trong 1 kg khong
khi kho, ky hiéu: , flke/kg kk kho

.nmnmmmmum...;,..



Chuong 6

I1. Tinh luc hoc vé say

1. Khai niém khong khi am
Nhiét lugng riéng ctua khéng khi am duogc xac dinh bang tong so =

nhiét luong riéng cta khéng khi khé va hoi nudc & trong hon hop, |
ky hiéu H (J/kg kkk) %

La nhiét @ ma hdn hop khong khi 4m dat trang thai b4o hoa hoi |
nudc khi lam lanh dang ham am, Ky hi¢u t,

Nhiét do diém suong 14 gidi han cua qua trinh 1am lanh khong
khi am v&i ham am khéng doi.

(i

Nhiét 36 doc & nhiét ké binh thuong goi & nhiét do bau kho, ky
hiu t



Chuong 6

I1. Tinh luc hoc vé say

1. Khai niém khong khi am
La nhiét 6 ma hdn hop khdng khi am dat trang thai bdo hoa hoi =
nude khi 1am lanh dang ham nhiét, ky hiéu t, =
Nhiét d6 bau udt 1a mot théng soé dic trung kha ning cap nhiét %
cua khong khi d€ lam bay hoi nuéc cho dén khi khong khi bao hoa =
hoi nudec. S
Nhiét do bau udt duoc do bang nhiét ké c6 boc vai udt & bau
thuy ngan.

(i

Hiéu so gitta nhiét d6 khdng khi (nhiét do bau kho) va nhiét do
bau udt, dic trung cho kha nang hit am cia khong khi, ky hiéu €
e=1-1,



I1. Tinh luc hoc vé say

2. Gian db khong khijg
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Chuong 6

II. Tinh lwc hoc vé say

3. Can bang vat liéu va nang lwong
3.1. So @6 nguyén Iy ciia may say bang khong khi

Calorife 2 Phong siy
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I1. Tinh luc hoc vé say ‘? Chuong 6

AL

$55 o
3. Can bang vat liéu va nang lwong

3.2. Can bang vat liéu ,
" G,,G,: lugng vat liéu trude va sau khi ra khoi may say, kg/s

= G,: lugng vat liéu kho tuyét doi di qua may say, kg/s

:d6 am vat liéu trude khi say, % khoi lugng vat liéu udt
=PW 30 am vat liéu sau khi say, % khoi luong vat liéu uét
:d6 am vat liéu trude khi sy, % khoi luong vat liu kho
:d6 am vat liéu sau khi say, % khoi luong vt liéu kho
= W- luong am duogc tach ra khoi vat liéu khi qua may say, kg/s
= L - lwong khong khi kho tuyét d6i di qua may say, kg/s

:ham am cua khong khi truée khi duoc dot ndng, kg/kg kkk

- ham am cuia khong khi trude va sau khi say, kg/kg kkk
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I1. Tinh lyc hoc vé say l? Chuong 6

3. Can bang vat liéu va nang lwong

3.2. Can bang vat liéu , :
Luong vat liéu Kho tuyét doi di qua may say

G, =G, (1—Xa) = G, (L— Xc)

Luong am tach ra khoi vat liéu

— Luong khong khi kho can thiét

Luong khong khi khd cin thiét dé tach 1kg 4m
I

Yo-Yo Yo-Yi
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I1. Tinh lwc hoc vé say " ‘Y - Chuong 6

(A

5% o
3. Can bang vat liéu va nang lwong
3.3. Can bang ning lwong
= Q: nhiét luong tiéu hao chung cho may say, W
= Q.. nhiét luong suai ndng khong khi ¢ caloriphe suoi, W
= Q,: nhiét lugng bo sung trong phong say, W

= H,H;,H,: ham nhiét cia khong khi truéc khi vao caloriphe, sau
khi qua caloriphe va sau khi say, J/kg

to.l;, t,: nhiét do khong khi truéc va sau khi vao caloriphe, sau
khi qua caloriphe va sau khi say xong, °C

" g lq,l,: nhiét lwong riéng cua hoi nudc trong khong khi tuong tng
voi nhiét do ty,t;,t,, J/Kg

= §,,0,- nhiét do ctia vat liéu khi vao ra khoi may say, °C

G ACARARRRARARA L



IL Tinh lyc hoc vé sy . i |
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3. Can bang vat liéu va niing lwong :

