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Abstract This is an efficient fuel-saving product based on the resonance principle, which is an external energy-
saving device customized for logistics companies, transportation fleets, and individual vehicle owners. The
product is designed to address the issues of improving engine thermal efficiency and reducing fuel losses. Based
on the principles of wave and resonance, a pulse technology and self-vector resetting technology are proposed to
improve the combustion efficiency. Mainstream brand vehicle tests have shown that the fuel efficiency of various

brand vehicles has been effectively improved (6.15%~11.16%) in the testing range of 1500~3500 km, with
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the highest reaching 11.16% and the highest fuel saving per 100 kilometers being 3.29 liters. At the same time,

theoretical analysis based on the design principle shows that the fuel-saving efficiency will gradually improve and

eventually reach a stable optimum value after a certain adaptation period.

Keywords fuel saving; resonance; combustion efficiency; pulse
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Fig. 2 Schematic diagram of single molecule motion
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Fig.5 Schematic diagram of the composition of fuel saver based on wave energy
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Table 1 Comparison of test results before and after installing fuel saver in Auman vehicle
H A 100 km FFJVFE (L) £ 100 km {3 T R (L) FihE (%)
RZH s 32.86
3.29 11.13%
T A 29.57
3400 3333 32.94 gy e ARIE
32.61 )
33.00 \/\32’10/‘ —e— itk
32.00
2 3100
®
£ 3000 L3p73
g
g 29.00
28.00
& 28.27
27.00
26.00
25.00
1 2 3 4 5
kAL
E 9 RRAMBEMAERRERERET MITMFEILL
Fig. 9 Comparison of fuel consumption of Volvo vehicle without/with fuel saver
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Table 2 Comparison of test results before and after installing fuel saver in Volvo vehicle
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Table 3 Comparison of test results before and after installing fuel saver in Scania vehicle
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Fig. 11 Comparison of fuel consumption of Shandeka vehicle without/with fuel saver
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Table 4 Comparison of test results before and after installing fuel saver in Shandeka vehicle
ES! % 100 km (¥ #E (L) A 100 km FPET5 M E (L) TE (%)
KGRI 30.08
. 2.57 9.34%
iz i 27.51
MR RO TMEN 1.74~329 L T5lIEN 6.15%~11.16%,

R 5 RGBSR L AT R, A 100 km (P TR IA ] 11.16%. 4 Ffdh A5 3 R



1

=), A
EEE}‘{U —%‘é:

BET IR S B A7 i AR BT SN 27

=5

SLREER D

Table 5 Analysis of experimental results

it

ZAETI AR HIAE 100 km (I3HFE (L)

ARG AR SR 100 km [FI3HFE (L)

A 100 km [{°F44 453 (L) AhE (%)

= 32.86 29.57 3.29 11.13
TRIRIR 32.76 29.47 3.29 11.16
YR 30.01 2827 1.74 6.15
MIIfzcR S 30.08 27.51 2.57 9.34

i BV R IR R IR . RS A . R A (15 3 2% A U AT AT SE M, AR SC Rk s 1Y

Wit e WA . Horb, IRRIRAM 44T B PR B
N 3 000~3 500 km, KR 2 2H 1 R84TSR N
2 900~3 100 km, B8R 21 ZERATHEE B R
2 800~2 900 km, e W2 1) R0 AT B R B N
1 500~2 500 km. FHEARH, 7E— 58 1 IE 5 A
W, ZEARATRERE B 5 TR B AEA G, BB
b, BEEATREERS NN, TR RS, &
Lok B|—AEEE, DLHATSRESRE, R
TV RIE 6%~ 12% 2 1],

TEFRTF PRI . BT AR, @
i BVRIE A BT PP () S B AR A R B4
AR ABTHBHA . BEMEHA, BEFRE,
FECA BB FE R Y, KR 3wl o ek AL
SRIFNT 5% BT . i B S BRI 7T
RZ B TE R TURL K ) B M 7 THT, 65 1 7l
RO IIAR oA o T 25 T R S AT B ) 3 ot B
FETH R RAE 2%~9% 218 AT HFET
AR S TP vl 8 e T 3RAR 11.16% BT
R, FE TR T, AR BB T R IR
HP TR AR E O R . SR
ARSI S IMAAAT BB 28 1 500~3 500 km,
7 2 VR RS T B AR 1 I
RR, WAL A e

HAT, 7EW MR, BlgesEAn 45 flis
B JE B AE ONL T T B FE A b, I R AT
T r= R AT . Rk, MASRE S R 28 kAT
LB, P i B s

bR, O T A IR T R R

B T EFREREREERES O PEAK
P B RIAA 2 2 (CNAS) K M E (2%
S WT-19-597-02-ZD03) . M4b, KIGi%H
R, RSB LR 550 LR 4 5
(ZL201930418882.7, ZL201930524467.X,
71.201921376133.3, ZL201930418878.0) «

AW 5 CLHUAS — 58 I 0 R 2R B R BRI,
J& 92K 2 I E AN S 7 TAE, UNBLR 3
AT TR AHE 2 TAE

(D) BRI AEERTEE, £F RN%Z M
WEF TOLR, KA AR, BB RAE.

