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VAT LIEU NHIET LANH

> GV: HA ANH TUNG — B6 mon “Cong ngh¢ nhi¢t lanh™
> So tiét hoc: 42 tiét kéo dai trong 16 tuan

- Tuan 1 © 7 : chuong dau tién

- Tudn 9 : KIEM TRA TRAC NGHIEM 0
gitra hoc Ky == 30%

-Tuan 10 = 16: chuong cudi

-(Tuan 13): BAO CAO NHOM => 20%
-Tuan 18  : THI CUOI HOC KY = 50%
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Muc dlch mon hoc

Nang cao hiéu qua
su dung, tang tuoi
tho Thiét bi

> Trinh bay nhiing kién thurc co
ban vé cac loai vat li€éu thuong st | ==)
dung trong l1anh vwe Nhiét lanh

> 1a | trong nhitng mén co s& gitip nghién ciru va thiét ké cac loai
may nhiét no1 rieng va cac hé thong nhiét dong no1 chung

VD: - Céc loai dong co nhiét: PC d6t trong, DC phan luc
- HTDHKK, Tu lanh
- Céc thiét bi say, 10 hoi
- Bom, may nén

- Cac hé thong str dung ning luong mit troi, vv....
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Chuong 1:

G161 thiéu mot sb hé théng nhiét lanh thuong gap

vV VYV

Chuong 2:

Chuong 3:
Chuong 4:

Vat liéu chiu lua
Vat liéu cach nhiét o)

Vat li¢u kim loai sir dung ¢ nhiét do cao

Chuong 5:

Chuong 6:
Chuong 7:

Chuong 8:

Vit liéu ché tao may va thiét bi
Vat li€u cach nhiét lanh
Vit liéu hat am

Dau boi tron
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Chuong 9:

Vat li€u compozit
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Chuong 1:

Gi6i thiéu mot s6 hé thong nhiét
lanh thuong gap

1 A, K Lo en > A A . A
1.1 Mot so khai niem co’ ban veé truyen nhi¢t

1.2 Hé thong nhiét

\1.3 H¢ thong lanh
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1.1 Mot s0 khai niém co ban Vé truyén nhiét

a/ Dan nhiét

) ¢

- Xay ra do chénh léch nhiét do gitra
cac vung trong vat rian hoic gitra 2 —>
vat ran tiép xtic nhau.

b/ Dbi luu

Air Air

- Xay ra do chénh léch nhiét do giita bé - s
- A g J &0 Ao b A < |::> / / \ \ . it

mat vat ran voi moi treong chat léng \ 7 o —~(hotegg) ==
dl Ve \ _~(hotegg)x '/ _ —

xung quanh no.

¢/ Buc xa @ of;}'{'-“}-
T
- Xay ra do chénh léch nhiét do =) hu% R% \V )/
gilta 2 vat dat cach xa nhau i.} ) B 5
Ea Qé;r




A. Dan nhiét

DN: 14 qué trinh truyén nhiét khi c6 2 diéu kién:

- Tt vung c6 T° cao dén vung c6 T° thap

- va gilra cac phan cua 1 vat hay giira cac vat ti€p xtc nhau.

(Pay la gt truyén nhiét dién hinh trong vt rdn: ban chat do suw truyén dong néing
hay va cham giita cac phan tu, nguyén tui)

Contact |
surface I
| The Emnpseiaiie (T M 14
| . ¢ wlakd b= b oy e dialona
I [ e B ererdy 0fiH moleculed
Hot Cold |
[ |
body body I =
| . ® .
|
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|
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» Dong nhiét truyén qua vat (trong 1s) theo phuong x dugc tinh theo PL Fourier:

oT Q oT
- AFZ W) | e Q= =A— (Wm?

- Q, 1a dong nhigt truyén theo phuong x trong thoi gian 1s (W)
. - q, 12 mdt dp dong nhigt truyén theo phuong x trong thoi gian 1s (W/m?)
MOL: . _ T 13 nhict do tuyét ddi cua vat (K)
- F 1a dién tich tiét dién vudng goc vdi phuong x (m?)
_ -| A 1a h¢ 56 dan nhigt cia vat (W/m.K)
— p8—




Vi du: Tinh toan din nhiét qua vach phing

At - Véch phing co:

: + Dién tich F (m?)

