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Abstract: Thermoelectric material is a kind of material which can convert thermal energy into electric en-
ergy directly. In this paper, thermoelectric generation system which was made of Bi,Te;-based material was
installed in the gas water heater in order to explore the utilization of thermoelectric technology on the waste
heat recovery of gas water heater. The system installed location was determined using the infrared thermal
image instrument. The relation between the output power and water flow and the relation between the out-
put power and gas pressure were discussed. The experimental results show that the output power decreases
with the increasing of the rate of water and increases with the increasing of gas pressure. Moreover, the se-
ries connection of thermoelectric modules precedes to the parallel connection.

Keywords: thermoelectric material; Thermoelectric technology; Waste heat recovery; Gas-fired water
heater
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Figure 1. Principle of thermoelectric power generation
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Figure2.Schematic diagram of experimental system
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Figure 3.Layout of thermocouples at Gas Water Heater surface
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Figure 5.Variation of P, with the water flow

5KRESHHIIE P, HXFR

978-1-935068-41-9 © 2010 SciRes.

1788

The 7th National Conference on Functional Materials and Applications

JESN I 8 7111 s e A = A A S WA WA R [
X DR B RE 0 . ] 6 SRR T i D Z A
IR A=ESR

MK 6 FTLUE H, 3 Pk N, BAERAETD
HIBEOR, 25 R ARG DR AW R . KR
o4 4.1 Limin 1, ZEANNAAAE R 19 25 K )
#0325 W. BAUE KR, W2E R B RS TAEERE
PR A BB s TR AL, KT SRR
Uiy [F) PRI 22 o MR/ P i L AN D71l — 7 T2
WRSEIALERIG, BRSO, 7 AR R =l B
s o3 7 R RO AR AR, AR 2
L) P B T R 35 e (RS i R e/ M= £
{5 RIS TRk, A S B Z A 78 53, A1
AR AU T Ry o HEACHRLEE 4 = Dl fn i
IR T 41

FERHES R RS CE P WA WIF
P, =0.2074-0.0684P, +0.0732P,” —0.0136P,’

(V =4.10L/min )
P,, =0.0763+0.1154P, —0.0103P,” —7.234E - 4P
(V =5.40L/min )
P, =0.1005+0.0595P, +0.0153P,” —0.0046P,®

(V =6.00L/min )

MEHERT LA 1, BEAE K s, 2k
RO E TR, X5 42 He A — 2.
44 HEBHEARNNERELZBRRHHIIEYN
A1)

TECRFFIR S I DL, BT K,
43 SN 5 D A RN B2 A AE AR R K T A
D, WS 72 A B IRIBON T4 Hh D 2 i) s
MAASE R ILE 7. AWEITP AT CAGIIE, AT R IR 0 4

0.34 -
0.32 o V=4.1L/min
0.30 1 — A
%0'28' = V=5.40/min
g 0.26 L& it 2
(a9
M 0.24 4
R
22
5 ° = V=6.0L/min
£ 0.20 A i 2k
0.18 -
0.16 -
T T T T T
05 1.0 1.5 2.0 25 3.0 35
4K 1P MPa

Figure 6. Viriation of P, at different gas pressure
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