3.3. Can bing ning lugng =

= C,, - nhiét dung riéng cua vat liéu say, j/kg do =

- C,\,C - nhiét dung riéng cua cac bd phan van chuyén trong méyg
say, J/KQ;

= C - nhiét dung riéng cua nudc, J/Kg do E

Ee= khoi lwong cua bo phan van chuyén vat liéu séy, kg/s E

i

= t,, t. - nhiét do ban dau va cudi cia bd phan van chuyén, °C;
= Q,, - nhiét lugng mat mat trong qua trinh say;



II. Tinh lwc hoc veé say ; Chuong 6

A

L &
|

N a

3. Can bang vat liéu va niing lwong
3.3. Can bang ning lwong

Tong nhiét lwong vao may say
Nhiét lvong khong khi mang vao: LH,
Nhiét luvong do vat liéu mang vao: G,C,,06, + W6,C
Nhiét lvong do bo phan van chuyén mang vao: G,.C,t;
Nhiét luong do caloriphe chinh cung cap: Q.
Nhiét lugng do caloriphe bb sung cung cap: Qp

LH, + G,C,10, + WO,C +G,.C, tg +Qs +Qy,

| ACCACARASALRRCCCCCARLALAEER bt 1
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Chuong 6

3.3. Can bang ning lwong
Tong nhiét lugng ra may say

Nhiét luvong do khong khi mang ra :LH,
Nhiét luong do vat liéu say mang ra:G,C,,6,
Nhiét luong do bo phan van chuyén mang ra: G,.C,t.
Nhiét lugng mat mat:Q,,
LH2+ GZCVIOZ s Gchvctc ks Qm

CBNL: Nang luvong vao = Nang lugng ra

Suy ra. Qs+Qb = I—(HZ'HO)'I'GZCVI(OZ = e1)'I'(-;vccvc(tc'td)'l'Qm'\NelC

Q:Qs +Qb = L(HZ _HO) t Qvl +ch ks Qm = Welc
Q, = G,C,; (8, - 8,) - nhiét luong dun néng vt liéu say
Q.. = G,.C,. (t.-t,) - nhiét lugng dun néng bo phan vat chuyén.

L RRRARRMAARRAALALL ||



Chuong 6

II. Tinh luc hoc vé siy

3.3. Can bang ning lwong
Nhiét lugng tiéu hao riéng dé tach 1kg am cho toan may say:

Hodc: g =d, +g, = I(H, -H,) + g, +q,c +q,, +6,C
Thay | ttr CBVC ta co:




I1. Tinh luc hgc vé say W Chuong 6

3.3. Can bang ning lwong

Nhiét lvong tiéu hao riéng cho calorife:

Dat: =0, + 6,C - 27
= Suy ra: q.=I(H,—Hy) -4

~ Vay A chinh 13 nhiét luong bd sung chung trir cho nhiét luong tdn
that chung do do6 nguoi ta goi A la nhiét lwong bo sung thue té

iR



I1. Tinh lwc hoc vé say " ‘Y - Chuong 6

(A

TS I

3. Can bang vat liéu va nang lwong
3.4. Say |y thuyét va say thwe té

Trong say ly thuyét coi cac dai luong nhiét bo sung va nhiét ton
that déu bang khong hoac nhiét lwong bo sung chung da bu nhiét
luong ton that chung = Say ly thuyét: A=0

Trong say thuc té, lugng nhiét bo sung chung khac véi nhiét
luong ton that chung = Say thuc té: A=0

Miit khéc ta c6: g = I(H;, —Hg) = I(H, —H,) - 4

Suy ra: A=1(H,-H,)

Hay [ —H1=$

G ACARARRRARARA L
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I1. Tinh lwe hoc vé say - Chuong 6

! P

3.4. Say |y thuyét va say thue té _:::
Vay: E
= Say ly thuyét: A=0 = H,=H, E
= Say ly thuyet: A=0 = H,=H,
« A>0 < H,> H,: Nhiét lugng bo sung 16n hon nhiét lugng ton
that chung = t*,>t,
* A<O < H, < Hy: Nhiét luong bo sung khong da bl nhiét luong
ton tht chung = t’,<t, =

i



Chuong 6

I1. Tinh luc hoc vé say

3. Can bang vat liéu va niing lwong
3.5. Biéu dién qué trinh say trén do thi

» SAyly thuyét: A

1
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I1. Tinh lwe hoc vé say - Chuong 6

3. Can bang vat liéu va niing lwong
3.5. Biéu dién qué trinh say trén do thi

\




I1. Tinh lwe hoc vé say o
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Chuong 6

