Chuong 3: VAT LIEU CACH NHIET
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3.2 Vatliéu cach nhiét vo co
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Gioi thi¢u

> C4ch nhiét d€ 1am giam
TON THAT nhiét ra moi
trudng xung quanh

e Up to 25% heat loss
ar . through the roof

=> (i€t kiém NL, ddm bdo
diéu kién cong nghé, ATLD.

» Vit li€u cach nhiét:

A<0,25  W/m.do
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3.1 Vatliéu chiu lira — cach nhiét

> La nhirng loai vat liéu chiu lira (Samot, Dinat, vv..) dwoc ting
cwong d¢ xop (nhiéu 16 réng bén trong hon)

===> Muc dich: ting kha ning cich nhiét (giam hé s6 din nhiét 1)
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> Phan loai:

, PP dung phu gia chay
- Theo pp san xuat:

PP tao thanh nhiéu bot khi nho

Loai cach nhiét trung binh: 900-1200°C

Loai cach nhiét cao: > 1200°C

- Theo t° lam viéc: {



> Phuong phap san xuat VL chlu lu’a cach nhlet

a) PP dung phu gia chay:

Qua trinh san xuét giong nhu sx VLCL, chi khac & chd ¢6 cho
thém vao PHU GIA CHAY (than gb, mun cua, vv...)

==> Khi nung chit phu gia chay sé& bi chay = tao thanh cac 16
x0p bén trong vat li¢u

bac tinh Samot nhe Cao lanh nhe Dinat nhe
t° sir dung (°C) | 1150-1400 1400 1550
(g/cm’)
Cuong do nén 3 35 3,5
(N/mm?) ’
Hesodannhict) 05507 | 07-092 | 0,63-0,79
A (W/m.do)




b) PP tao bot khi:

> Dung cac chat tao bot (nhu xa phong) hoic dung phan tmg hoa hoc toa
khi d¢ tao bot wp P§ xp thwong 16n hon pp dung phu gia chay

- Khéi luong riéng giam: 0,3 — 0,8 g/cm?
—>
- P6 dan nhiét giam: A =0,2 — 0,4 W/m.do

> Ung dung ctia VL chiu lira — cach nhiét

- Bé tang cuong cach nhiét, sr dung khi nhiét do lam viéc va tai trong lam
viec khong 16n lam.



3.2 Vat li€u cach nhiét VO CO
a) Amiang:

- La cac khoang c6 kha nang tach ra thanh cac soi mém, mong, dan hoi
- Thanh phﬁn hoa hoc: chua Si10,, MgO, Fe,0;, H,0O, vv...

- Hé s6 dan nhiét: A =0,084 + 0,00016* t (W/m.do)

- Nhiét do gidi han str dung: 200°C — 600°C

- San pham tr amiang;:

Céc tong Giay Vai Day
Amiang Amiang Amiang Amiang
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b) Bong thuy tinh:

> La VL cach nhiét bao gom cac soi thay tinh sap xép vo trat tu

> Nguyén liéu dé sx bong thuy tinh ciing nhu nguyén liéu sx thily
tinh (cat thach anh, da voi, x6da, d6lomit, sunphat, vv...)

> Hé s6 dan nhiét: A =0,0394 + 0,000348 *t  (W/m.do)
» Nhiét do gi61 han st dung: 450°C — 1100°C

> Ung dung: cach nhiét cac ong din, két cau twong ngin
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VD: boc cach nhiét dwong ong

—p.10—



"% Nguoisoan: TS: Ha anh T u g‘ix ' 2/20 ] 0.
PHBK p HCM bl TR s=ec tm

3.3 Vatliéu céch nhiét HUU CO

a) TAm céi:

> Dan va ép than ciy coi thanh cac tam coi: \
> Khoi lugng riéng: 175 — 250 kg/m3
> Hé s6 dan nhiét: A = 0,046 — 0,092 W/m.do

> Pac diém: - Dé b1 muc nat khi am udét

- Dé chay, dé hu hong

b) Tam cach nhiét tir diim bao, soi gd, vo bio:
> Khoi lugng riéng: 150 — 1100 kg/m3
> Heé sO dan nhiét: A = 0,046 — 0,092 W/m.do

) TaAm cach nhiét tir than bun:

> Khoi lugng riéng: 150 — 250 kg/m3

> H¢ s6 din nhigt:  1.=0,058— 0,060 W/mdo _/
—p.11—




3.4 TINH TOAN CACH NHIET

a) Tinh toan cach nhiét cho VACH PHANG
Xét 1 vach phang:

- Pong chat va dang hudng

- Day §, chiéu rong rat 16n so vdi chiéu day
- C6 hé s6 dan nhiét A

- Nhiét 46 2 bé mit t, va t, khong doi

m=) Can tim:

- Phan b6 nhiét d6 trong vach ?

- Q truyén qua vach ?