() diatea)] mm e mEA, ¥inn
PRHLIAASNT R RS, 56 2 Fh 2L &
HARBIRFIL.

(3) TEAE GLali R 2ot e i B6 At |, JF /e
XPRHR G S T HEAR TR 7L, N EES
el HoR K R IR T T 8 -

5 & ip

NIRTHEMIR G 1028, E N AT S LR
AR R B B 4SS T AR TEAN AR T T
Ko Hor, REMHISOR T EAFE S FOMELA
FLWE ESARRNTIER . JoREsmiLAE, g
BRBEREN . WESE. B8, Ak
7R T BRI R B T RE R T ik, AE
REL AR AR LB AF T, Ak
BR&FAERER, KUERTH. 2KRRAE



28 £ R

¥

7N 2024 4F

[{f= = 2\ UESI<E=N

iE, HEl, ERAAT “HH” “RE” “RER
Be” CURER” CRIMHUBER” FERBRME M AR
Ay IR M AT B e R

B IRRLTURE RR B A R AR — 1 R, AT
& HH PR JRORE ) B AR 2 TR L S5 M HEAT 508
Wk = AR PO, I NIRRT 2 A
T, RREANBIUREER, DUAEI R E 8.
BT S 7, RSO T T IR SR B
WA, FEHHATA RO AT AT S 1R A .
MR ER, TR R E, Som i
Al 11.16%, FHFHRAER &R EE. JFHikiE,
TIHETE 5% UL ETmES Ca B RGNS
SH7), B, EZEARMT TSR [,
BEARMMOGERA FIRE KE. B, izES%iEs
AT, AR AT X e S RN S, R
GEANH TS &Y. ErEsisk, Bf
—EMEE L.

2 % X

(11 BhHEE, RilgEHE, E2N, & P4 g sem LNy

PG/ — JTRRL R RR R AIT 7T (], IR
HLLFE, 2015, 36(3): 38-43.
Yao CD, Yu HT, Wang QG, et al. Combustion
characteristics of a locomotive medium-speed
diesel engine using diesel/methanol compound
combustion mode [J]. Chinese Internal Combustion
Engine Engineering, 2015, 36(3): 38-43.

(2] 2B I RO 25 A 5 A P U A T 2 R 1

WE7¢ [D]. b5t AL HAC KA, 2018.
Peng L. Study on spray characteristics coupled with
internal nozzle flow in high pressure common rail
injector [D]. Beijing: Beijing Jiaotong University,
2018.

[3] Anvari S, Taghavifar H, Khalilarya S, et al.
Numerical simulation of diesel injector nozzle
flow and in-cylinder spray evolution [J]. Applied
Mathematical Modelling, 2016, 40(19-20): 8617-
8629.

[4]  XUHRH, BREABEAE, FRO7A, 5. Wi o mi b 1)

[3]

[7]

[9]

[10]

SR AN R [T]. WAL AE, 2020,
41(6): 72-77.

Liu ZM, Ouyang LF, Guo LJ, et al. Influence of
the structural parameters of injector nozzle on
cavitation effect [J]. Chinese Internal Combustion
Engine Engineering, 2020, 41(6): 72-77.

XUHE, XIRY, 283G, 5. RELMSHIEH
B A5 BT AR PE RO RE R [J]. AIRPLEAR, 2019,
37(2): 139-147.

Liu N, Liu ZM, Gong XR, et al. Influence of
key structural parameters on fuel injection
characteristics of piezoelectric injectors [J].
Transactions of CSICE, 2019, 37(2): 139-147.
FRARLL, 2=/ P, 2 ER, 5. il W ik tE S
sE S R T I e A A AR [J]. RPIL AR, 2022,
43(2): 41-48.

Zhang JH, Li CY, Pei GB, et al. Research and
optimization on flow and spray characteristics of
nozzles [J]. Chinese Internal Combustion Engine
Engineering, 2022, 43(2): 41-48.

