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Abstract

Under the great development of Chinese economy, the recent number of cars being sold and on
road has increased year after year in China. Meanwhile, there are huge issues concerning the en-
vironmental quality, the energy supply, and noise levels. To address the issues, this paper intro-
duces a technology utilizing flat-plate model of the automobile tail-pipe energy harvesting (ATEH),
which recovers energy from the automobile pipe exhaust gas. This technology can reduce a car’s
gasoline consumption. The ATEH is designed, and is composed of two hot boxes and three cold
boxes. The exhaust gas flows through the hot boxes, while the cooling water flows through the cold
boxes. Thermoelectric units are assembled between one hot box and one cold box. To test its
roadside performance, the ATEH was integrated with a pickup truck. The installed unit is located
between the three-way catalyst and the muffler. Based on the automobile roadside test, maximum
output power of the ETEG was 300 W per unit. To some extent, the ATEH can meet the normal
electricity demand of a car.

Keywords

Exhaust Gas, Thermoelectric Generation, Thermoelectric Chip, Flat-Plate Style, Maximum Output
Power

CEIEH .


http://www.hanspub.org/journal/sd
http://dx.doi.org/10.12677/sd.2014.44010
http://www.hanspub.org
mailto:ajjin@hnceri.com
http://creativecommons.org/licenses/by/4.0/

RERAIRZER BB SN & b

RERSREXBRENSSFNAL S

FRAY, B, XA, KBRS & R, AR, FeEAM, ££FYW

b [ AR RE AR S I AR IR BRI AU B A IR A A, dbs
AL MR BB R S i A TR R A G, b
SRJFEL TR SR RS 5 TR R, KR

b EAERESER], db
Sﬁ%%%%ﬁﬁ%iﬁi%i,%ﬁ

Email: ajjin@hnceri.com

ks H . 20144E10H1H; &R H#H: 2014410 10H; A HB: 20144E10H15H

 E

M EREFHARRR, RERFEZFETT, SRR, A5, RBIR LS B S B BB, 575
HRHEC AR ERE TR RS MBEARKRE @ AT R T —EFRASERREREEKE,
W EYGRERSKERERE, UMNREMEA, NIAEEFARMKEK. REMFMRRSEM=A
R AR E R BT R SRR KA R A SR E 5 — LR RERAT TR
ZETEZTREMSMEFESZE. ERERKIREES, 2K BERKIEETIRITXI00 W, TE—
EREE EHRRELERITRPREATER.

XKigid
RERES, BERH, #EF, PRRA, BEHE

1. 5|15

14, WECHOH R LR RE . g ERAEF AR, RERAENZRERTT
W8 2 TSR RO 5 [ BT i A LA B M 7 S8 T AN W o 1 BE DR RO R VR TV R FE R i
WA N B B, BHRTAM” A5 HIN TR

WEPT R[] [2], AR ERIPLREERL) 30% /4, HARMAEEN LR ZNA . IRERA
AL BE AR FESETE AFEHI 1, 3l U e A 5 5 30%~45% . SR BE 8 78 70 [l iR X — IR A RE &
KAy B iR m R sh A rERE AT 22 Gr e, SERENE 20l BHIR, DR IR = SRR, B R
TR

HH: FE B P R AR P 22 K BRI T T R TT, & B EIRE ARSI T HMH AR
TFR[3I-[7]e S B ANE VRS 7] 28 ) 2l AR 22 iR B B SO U IR DRSS RR 70 B AN 44K
KAAHLIPE - 5% FE REVE T (DOE)IL J AR IE I AH SR AP AL W FE I H » - LLoE Bl VR 4245 R T el 22
K EAR GRGE R

AR T —ERBULIRER R ERBRE, ISR EET TRRZH . LRI IE R I
AR, 2K R R B A D FE T ik 300 W, RIAE — SRR B AR IR IR AT B B E IR R

WIER: ARS8 7 EERER T AR RO AR R B, B bRt TR


mailto:ajjin@hnceri.com

IR R A E IS B BT

AHFFEH L NO: BG0083 (13745
2. RERSBREXHELKE
2.1. &R

i 72 P B PR 5 A B T RS AE A 7 3 L RE 23 A 15 00 DA BT R R A R A P RE AN HE A7) 7 2K
FERARZERBRENR PG RN AE R A, AT 255 2088 ) H .

BT P RGRE8], AT KR Z K B B R BT LA AImiB AR . o il
MRS AR L, w1 R, TR R =R AR IR BT NS
F B HE Y 1 23 )8 — A =38 ROy — AN AR, W AKAT A 0 2y ) — A DY Oy — A A
WK SRR AR A 2 T8 e v 2, SEDUJE # e 7 4L

TAERS, REARL=EG N #EAN LA, MO Ee =@ R B, Tk
WKL IE G 8=, AN B F=EARE0KAE, eI R k. 215
AHKBSRIEA, AT EEA RGN AL 4 DL IR IR I 204k

22 REMNE

WRAWmSN A, RBAERESRE NG, R RITREIT IR FN, HRERILUTH
AR 1) 2R B BN R AN =TT AR AL RCR s 2) PR A ROIAHL Ty BEIS I ()32 4T, A
2 PR A Jey il P 3 v TS B B (A o [RIIE, AR RO S 3 B 2 A — T AL R R S 8 2 ], 0K

(b) SEME

Figure 1. This is to illustrate figures of ATEH structure as follows: (a) design;
(b) ATEH unit
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Figure 3. ATEH is shown for the automobile test system in the laboratory pictures at below: (a) zoom-in; (b) overview
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Figure 4. Output power curves during automobile testing as follows: (1) road condition-1; (2)
road condition-2
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