—p.12—
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Pay 1a bai toan dan nhiét 6n dmh 1 chleu

-----

(W) ) q= S/ (W/m?)

f
/ /
Dong nhiét Mat d dong nhiét 3
o Cin ga o
( R, =— duogc goi la nhiét trodan  PL Ohm ‘
A nhi¢t cua vach phang)

> Khi A bién thién theo nhiét d: A=A (1 +bt)

A
= q=—2(t,—t,) (W/m? véi: ztb:,zo(nbtl;ﬂ

O /
(HSDN trung binh khodng nhiét do tir t, d€n t,.)
—p.13—
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Dan nhi¢t qua vach phang 3 16p
'
‘ t —t,
q —
1?11-+-}212'+_}223

t, —t,

q:

5,0, , 0
A A A

|

34/7y /7 Sa/7.3

—p.14—
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VD Vach 10 3 16p: gach chiu Iita day 6, = 230 mm, A, = 1 ,10 W/m.°C;
amidng 0, = 50 mm, A, = 0,10 W/m°C; gach xay dung 0; = 240 mm, A; = 0,58
W/meC. Nhiét d6 bé mit trong cing t, = 500 °C va ngoai ciing t, = 50 °C.

Xac dinh ¢ dan qua vach, nhiét do 16p ti€p xuc t,.

< Nhiét tr§ din nhiét qua cac 16p:
0, 0,05

81 023 2 ’ 2
=L =—2==021m"-°C/W R, = = =0,50m~-°C/W

R, A, 110 m / 2 ™, 0.10 ,00m /

0 24
R, =— -2 = 0,41m>.°C/W

Ay 0,58

Q _ At 500 — 50 )
. _X = = 401,78 W /m
MDDN: 1%~ 0,21 + 0,50 + 0,41 /

Z R.
< Nhiét do 16p ti€p xc:

ty =t; —q(R, +R,) —500-401,78(0,21+0.5) = 214,7°C

—p.15—



Viach 10 2 16p: gach chiu lva &, = 200 mm, A, = 1,8 W/mK; gach cach |
nhiét A, = 0,054(1 + 0,0024.t) W/mK. Nhiét d6 t, = 800 °C, q < 1100 W/m?,
nhiét o bé mit ngoai cang t, = 50 °C.

Bé day 16p cdch nhiét?

< Nhiét do mit tiép xic

5
t, =t —qk—l —800—110022

1 >

=677,8°C

< Hé s6 dan nhiét trung binh ctia 16p gach cdch nhiét

t .+t
Ao = K2,0(1+b w2 5 ng _ 0,054(1 +0,0024

=0,101 W/mK

677 .8 + 50)

< Bé day t6i thiéu 16p cdch nhiét

A 0,101
5, =220 (1, ~t,,) =2
Pogq 1100

—p.16—

(6,778 —50) = 0,0576 m



Biét: r, 1y, A, t; vart,

- Xac dinh Q truyén qua véach ?
- Phan b6 nhiét do trong vach ?

Nhiét luong dan qua 1m dai 6ng q,

) = — —
L1 4 (Wim) hay) 4 =% ‘E SO
2wt \ 4y 14 nhiét tré dAn
PL Ohm nhiét cia Im

vach tru
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VD: Tmh dan nhiét qua Vach tru nhleu 10’p

So d6 3 nhiét trd mac noi tiép

t, I £ / t, & ts \til

. ] 1 1
? t Ry = In - R = In it Ry = In 4
r:\g t, 27A,  d, 274, d, 27h,  d,
P 7))
h y == Nhiét lwrong din qua Im dai ong la:
. L -1 -1,
= B (W/m)
Ry + R0y + Ry 1 In d, 4 1 In d, 1 In d,

_|_
274, d, 27A, d, 27k, d,
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22010
Vi du 3.3:

Mot 6ng dian hoi bing thép dudng kinh 150/159 mm, A, = 52
W/m.°C, dugc boc 3 16p cach nhiét: o, = 5 mm, A, = 0,11 W/m.°C; o, = 80
mm, A ;= 0,1 W/m.°C va §,=5mm, A, = 0,14 W/m.°C. Biét t, = 170 °C va t,

=30 °C. Tinh ton that nhiét trén 1 m chiéu dai cda dng.
Gidi
d, = 0,150 m d, =0,159 m d; =0,169 m
d, = 0,329 m d, =0339m
< Nhiét trG din nhiét 16p thit 1(vach thép):

1 d 1 0,159 R
R, =——In—% = In =1,78x107* (m°C/w)
27A,  d, 27 x52 0,150

¢ L6p thit 2 (16p cach nhiét 1):

1 d 1 1
R, = A . 0.169

= n =8.83x10>  (m°C/w)
27A, d, 27 x0,11 0,159
—p.19—
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s Ld&p tht 3 (I6p cach nhiét 2):

1 d, 1 0,329 ,
R, = In - In =1,06 (m°C/w)
274, dy  27x0,10 0,169

¢ L&p thd 4 (I6p cach nhiét 3):
L ds 0,339

R, = In - In——""—=3,40x10> m°C/W
27, d, 2nx0,14 0,329

< Nhiét lugng truyén &ng v6i 1 m chi€u dai dng (MPDN):

i = h =l 170 — 30
[ ZRl 1,78 x10™% +8.83x1072 +1,06 + 3,40 x 102
= 118,40 W/m

— Nhiét tré vach kim loai rat nhé so véi nhiét tré cac 16p bao 6n nén cé thé boé qua.

—p.20—
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