Chuong I : NHUNG KHAI NIEM CO BAN VE
TRUYEN NHIET

Truyén nhiét 1a dang truyén ning luong khi cé su chénh 1éch
nhiét 36 xay ra dong thoi bodi ba dang trao doi nhiét co ban la:

> Dan nhiét Conduction

Convection

> Doi luu

Radiation
> Buc xa




|. Ddan nhiét:

La moét dang truyén nhiét nang tir ving ¢ nhiét d6 cao dén
vung dén vung co nhiét do thap do su truyén dong nang hoac
va cham cua cac phan tir hay nguyén ti.
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Tiét dién F

Dong nhiét truyén qua vat theo phuong X duge tinh theo dinh
luat Fourier:

Trong do: Q, - la dong nhiét qua dién tich F [J/s]
0, - mat dé dong nhiét [W/m?]
F - dién tich bé mat truyén qua [m?]




He¢ so dan nhiét

> La thong so vat Iy cua vat liéu dic trung cho kha ning dan
nhiét cua.

> He¢ s6 dan nhiét cta vat n6i chung phu thudc vao ap suat,
nhiét do va dugc xac dinh bang thuc nghiém.

" ‘gr‘:d‘t ‘ [W/m dé]

> Hau hét c4c vat liéu, hé s6 dan nhiét phu thudc nhiét do
theo quan hé duong thang

Trong d6: A, — 1a hé s6 dan nhiét & nhiét d6 0°C
b - hang s6 xac dinh bang thuc nghiém




H¢é s6 dan nhiét trung binh ciia mét so vat liéu

Vit ligu A[W/mK] Vit ligu A[W/mK]
Bac 419 Thuy tinh 0,74
Pong 390 | Gachkho 0,70
Vang 313 Nhya PVC 0,13
Nhom 209 Bong thuy tinh 0,055
Thep Cacbon 45 Polyurethan 0,035
Yhep CiNi |7 Khong khi 0,026




1. Hé s6 dan nhiét ciia chdt khi.

Hau hét cac chat khi, khi nhiét d6 ctia nd cach xa nhiét do téi
han va &p suat twong doi bé, co thé gan dtng xem nhu khi ly
twong.

Hé sb dan nhiét duoc xac dinh theo biéu thic:

A = i@_.l—.cv.p
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toc do toan phuong trung binh cua phan ti khi
khoang duong tu do cua phan tir khi

nhiét dung riéng dang tich cua chat khi

khoi lugng riéng cia chat khi
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collisions
* Molecular
diffusion

GAS
/K +* Molecular
.

> Hé so6 dan nhiét hau nhu khong phu thudc ap suat, chi trir
trudng hop ap suat qua thap (< 20mmHg) hoic qua cao
(>20000 bar).

» Khi nhiét 6 tang, nhiét dung riéng cua khi tang , do d6 hé
s6 dan nhiét ciing ting. Hé s6 dan nhiét cua chat khi nam
trong giéihan 4 = g oo * 0.6 W/m do.
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H¢ 56 dan nhiét ciia mot sé chat kKhi phu thuée nhiét dé
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2. H¢ 56 dén nhiét ciia chit long giot.

> Heé s dan nhiét cta chat 5 S‘
long giot c6 cONng thirc. o ~IN
Ve

LIQUID
* Molecular

collisions
+ Molecular

diffusion

Trong do:  C, — nhiét dung rieng dang ap cua chat 16ng

p khoi lugng riéng cia chat 1ong

— phan tir luvong

> Khi nhiét 6 ting hé so dan nhiét s& giam
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A(t) clia mot so chat 16ng
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1 - dau vazolin: 2 — benzen: 3 — axeton: 4 — dau thau dau:
5 —ruou etilic; 6 — ruwou metilic; 7 — glixerin; 8 — nuéc



3. H¢ 56 déan nhiét ciia vit rin
a. Kim logi va hop kim

> Su truyén nhiét ning trong
kim loai chu yéu la do céc
dién tu tu do.

> Doi voi kim loai khi nhiét
do tang he s6 dan nhiét glam.
> Trong kim loai, khi c6 lan =
tap chat thi hé so dan nhiét
giam di rat nhanh.

» Hé s6 dan nhiét cua hop
Kim tang khi nhiét do tang.

