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Abstract Research into exhaust heat recovery has been actively carried out to improve the thermal efficiency of
internal combustion engines. In this study, the performance of thermoelectric generation from exhaust heat recovery
for motorcycle engines was analyzed by 1-D thermo-fluid simulation. GT-SUITE, which was developed by Gamma
Tech., was used for the simulation of the internal combustion engine and thermoelectric generation system. The basic
performance of the engine was analyzed in the range of engine speed of 1000~7000 rpm and engine load of 0~100%.
The ratio of exhaust heat energy to fuel chemical energy was found to be about 40~60%. A combined simulation
of the engine model and thermoelectric generation model was carried out to analyze the voltage, current and power
generated by the thermoelectric material. The generation characteristics of the thermoelectric material was dominantly
affected by the exhaust gas temperature. The maximum generated power of the current thermoelectric generation
system was found to be about 2.2% of the total exhaust heat energy. The design optimization of the thermoelectric
generation system will be carried out to maximize its power generation and economic feasibility.

Keywords : Engine, Exhaust heat recovery, Simulation, Thermoelectric element, Thermoelectric generation

o
14
i)

K

4o

2

K
o

N

i

)

o,

2 AFE 20179 % ARzt e] Ados
Brhle A5} AL Y AT &
*Correspondmg Author : Kihyun Kim(Silla Univ.)
Tel: +82-51-999-6925 email: khkim3@silla.ac.kr
Received January 8, 2018 Revised February 1, 2018
Accepted February 2, 2018 Published February 28, 2018

r°“

bl A o] X (no. 2017R1C1B5017435)
AM A S Wkl e,

OR [t

695



ARSI Eee =R A9Y A2E, 2018

=,
e
lo
0

oo
O
Y

2
o3

[0 ot
¥
¥
o
N
r
o

2y

£

fd

N

=

s
Ir
rlot
ST
X
o
&
T
we, TH
ol
M
SE

o > x
re

=

T

X

09:’1

[ x od
o}
ol
Kl
>

™
=
gl
s 1T
ol

B
rd
S,
e
=

>
o

ol
o
2

il

a‘?
noR
B

et
ol

)

o

w3

lo o
-
N

735 =
40~60% FTo2 HIH I 9]
HE AR E 3]5317] $I5te,
g kg, dARAE o] 83 &4

A FE 85, Wgdas 5o

tH10].

fuf

iEE%ME A
Py = KN A=) /g]_g]_

3312} 3

il

¢

2 a4

=

il
b

21 QIEl zo 1Y

Table 12 & A0l ARE-E BEAL]EE A9 A
vehdith ©7)E, 23874 WA ol 246.9cce] A4
ZHAAL vk AR R g roln RS 7000

pmol A 1.96 kgfme] EAE 2SI X 14.4 kW2

=95 Astei

A&
oy

=
=

696

Table 1. Engine specification

Parameter Value
Engine double overhead cam shaft, 4
eme type valve
Cylinder number 1
Displacement [cc] 246.9
Bore x Stroke 73 X 59
[mm x mm]
Fuel Gasoline
Compression ratio 107 : 1
Rated Torque
@Rated Speed 1.96@7000
[kefm@rpm]
Power [kW] 14.4

Intake

simulation model

Fig. 1. Engine
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Fig. 2. Exploded view of Thermoelectric generation
module
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Fig. 4. (a) Exhaust energy percentage (b) Exhaust gas

temperature (c¢) Exhaust mass flow rate
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