T

4. C4c phuong thirc say
4.1. Say co bo sung nhiét trong phong say
A

Uu diém: giam duogc nhiét do cua tac
nhan sy truéc khi vao phong say,
thich hop say nhitng vat liéu khong
chiu duoc nhiét do cao




3 - Chuong 6

I1. Tinh lyc hoc veé sé‘iy

4. CAc phuong thirc say
4.2. Say c6 dot nong khong khi giira cac phong say
A

/

Uu diém: dam bao cho qué trinh say T
khong giam nhanh nhiét 40 trong —

- phong siy, dam bao cho ché do say
diéu hoa hon, thich hop say nhitng vat /

liéu khdng chiu duge nhiét do cao, bien |
thién nhiét do trong phong say 16n. /

(i




Chuong 6

4. C4c phuong thirc say

= \ , A
4.3. Say c0 tuan hoan khi thai | =
o
— /l/ i s
\ A =

~ Uu diém: nhiét d6 cta tdc nhan say
thap hon nhiéu so voi khong tuan
~— hoan, d6 am trung binh cua tac nhan | F—————

16n hon so v&i khong tuan hoan, thich
hop say nhitng vat liéu dé bi bién dang P

V4 \ 4 . /
trong qua trinh say & nhiét do cao, /
ham am thap (nhu do gom, sanh,

(il
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Chuong 6

II. Tinh lwc hoc vé say

4.3. Say c6 tuan hoan khi thai

Néu cd 1 kg khong khi khé ban dau dugc hit vao tron 1an voi n kg
khong khi kho tuan hoan thi nhiét luong riéng H,, cua hop duoc
tinh theo cong thure: o _Ho+nH,

M =

1+n

i = ?o + HVZ
Ham am ctia hon tinh theo cong thirc: KV 141

Luong hon hop khong khi di vao may say:

-~ Hay:

Trong d6 L 1a luong khong khi kho ban dau: s IRy
2—10

Luong nhiét ti€u tén & calorife:



I1. Tinh lwc hoc vé say = Chuong 6

$55% .

4. C4c phuong thirc say
4.4. Say bang khoi 10

= Say bang khoi 10 thuong duoc st dung khi vat liéu say cho phép
say O nhiét d6 cao va khong yéu cau phai gitt vé sinh.
= Khoi 10 str dung 1am tac nhan say thuong chira mot lugng tro va
bui nhat dinh nén phai duoc lam sach trude khi vao phong say.
= Nhiét do cua khdi 10 thuong rat cao, vugt qua nhiét do cho phép
~ clia vat liéu say nén phai tron 1an khoi 10 véi khong khi lanh dé diéu
— chinh nhiét @6 khoi lo.
= Say bang khdi 10 c6 uvu diém tiét kiém nhién liéu, giam chi phi
thiét bi do khéng ding thiét bi dun néng gian tiép & calorife nhu khi
say bang khong khi nong.

il

;nn“muu“m“mllm.;;.



I11. Pong luc hoc vé say E | Chuong 6

(A

$55 o

1. Trang thai lién két am trong vat liéu

Theo Ghingbua, lién két am véi vat liéu c6 thé chia thanh bon loai:

= Lién két hap phu don phan tir: luc lién két nay rat 16n, luong am
nhé nhung rat kho tach

= Lién két hap phu da phan tr (con goi 1a hap phu hoa Iy): luc lién
két cua phan am nay ciing kha 16n, khi say thuong chi tdch mot
phan ctia phan am nay

= Lién két mao quan: luc lién két ctia phan am nay khéng 16n lam
khi say c0 thé tach duoc hét

= Lién ket két dinh: phan am nay la do nudc bam trén bé mit vat
liéu hodc trong c&c mao quan 16n, am nady dugc tao thanh khi ta
nhing uét vat liéu, luc lién két khdng dang ké nén dé tach

;nn“muu“m“mllm.;;.



I11. Pong luc hoc vé say E | Chuong 6

(A

$55 o

1. Trang thai lién két am trong vat liéu

Theo A.Rebinder c6 3 dang lién két giita am véi vat lidu:

= Lién két hoa hoc: cO niang luong lién két 16n nén nhiét cua qua
trinh sat khong da dé tach loai am nay.