(\ (14 )\\\ Conductor

N N e e o
“_~ Heat

* Lattice vibrations
* Flow of free
electrons
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H¢é 56 dan nhiét ciia mot sé Kim loai nguyén chat phu thudc
nhiét do

50 100 150 200 150 300 °C



() ciia mot sé hop kim
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1 — dong thau 18

2 — d6ng thau 30

3 — d6ng thau

4 —hop kim NICr

5 — d6ng thanh

6 — dong thanh maganin
7 — dong thanh 1am dan

8 — hop kim thiéc — kém
9 — dong phétphi

10 — hop kim trang

11 — cOngxtangtan

12 — thép momen

13 — maganin

14 — thép niken



b. Vit rin cach dién

> Doi véi cac chat cach
dién thong thuong hé s6 dan
nhiét tang khi nhiét d0 tang.
> Hé s6 dan nhiét phu
thudc vao két cau, do xop
va d6 am cua vat liéu, khi
khoi lugng riéng ting hé so
dan nhiét ctng ting.

> Vat liéu ¢6 hé s6 dan
nhiét bé hon 0,25 W/m do
duoc dung dé 1am vat liéu
cach nhiét
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1 — khong khi

2 — da khoang

3 —bong xi

4 —nliuven

5 — xovenlit

6 — gach diatomit
[/ — gach do

8 — gach bé tong xi
9 — gach samot



11. Trao doi nhiét doi luu

Khi chat 16ng chay qua bé mit vat ran c6 sy chénh 1éch nhiét do
gitta b&€ mat t,, va moi truong chat long t;, gitta bé mat chat 1éng
s€ €0 qua trinh trao doi nhiét goi la qué trinh trao doi nhiét doi

luru.
Q T [Q:O[Ft(w_tf’}
3 l f Q — dong nhiét [W]

L =1 F o — hé sb toa nhiét déi luu [W/m2do]
// — F — dién tich bé mit trao doi nhiét [m?]
t,, — nhiét do bé mit vat ran
T t; — nhiét d6 trung binh cua chat 16ng

W




Trao d6i nhiét d6i luu ¢6 2 dang:

Doi luu cudng birc Doi luu ty nhién

Forcefl Natural
convection convection




111. Trao déi nhiét birc xa

La qua trinh trao d6i nhiét gitra c4c vat cO nhiét d6 khac nhau
dat cach xa nhau. Nang luong birc xa truyén trong khong gian
dudi dang song dién tir.

Radiation
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Tinh chdt ciia trao déi nhiét birc xa

» Moi vat luon phat ra nang
lugng birc xa va nhan nang
luong burc xa tir vat khac dén.
» Nang luong birc xa phat ra tir
vat ty 1& voi nhiét do tuyén do6i
Ity thura bac 4. , A
» Vat den tuyét doi s€ nhan
Temperature

nang lugng burc xa 16n nhat. rises
rapidly

Lampblack-coated
block

Temperature

rises
slowly

(1

Silver-coated
block




Cong thirc Stefan-Boltzmann:
— 4 _ 4
Qe FTal T

Trong d6: @;, — hé s6 chiéu xa
F — dién tich trao d6i nhiét
o — hang s6 Stefan-Boltzmann (¢ = 5,6697.10-8 W/m2K#4)
T,, T, la nhiét d6 tuyét doi tai bé mat vat 1 va 2

Khi chénh 1éch nhiét do gitra T, va T, twong doi nhé so véi tri s6 T,.

& - 2= o (Tsz)J
F

Trong d6 : ay, 1a hé so trao doi nhiét buc xa E = 7|




|V. Trao doi nhiét phéi hop dong thoi ca doi lwu va
birc xa (con goi |la trao doi nhiét phirc tap)
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d6i nhiét phirc tap. //
T:—nhiét do cua san pham chay, K
T, — nhiét d6 bé mat hap thy, K Buc xa /
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V. Truyén nhiét khi bién déi pha

Pic diém cia nhitng qua trinh loa1 nay la c6 lugng nhiét trao
d6i twong d6i 16n, do tuong tng véi an nhiét hoa hoi. Mit
khac trong khi chuyén pha thi nhiét d6 lai khong thay doi, vi
vay coO tinh o6n dinh cao.
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