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Abstract To enhance the energy efficiency in the liquefied natural gas (LNG) vehicles, thermoelectric generator (TEG) is suggested in
recovering the waste heat of the exhaust gas (EG) and the cold energy of the LNG. The TEGs here get higher efficiency than conventional
ones, for they work with heat sinks at cryogenic temperatures and there are large temperature differences between EG and LNG. Based on
the analyzing of the typical fuel system in the small LNG vehicles, two recovery systems for the LNG vehicles are proposed and the correla-
tive parameters of systems are calculated and analyzed. The generation efficiency of TEGs is calculated and the recovery power of each sys-
tem is analyzed. It is concluded that the output power of the vaporizer system is larger than that of the self-warming system; TEG with opti-
mized multi-layer material brings larger output power than that with single-layer material for both systems.
Keywords thermoelectric; fuel system; liquefied natural gas; vehicle
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Fig. 1 Schematic of a thermoelectric generator
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Fig. 2 Variations of the TEG efficiencies with the
temperature differences at high temperature region

and low temperature region
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Fig. 4 ZT of several thermoelectric materials
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Fig. 6 Vaporizer system
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Tab. 2 Parameters in the vaporizer system
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2.4 BERRZRERERSH

TEF AL AR RGP, LNG (99540 K 52 T 1 W] — Ht
AT o O R BT RS AR, 2R AT B S
B OUAE AL B LNG I 8l 23 3 v U A <R
5 WRORE T A PR A8 T 3 TP B0 o5 A BN RRE , R RE A



$£35% F£61H
2014&12 8

@ NG REMNXHNASERERIEERBRAR

Vol. 35, No. 6
December, 2014

TEG ARE KIS AI7E B E TO0 T B 47, 520 i th 2 3,
WS BRRCR R RER A SRS, vl DL ISR
FF LNG AL B 1, SRR B RR RS EG
Z IR TR T R G A 7 58, BN 7 45 i
SRS

4
TEG D) 3 T
N, l _l
LNGHE & Il
\ %&é ] j :
 W——
TEG[ITIIITI 975@%1‘}1
> 11 10 M
TEGIIIIIII HALEC 14
12 13 Haphgs
jﬁ%&%ﬁD o Ar
bj(f‘ ﬁﬁ/’mﬁﬁfﬁh
L

E7 BERRSL
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Tab. 3 Parameters in the self-rewarming system
TR 1 2 3 4 5
HE/ K 114 161.3 303 255.6 161.3
IRVAE 6 7 8 9 10
HE/ K 303 161.3 303 700 659.8
T Bk 11 12 13 14
R/ K 363 353 358.1  364.1
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