= Lién két hoa ly: gom lién két hap phu va lién két tham thau (lién
két am truong). Am lién két hoa 1y c6 thé tach dugc bang nhiét
clia QU4 trinh say, trong d6 am lién két tham thau it tiéu ton ning
lwong hon am lién két hap phu

= Lién két co ly: am duoc gii trén bé mat vat liéu va trong cac mao
quan bang lién két két dinh véi niang luong lién két rat bé. Ning
luong cua qua trinh say co thé tach hoan toan phan am nay

;nn“muu“m“mllm.;;.



I11. Pong lwc hoc vé say - ‘ Chuong 6

1. Trang thai lién két am trong vat liéu

Ngoai ra nguoi ta con phan ra am trong vat liéu gom hai loai:

= Am ty do: am c6 toc do bay hoi bang toc do bay hoi nudc tir bé
mit tu do. Do d6 trong vat liéu néu c6 am tu do thi &p suét riéng
phan cta hoi nudc trén bé mat vat liéu bang ap suat hoi bdo hoa
trén bé mit tu do

Am lién két thi nguoc lai ¢ &p suat riéng phan ctia hoi nuéc trén
bé mat vat liéu nho hon &p suat hoi bdo hoa trén bé mit tu do.
Nang lugng lién két loai am nay twong doi 16n nén nhiét cia quéa
trinh say chi tdch dugc mot phan loai am nay

(A
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I11. Pong lwc hoc vé say - ‘ Chuong 6

Co ché tach am trong vat liéu

Qua trinh am bay hoi tir vat liéu thudng cé hai giai doan:

2 Am trén bé, mt vét li¢u bay hoi vao moi truong, giai doan nay
toc do khuéch tan phu thudc vao ap suat P,,, P,, va nhiét do, toc
dd cua moOl truong.

= Khi d6 am trén mat vat liéu nho hon d6 am & trong vat liéu, am
s& di chuyén tir trong ra nho chénh 1éch do6 am (gradien am) ¢
dang 16ng hoac dang hoi khi do am cua vat liéu nhé hon do Am
hut nudc

P,: 4p suat riéng phan cia hoi nudc trong moi truong xung quanh

P,.: @p suat riéng phan cta hoi nudc trén bé mat vat licu

G ACARARRRARARA L
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I11. Pong lwc hoc vé say - ‘ Chuong 6

2. Toc df say

Toc do say dugc xac dinh bang luong kg am (nudc) bay hoi trén
1m? bé mat vat liéu say trong mot don vi thoi gian
L dw

Fdr
Tbc do say ién doi theo thoi gian, giam dan theo mic do giam ham
am trong vat liéu say. Khi say, thuong c6 khoang 90% luong am
trong vat liu boc hoi trong mot ntra thoi gian dau ctia qué trinh, con
~ lai 10% am boc hoi trong mot nira thoi gian cudi.

I
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I11. Pong luc hoc vé say E | Chuong 6

(A

S5 o

CAc yéu to anh huéng dén toc do say

Ban chat cua vat liéu say

Hinh dang vat liéu say: kich thudc, chiéu day 16p vat liéu,...t liéu
sdy voi thé tich ctia n6. Bé mat vat liéu say cang 16n thi qué trinh
say tién hanh cang nhanh.

D6 4m ban dau va ban cubi, do6 4m t&i han cua vat liéu.

Do am cta khong khi, nhiét do va téc do cia khong khi.

T&c nhan say: co thé say bang khong khi hoic bang khéi 10.

Chénh 1éch nhiét do ban dau va ban cudi cua tac nhan say, nhiét do
cudi giam it thi nhiét do trung binh cta tac nhan say cang cao, do dé
toc do say cling tang. Nhung khong nén chon nhiét do cudi qua cao
vi khdng str dung triét dé nhiét.

Cau tao may say, phuong thirc say va ché do say.

;nn“muu“m“mllm.;;.



3 ? Chuong 6

IT1. Pong luc hoc vé siy

3. Puong cong say — dwong cong toc do say
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II1. Dong lyc hoc veé say ? Chuong 6

L~

- -

C4c giai doan say

= Giai doan I: sau khoang thoi gian d6t nong rat ngan (giai doan
d6t nong vat liéu) ham am vat liéu giam khong dang ké thi bat =
dau giai doan say dang téc. O giai doan ndy ham am vat liéu |
giam rat nhanh theo quy luat tuyén tinh cho dén khi vat liéu dat %
d6 am t&i han =

= Giai doan II: khi vat liéu dat 30 am t&i han néu tiép tuc sy thi E
ham am cua vat liéu giam rat cham cho dén khi dat d6 am can
bang, giai doan nay goi la giai doan giam toc

(i






