Bai 5

CAM BIEN CAP NHIEN PIEN.
HOA KE
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3.2. Cam bién cip nhiét dién

3.2.1. Khai ni€m, nguyén tac hoat ddng:
- Khai ni€m: Cdp nhiét dién 12 loai cdm bi€n nhiét dung d€ do nhiét d0,

hoat dOng dua trén céc hi€u Ung: Peltier, Thomson, va Seebek.
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3.2.1. Khai niém va nguyen ly hoat dong (tt)

Hi@u Ung Peltier:

Hai diy dan A va B ché€ tao tUr vat liu cé ban chat hod hoc khic nhau
dugc lién két v&i nhau bang mo6i han va tai d6 c6 cung nhi€t d0 T thi
s€ tao nén mot hi€u dién thé ti€p xiic E,,(T). U nay phu thulc vao

ban chéat vat dan va nhiét d0
A A

§.m N. §

E(T)=V,-V, n

Hiéu Ung Thomson:
Trong mOt vat dan dOng nhat A. N€u & hai di€m M va N c¢6 nhiét d0 khéc
nhau thi s€ xuat hién mot sUc dién dOng. SUc dién dOng nay phu

thubc vao ban chat vat dan va nhiét d0 tai hai diém
TM

E.(T,,T,)= o0,dT 5""" N " §

Ty

o,— Hé s6 Thomson
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3.2.1. Khai niém va nguyen ly hoat dong (tt)

Hi€u Ung Seebek:

MOt mach kin tao thanh tU hai vat dan A, B va hai dau chuyén ti€p cUa
chiing ¢6 nhiét dd khic nhau T va T, sé€ tao thanh m&t cap nhiét dién va
gay nén mOt sUc dién dOng E,, do két qud tic dOng dOng thGi cla hai
hi€u Ung Peltier va Thomson.

SUc dién dOng d6 goi 1a sUc dién dbng Seebeck hay sUc dién dOng nhiét.
DO 16n clia SPD nay phu thuQc vao cic chat li€u diay dan va nhiét do
cUa cic dau nOi

L, :EAB(T) _EAB(TO) _EA(TaTo) +EB(T,T0) To

E(T,T, va E/(T,T,) khanhd, c6 thé bd qua: 3
EAB(T’TO) = EAB(T) _EAB(TO)

Day 13 phuong trinh co ban cUa cap nhiét dié
(Thone thirOne T.=0°C)
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Nhan xét: SUc dién dOng cUa cap nhiét khong thay d6i khi ndi thém vao
mach mOt day dan th( ba néu nhiét d0 hai dau ndi clia diy th(r ba giOng
nhau.

Vi EAB(TO)+EBC(TO)+ECA(TO):O

nén EABC(T’TO) :EAB(T) _EAB(TO) nén EABC(T’TO) EAB(T) _EAB(TO)
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3.2.2. Cau tao cap nhiét dién

a. Vat liéu: - Kim loai
- HOQp kim

Yéu cau doi véi vat liéu ché tao:
- C6 sUc dién dOng nhiét dién du 10n;
- C6 dU d0 bén co hoc va hod hoc trong dadi nhiét d6 1am viéc;
- Dé kéo s0i;
 Gié thanh phit hop.

1.Telua; 2. Crom; 3. Sat; 4. Dﬁng;
5. Graphit; 6. HOp kim Platin-Rodi;
7. Platin; 8. Nhom; 9. Niken;

10. Constan; 11. Cdban.

Hinh 3.1. SUc dién dOng cla mbt sO vat liéu ché tao dién cuc so vOi dién cuc
Platin
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Mot sO cap nhiét dién thuong gap:

3.2.2. Cau tao ciip nhiét dién (tt)

Cap nhiét dién Ky | Nhiétdo E, mV DO chinh xic
hiéu | lam viéc °C
POng/Constan T -270 +370 | -6,258 + 19,027 | (-100°C +-40°C): £2%
®=1,63 mm (-40°C +100°C): £0,8%
(100°C 350°C): £0,75%
Sat/Constan J -210 +800 | -8,096 =+ 45,498 | (0°C +400°C): £3°C
® =3,25 mm (400°C +800°C): +£0,75%
Crom/Nhom K =270 <1250 | -5,354 + 50,633 | (0°C +400°C): £3°C
® =325 mm (400°C +1250°C): £0,75%
Crom/Constan E -270 +870 | -9,835 + 66,473 | (0°C +400°C): £3°C
®=3,25 mm (400°C +1250°C): £0,75%
Platin-Rodi(10%)/Platin S -50 +1500 | -0,236 + 15,576 | (0°C +600°C): £2,5%
®=0,51 mm (600°C +1500°C): £0,4%
Platin-Rodi(13%)/Platin R -50 1700 | -0,226 + 17,445 | (0°C +538°C): £1,4%
®=0,51 mm (538°C +1500°C): £0,25%
Platin-R6di(30%)/ Platin-Rodi (6%)).| B 0+1700 0+12,42 (870°C +1700°C): £0,5%
®=0,51 mm
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