Lan S, Li QS, Guo X, et al. Fuel saving potential
analysis of bifunctional vehicular waste heat
recovery system using thermoelectric generator
and organic Rankine cycle [J]. Energy, 2023, 263:
125717.

Dolatabadi N, Forder M, Morris N, et al. Influence
of advanced cylinder coatings on vehicular fuel
economy and emissions in piston compression
ring conjunction [J]. Applied Energy, 2020, 259:
114129.

Pad, FhIL, B, G5, 2 WA 3 BB X KL
PR S M LR GE S HEIRURI S [7]. AR L
T, 2020, 41(3): 27-34.

Yang K, Sun K, Lu Z, et al. Influence of split
injection on combustion and emissions of large-bore
low-speed diesel engine with multiple injectors [J].
Chinese Internal Combustion Engine Engineering,
2020, 41(3): 27-34.

MK, BEAE, A, 55 SRR &
W 2 Wi L 73 B S SR LAE [J]. RBL S5 80 703
H, 2022, 39(5): 8-15.

Zhang YF, Li GX, Bai SZ, et al. Transient response

analysis and structural optimization of diesel



/HH EEE&%’ %:

BET IR S B A7 i AR BT SN 29

[11]

[12]

[13]

[14]

electronically controlled injectors [J]. Internal

Combustion Engine & PowerPlant, 2022, 39(5):

8-15.

Hagen J, Herrmann E, Weber J, 5. #f—
UARTHEAY Y RARTS

49(2): 30-33.

Hagen J, Herrmann E, Weber J, et al. Diesel

BT K
SHPLEAGE [J]. B A AIRBL, 2017,

combustion potentials by further injector improment
[J]. Foreign Internal Combustion Engine, 2017,
49(2): 30-33.

EAR, 7 5H, EEN, & RB-RMBULE
KA RIS AT 7T [T]. WIAPL AR, 2018,
39(5): 38-44.

Wang LM, Han YY, Wang ZG, et al. Experimental
investigations into combustion characteristics of
natural gas gasoline dual-fuel engines [J]. Chinese
Internal Combustion Engine Engineering, 2018,
39(5): 38-44.

ZREIE, TKIGEE, WA, 5. SAEBIN R B
BRI BT RE R SE AL [J]. AN AR, 2022,
43(5): 48-534-60.

Li HJ, Zhang HT, Tao L, et al. Effects of hydrogen
direct injection on combustion and emission
performance of an engine [J]. Chinese Internal
Combustion Engine Engineering, 2022, 43(5):
48-53460.

Wi, XA, #0F, . PODE/SETHIE & B
RBURL I RLAR 20 AT SO ZE K [T]. A 4l
M), 2018, 34(6): 1136-1142.

Yang C, Liu JH, Sun P, et al. Size distribution

[15]

[17]

[18]

and micro-structure of PODE/diesel blended fuel
combustion particles [J]. Acta Petrolei Sinica
(Petroleum Processing Section), 2018, 34(6): 1136-
1142.

Igfiﬁ/\;lj\, I@E ./\, . P1-P4 1:’]3%/% mszj]/F
AT AR LU FT [J]. BRPE TR 4R (H R
7)), 2022, 36(8): 1-10.

Chen DD, Wang T, Li GX, et al. Comparative study
on fuel saving rate of P1-P4 hybrid electric vehicles
[J]. Journal of Chonggqing University of Technology
(Natural Science), 2022, 36(8): 1-10.

ke, BA%, EBE. — i Iy fE A B 4
B R REXT LL kS [7]. SIE TR 5 AR, 2016,
12(3): 23-28.

Liu B, Xia Y, Wang XA. A control can increase the
performance contrast test of economizer of vehicle
road [J]. Energy Conservation & Environmental
Protection in Transportation, 2016, 12(3): 23-28.
psfg, BICH, MALEE, 55 B TReas ot
T FEFEN A [J]. HLA B4, 2016, 33(6): 21-23.
Fang X, Mao WW, Lin LQ, et al. Quantum
economizer design and fuel consumption of
the application [J]. Mechanical and Electrical
Equipment, 2016, 33(6): 21-23.

O, WRRES, XIREE, 4. L[ 2030 4FTHE 5T
BETE AR TR [7]. YRZEHA, 2018, (2): 1-9.
Hao H, Chen KD, Liu ZW, et al. Prediction
of energy saving & new energy technology
development in the US through 2030 [J].
Automobile Technology, 2018, (2): 1-9.



