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Factors Affecting Atomization of Exhaust Gas Recovery Type Smoke Machine and

Energy Recovery Test

HE Long, TONG Lingru, PAN Jiangru, GU Zheng
(College of Mechanical and Electrical Engineering, Xinjiang Institute of Engineering, Urumqi Xinjiang 830027, China)
Abstract: Load characteristic tests were conducted by installing an exhaust gas recovery smoke engine in exhaust pipe based on a YN
series 38CRD?2 diesel engine. Influence of engine speed, nozzle flow rate and aerosol concentration changes on atomization effect of
smoke machine were studied. Exhaust energy recovery efficiency was obtained by changing temperature at the front and rear ends of
exhaust pipe and fuel consumption before and after installing smoke machine. Testresults indicated that when engine speed was 2 400 r/min,
droplet size was the best. Under constant engine speed conditions, when concentration of smoke agent was 30%, droplet size was the
best. When nozzle flow rate was 7.5 L/min, nozzle atomization was better. After installing smoke machine, when engine speed was
between 2 200 to 2400 r/min, engine operated stably and droplet size of smoke machine was uniform. By collecting temperature data
from front and rear ends of engine exhaust pipes, it was calculated that exhaust gas recovery and reuse rate was 11%, which meaned that

88 g diesel fuel was used more frequently. Fuel utilization efficiency was improved and energy saving and emission reduction was

achieved. It provided a new direction for multifunctional development of agricultural machinery.
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Fig. 1 Test-bed of exhaust gas recovery type smoke machine
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Fig. 2 Spraying device structure of smoke machine
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EA S A% S ZH
Se i K 3L YN % %1 38CRD2 % HE D) # 85 kW, F5E % 3 3000 r/min, #hJE R <) 895 mmx622 mmx745 mm, % )i & 240 kg,

HE & 3.7 L/min

F, 364 0 Zh AL DWD160 %4

B Al AR A ET-4500 %4

Wz H & ET2100 %4

FB AR P AR A KRR S X A H B

B2 5 Wid M ER R KE R4V
Aok HUR TPR3005T

H 5 A

45°-& R mE Sk

R % 7 K i i

HE T Z 160 kW, 4 E H14E 600Nem, #i5E # 3 6 000 r/min
DB KS BE 0.2%F.S, I IR 2~50's, I K S AL Bh K T E 2~ 500 kW

W& YT F 0~1000°C, #4% 18 mm, fH HJE 220V, 4 HE 0.25 mA

WINEE220V, HHBEE~30V, M HEE0~5A, MHEIEISOW

% K& 2.7 L/min, Wil B 42 2~5m
256 I A5 e SRR B D (125+1) °C




16 Ak T2

(1 D AR B o)

(3) M55 55 ABCRAR A 55 T ORI R P
HAE VMD{H . BUE T E B NMD {8 X345 B DR {H
Fa bR VE R o T8 A 55T 43 BT R R A B 43 A BRUAA
TEBUBURRLAS L FEI7E 20~50 um f9 VMD {55 NMD {H,
PR A <20 pm f) 55 R 2 B AR 28 S, ARME UL A
YEPIARYE b, PR AR KRSl s HiER . 2
TWIR S N2 5% B 2 55 (), DR {EAR S W 1) 25
BRI E), —h 0.67~1.00, MR 1 1550 B
RIEIAT, <0.67 WRES IS AN A R TT . 55
TE B EA RIS, NI B3 e &k Sh b
L MR FNRE | WSk A R A RE R PIOCR B
it VMDA . NMD {EH1 DR i 3 NEE 738 XA
ik L

2 ESEWXBENELRMER

21 KRB EENELRRAOFME

A e = 55 ML A & s LR A A
THAT R, AR TAR RN, HEAREE R
JEATR . X ShALHEAT S fp A P, 38 ek 25 i 0 3K
RRAE B BUE AT R R 55 LR AR, 25 2%
e 3 fis .

AR 3 AT, 55T R A L s LA o AL B
KR, FlioR, R A, i ax — B4
4 Jir DAL X 3 A s pL s sy, HERaEIg i, BRR
ERE W Z IR, RSN AR EIEEOE R, &
TRUREL, AR ZE R, DRSS T AR R RN 24 50 ORL £
o os R B U, & S HLEE HAE 2 000~ 2 800 r/min
W, R PR AHE S B 4 HER ET L 25 Bl

KA
—— FUEHE B % VMD/um
—o— FAHE BANMD/um
80 - —— ESIKDRE (NMD/VMD) 70 1.0
75 | e Les oo a
= 70 A/ T [® _tosg
3 65 1 '55§-0‘7§
§60~ _50570‘65
S ss . [ s
H i o L gl W
3 35
ﬁ45 ’// F30 & 0'35
0] — Lo2 5
r2s  [02%
35 4 k20 F0.1
30 15 Lo

2000 2200 2400 2600 2800
#38/ (r-min™')

B3 ZAEEETESERXEEH
VMD. NMD %1 DR{&
Fig.3 VMD, NMD and DR values of exhaust gas recovery type
smoke machine under different engine speeds
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Fig. 4 VMD, NMD and DR values of exhaust gas recovery type
smoke machine under different aerosol concentration
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