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Experiment on Electric Temporary Turbocharger for Small Diesel Engines

Zhang Junchang Shi Shuaibing Guo Kangquan Dang Gerong Jing Yujiang Zhang Yang
(College of Mechanical and Electronic Engineering, Northwest A&F University, Yangling, Shaanxi 712100, China)

Abstract

Small diesel engines have weak dynamic performance and emit black smoke when working overload
in a short time. With the aim to solve that problem, a kind of electric temporary turbocharger was
designed. The system includes a supercharger driven by DC brushless motor, power supply system on
board and a switch. The system is powered by a 24 V battery and does not consume too much power due
to its short running time. Bench test showed that the supercharging ratio of the electric temporary
turbocharger was between 1. 014 and 1. 020. The power of diesel engine increased by 5.0% ~9.1%.
The fuel consumption decreased by 8.5% ~ 14.0% . The smoke exhaust problem was improved. Test
results indicated that the electric temporary turbocharger could meet requirement when the small diesel
engines were weak dynamic performance temporarily.

Key words Small diesel engine, Temporary super charge, Design, Performance experiment

3| SEPL G AR SCER R /N T S T BL 4 2 B R DA
SR R LS R RS T A
B FE 1R A TP S B RO A RO 5 LR/ A P S L 6] 9 B B
BT HEPLI S WA TR AR (L TR B R AT e e
TR 46 4 5T A 3 A 5 , LR S LA B ] I
R TR AN R sty | e S RHRE SRR
S L (8 PR A BF AR . /NSt B 32 3016 6 T 2 o T 0L 790 T L B L o
A6 BRI T % b, 4 SO b A T S I RITFC 4L o I I 28 th 97 T R e 30
I B 5 BT T 6007 T SR S SRR LSS e 3 B T LN T R

il

Wk H OB : 2012 -05—28  f&[8] H 15 : 2012 —07 — 12

# N PEAT A (Al ) BHIE 4 39098 B30 H (201203016 )

EEB N KER LA, EENF RSP EREDITT, E-mail: zhangjunchang@ 126. com
BIRAEE: 0D, 282, EEMNFEFHM RIS, E-mail: ngxssb@ 163. com



42 & oAk HLOM R

2012 4

YRS R AL R B BL s G e AR
i, TS 3T IF IR T 56, HL 3l R B AR, 1 Sk pL
PEARE RN, 18 B0 B 1 B H B T LE 3 S0 78
S TE A
1.1 ESHEIT

Fh T B A I 8 S ik WL AT I I 0 T 0%
JE HL S BE R 0 , 75 DU 52 0 J5E A 5 i L5 R R
FI At SR 2 B R R B B SE S A AT,
JEEEH 1015 245 JE S LAY 5% 7 10 000 /min %
JaiE" . %R E ML SR % T & 3L R
T i 465 D9 22, SR R e o i B AR R AR
5 3 £ A 2 8 0 5 il 1) T L

M5 TR LA e BB, o K 2k T
J5 25 2 R, DL G R R R L 9 S R S T
RER . — B HEHE Z 12 ~ 16, U %%
Z =16, K5 M 0% 8 FL R TR R
AR KL 0 206, 3R AR B Al 3R, — i 25
Friy 022355 40 B, B 30° ~50° , AWK BET I B, =
40° KR A DLAE B9 14 T 1L TR A B o T oS R T
S8, 2 SCHR 10 T il 4 250 W S50 H O AR i
KR e w=0.9, BB ERRR T D, =
110 mm,D, =57. 86 mm, JESHFFENR NTT.5W,
JE LU 5 1 FT 94 24 750 (50 T 45 i v 0 52, JE ML A
A 40 i B X A R IR
1.2 RBENEFEE

VR TG ) L B ML Sl L S R o e
IR, EL AR R/ L R L R A KRR s L
il AT R 3G 25 A A, EC W R AT DL B L B
MU (— B 24 V) B LA S I ML A o AR 2k
I 80WGD B I TG kil v S HLER 5, Hod R 2800 < 4
SEFLIN 28 A IR 5 20 000 1/min , 3 Ky
480 W FE4H 7 0. 23 Nem B0k $0 1, i 07 Xk A
XA IR B 24 V E .

2 AREB

2.1 ARRKBEKE

I S8 AL o s B AR W R ST I & S195
RUSEIM AL, FLELAR 2 95 mm 472K 115 mm, b7 E T
R 8.8 kW (2 000 r/min) , i K IR K 9.98 kW
(2000 r/min) , K45 Lo 20, X8 RS WA 1 P
TN TEZS SR 4 B S b AL E AU Z R R — N
SRR o YT G R T G R 28 0 I i v g
PURL R IO, K BBl itk Al B 3 R A 7 1560 v 38
IF P R PWM 5 5 50 26 ok S 91 H Bl B O 3
T SR ASML A A R T . YO T R R, 56
VA3 PR 25 SR BLE A B AR TR ORAS .

BRI & G WYK — 3020 — ] Hikfa s
H1 Y5 s D150 BUIK 3 B 4% s TCY — 69 B & L il 4
H 3l # X ; SZG — 20 iy (445 B0 X % ol 3% XCZ -
101 BUHESIRLEE AL IR AR ; FOD — 102 B35 /7 1 48 7
it U it

—rTET
8195 RISEMML I Bk %
— T
HAHS
et b

| o
By VASL e

BL S bLeg 3l i 38 I R gk 462 it A
Fig.1 Experimental device for diesel engine electric

temporary turbocharger system
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Fig.2 Diesel engines’ governor speed characteristics

curves for power under different supercharging ratios
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Fig.3 Diesel engines’ governor speed characteristics
curves for fuel consumption rate under different

supercharging ratios
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Tab.1 Comparison of diesel engines’ performance under different supercharging ratios when working in high load
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Fig.4 Comparison curve of diesel engines’ exhaust

smoke under different supercharging ratios
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Fig.5 Change curve of the compressors’ supercharging
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