+ Bé day & (m)

+ Hé s6 dan nhiét A (W/m.K)

+ Nhiét d6 2 bé mit vach T, va T,

1 DL — _ 2 AT W
. 5 > Fourier O= F? W

| AT
| hay |g=——| (Wm)

. T | o/ A

1 2 |
«[ 1+ | PLOIm &
5 | . 9
R, = Z (R, duoc goi la nhiét tro ddn nhiét cua vach phang)
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Ung dung phwong phap nhiét tré

té
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H¢é s0 dan nhiét A ciia vt liéu

NONMETALLIC
CRYSTALS

e

A phu thudc vao nhiét do

W/m-°C

A=A (1+bt)

100

Trong thuc té c6
thé xem A 13 hang
s6 tng v6i nhiét
do trung binh cua
vat t,

10
LIQUIDS —

== | LUty cuavattra
bang suy ra A

0.1

0.01
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Vat liéu cach nhiét (c6 A nhd)  Lop nudce da co tac dung cach
nhi¢t chong hoi lanh xam nhap
—p.12—
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B. Trao doi nhig¢

DN: [a qua trinh trao ddi nhiét xay ra khi gitta mot bé mat vat ran tiép xuc vo1 moi
trrong chat 16ng (khi) c6 nhiét do khac nhau = ¢6 su chuyén dong cua chat long

Vi dl,l . Warm

N Wlllll'm
N f//, 3
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Trao doi nhiét d6i luu khi khong khi tiép xtic dan néng, dan lanh

heating unit

{a)

Convaction
currant

Hot water baseboard

Cooling
cail

(1

—p.15—




- w_r i
o ? 3 % 5372@%
 mpEeae b
Wl A |

Pé tinh trao doi nhiét doi luu = thwong dung cong thirc Newton:

Q} . 0=aF(T,~T,) | W)
f

- F F ha —£ /m2

T y q e (W/m?)

trong do: (" -| o 12 hé s6 téa nhiét doi luu (W/m2K)| <= THUC NGHIEM

- F 1a dién tich bé mat trao d6i nhiét (m?)

- T, 1a nhiét do trung binh cua bé mit ( K hoic °C)

_ - T;la nhi€t d6 trung binh cua chat long ( K hoic °C)

Tuwong tu qud trinh dan nhiét dit T T;

la nhiét tro doi lvu == SO PO: R

—p.16— l T




C. Trao d0i nhiét Bl’rc XA

PN: 12 qua trinh trao d6i nhiét xay ra giira cac vat c6 nhiét do khac nhau dat cach
xa nhau = Nang luong birc xa truyén trong khong gian dudi dang song dién tu

Fire
; 900°C
5oC €Y

—p.17—




Temperature
rises
rapidly

Lampblack-coated
block

Tinh chat ciia ning lwong birc xa

- Moi vat luon phat ra nang luong birc
xa va nhan nang luong birc xa tr cac
vat khac dén

- Nang lugng buc xa phat ra tur vat ti 1€
vo1 nhiét 6 tuyét doi iy thura bac 4

Temperatura
rises - T4
slowly T E T
- Vat den tuyét doi s€ nhan nang luong
Silver-coated burc xa 16n nhat
block

—p. 18—



To warm up in the morning, they turn their dark bellies toward
the sun.

—p.19—
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Pé tinh trao doi nhiét birc xa = cong thirc Stefan-Boltzmann:

Q= ¢12F G(Tl4 — Tz4) (W)

(- @,1ahé s6 chiéu xa (¢, < 1)
- Fla dién tich trao doi nhiét (m?)
trong do: < . )
- o la hang s0 Stefan-Boltzmann (o = 5,6697.10% W/m? K#)
- T,, T, 1a nhiét d¢ tuyét doi tai bé mat hai vat 1 va 2 (K)

Trong truong hop T,-T,<<T,

=  Q=¢,Fo(T,+T,)T?* + T2 )T, -T,)~ p,Fo 4T} (T, - T,)
AT R, = i 1a nhiét tr¢ buc xa

l/a,, a,

X

T Q:abxF(Tl_Tz) hay | g =

—p.20—
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Bai toan truyén nhiét
trong thuc t€ bao gdom:

DAN NHIET + POI LUU + BUC XA

=) lién quan dén VAT LIEU
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1.2 Hé thong nhiét

» la nhiing hé théng lam viéc & nhiét do cao

» Vidu:
- POng co nhiét: BC dot trong, POng co phan luc vv...
- Hé thong dun nude ndng, hé thong say
- Nha may nhiét dién

- Lo hot cong nghigp

—p.22—
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Steam generator

Electric

power

Combustion
gas cleanup

Coal

Ash
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Steam Generator

Condenser
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—
Cooling water

Electrical power plant
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1.3 Hé thong lanh

» la nhiing hé théng lam viéc ¢ nhiét do thép
» Vidu:

- May diéu hoa nhiét do

- Tu lanh

- Hé thong PHKK kiéu trung tim

- Nha may sx nudc d4, kho cap dong, vv...
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May diéu hoa nhiét do

outside air

condenser

blower
humid air

cool dry air

moisture

from air
evaporator
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Tu lanh - Refrigeration Animation

Refrigerant passing through:

Compressor

€ e e
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Winter
Heating

Warm Air Supply

Heat Pumps
are Ideal for mild climates



Static Pressure Sensor
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Vi du vé nha may san xuat nwdc da

Fhong mdv Bé mrve mudi Phong trir d4
Pe—— /
B i 11

Mat h;‘ing H: théng Bé
chn da tach da ¥
— | il |
g ;
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So dd nha may san xuit nweéc da kiéu truyén théng
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