20194 11 f N A1 =S %50 % 5 11

doi:10.6041/j. issn. 1000-1298.2019. 11. 009

Fik it =X MR 32 7K AL 4 550 2R 55 i [l R A 3%

BEMR OB A& FMHRE A R AETF KHE

(Fg SO A MUBE L 7 TR 2 Be , B st 210037)

FEE : Bk U0 55 K S5 L LK o & 2l AL R 3l 03, e KA 55 K 55, DTG T8 AR S TR) A R B it 25 SR, Bk
M 55 7K 55 B T AR A 28 Bk 1 L 2 25 40 45 0 I AR &5 10 LA 2% 2 T R Ak B 55 b i B i A S TR R G B ) R 35 A
Ho MR RAT — SR BUR A 3k K, MBI Y BUIR 5 R 4, SR IR A 10 R G4 k4R %, AT BOR sh HLAE K .
3k A b 2 Sh AL I T O BE 2 SIS TR (T O S gl R K AR R A R AR 2 K 35 R AR 2 ) DA K E A B TN B 2 TR
T, %t Bk b X S5 K AT T TARS R A e R IT . 45 R, RmE 2R i, SEhR TR MR T 338 T
VRN 7 2R X R 22 2 26. 6% 5 188 25 ARSI, #2570 5ok 25 0] 4 24 3F A 48 P B ) AL 805 0 )5, 3 25 51 R 92 B
TAESREAT K, 7K 55 7004 25 55 1k Jo AR A3 238 1 W Wi 8 K A 55 00 4 Ak U5 9 0038 R BRI 32, K 35 I AR 2 3 ) 55
A LG A ZE 50 B KR AL 3T A R S R IR G R G B . 4 A T K b =CHE 5 K 55 LT 55 Bk Tk %% T
YRS R AR BRI 25 FIBUK SRS T, AR5 5 24 30 At 1t 22 ) 1 52 971 LU 81 4R Pk O 3R, L LU 4 38 850 il oA
-0.1357, - 0.115 7 Hz - h/L; T /E 55 3R 5 0% il 5 #6 38 2 1) 389 52 0F Bb ) 46 1 o6 R, O BE i 38 %040 il Oy 3858,
30. 73 Hz-h/L, i F T4t ) A6 280 7 5 2 1) dme ROAH X i 28 A 2. 2% T 1. 4% , 3% WY R e %) I 40 001 %6 i 2 A Y T )
?sz(*iﬁiﬂ%m%fmﬁmﬁﬂmiﬁgﬂzlﬁml?ﬁﬁi%%ﬁ%o

B MAFE L AKFEHL; Bkeb RSl SOTMML; T F bk TAEMR

RESES. S491 X ERARIRED: A STEHE: 1000-1298(2019) 11-0085-07

Influence Factors of Working Frequency of Pulsed Smoker/Fogger

JIANG Xuesong ZHOU Jie XU Linyun LIN Huan ZHOU Hongping HOU Xiumei
(College of Mechanical and Electronic Engineering, Nanjing Forestry University, Nanjing 210037, China)

Abstract; The pulsed smoker/fogger powered by pulse engine could meet different requirements on
disease and pest control for application smoke or fog during the different growth periods of plants. The
working frequency of pulsed smoker/fogger is depending on the pulse frequency when the acoustic
structure condition, heating condition, and feedback effect of pesticide were coupled together. Once any
condition was not satisfied or the feedback disturbance was too large, an oscillating system could not be
formed or the original oscillation system would stop to the pulse engine flameout. The experiments of
working frequency were performed, the data were processed and analyzed by changing the throttle opening
of pulse engine, replacing hot smoke pesticide by 0* diesel, replacing water fog pesticide by clear water,
and changing the liquid flux entering into the exhaust pipe. By using the acoustic resonance frequency
equation, it was found that the actual operating frequency was higher than the theoretical value without
spraying, and the average relative error was 26. 6% . In the state of spraying, when the hot smoke or
water fog pesticide was injected into the exhaust pipe, the original working frequency would be decreased
after the heat fuming or atomization. However, the reduction of the working frequency of water fog after
atomizing was much larger than that of the hot smoke after fuming. In other words, the water fog pesticide
after atomizing had more disturbances to the original pulsating combustion oscillating system than the hot
smoke after fuming. The calculation formula of working frequency of the pulsed smoker/fogger under
spraying smoke or water fog were established. The actual working frequency was negatively proportional to
the liquid flux. The linear ratios were —0.1357 Hz-h/L and -0.1157 Hz-h/L, respectively. The
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actual working frequency was proportional to the fuel consumption rate. The linear ratios were 38. 58 Hz+h/L

and 30. 73 Hz- h/L respectively. The maximum relative average errors caused by these two equations

were only 2. 2% and 1.4% respectively. This demonstrated that within the range of the conventional

spraying amount, it was feasible to calculate the corresponding working frequency by the established

equations.
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Fig.1 Structure diagram of pulsed smoker/fogger
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Fig.2 Testing system of characteristic parameters for

pulsed smoker/fogger
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Tab.1 Parameter values of pulsed smoker/fogger

without spraying
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Fig.3 Pressure signal spectrum of pressure signal
under throttle opening of 45°
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Tab.2 Actual working frequency with spraying Hz
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BE/(°) 20 30 40 50 60 70 80
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RS
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115.2 111.4 111.4 109.4 109.4 107.2

67.5 117.2 117.2 111.4 111.4 111.4 109.4 109. 4
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Fig.4 Linear relationship curves between working
frequency and flow rate of hot spray under smoke

injection conditions
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Fig.5 Planar linear relationship between working

frequency and spray flow rate and fuel consumption rate
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Tab.3 Working frequency calculated by frequency correction equation Hz
. I WEH Ut/ (Loh ™)
i (°) 0 20 30 40 50 60 70 80
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