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Influence of Fuel Temperature on the Fuel Flux Coefficient for

Small UAV Engines Carburetor
ZHANG Xueping, WANG Xiaobing, LIU Xiaoling, NING Le
(365 Institute of Northwest Polytechnical University, Xi’an 710065, China)
Abstract; The variation of the environmental air temperature during a one-time-flight of modern small
UAVs can be up to 80 °C. To achieve an optimal air to fuel (A/F) and flight efficiency to cost (F/C)
ratios, the fuel viscosity-temperature characteristics of UAV engines are studied. With resort to calcula-
tion and experimental methodologies, viscosity-temperature properties between —40°C ~ +40°C of the
UAV engines utilizing pure gasoline or blended fuel are explored regarding to their influences on the fuel
flux coefficient at different carburetor metering jets. It is demonstrated that in our UAV engines, the car-
buretor fuel flux coefficient can be approximately changed by 10 percent when the fuel temperature varies

with 80°C.. As a result, fluctuation of fuel viscosity should be taken into account to evaluate the carburet-

or fuel flux coefficients.
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Fig.1 Characteristics of the fuel viscosity-temperature
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Tab.1 The table of basic parameter for the RUI’ S calculating way
SRR ZHE SRR ZHUH SRR ZHUH
RATEGHNER 4 500 ~6 100 r/min - FRALEAR dy:1.226 mm T A esso
IO e E 54K 6 km ARSI f,.:0.76 mm’ A 49:1
Rk 7N LT AA AilsEfL R d.:0.984 mm  JIEARRGHEE  ,:735.5 kg/m’
BHRALEAR £,:0.448 mm”  IEEL R B £:0.3 KRIBIEEVEE —40 °C ~ +40 C
. FEALAFRL U
B2 d;:0.755 " ) 1/d.7.5 B R V 1
AL H mm K 2 1 ARG R &
X e s RAHEE .
EALIR Co:1.18 mm® PaRTIIE 93 S 15C
E AL S mm R RS .
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Tab.2 The table of n-Ap and G at different speed

A LIS T R G536 3 R AL n-Ap
H5v Bl a, ChAm T Bl el AL
n-Ap 5 v G o A K SIHLAE T A8 T B 3 ]
1 6 000 ~6 300 1/min.

S 3/ (1/min)

6 300 6 000 5500 5000 4 500 4 000
B FLIE b EC25 BE Ap/mH, 0 0. 060 0.090 0.360 0. 660 0.715 0.720
BHEIIRHE G/ (g/s) 0.417 0.510 1.020 1.380 1.438 1.442
F R AL M4 E A B Ap/mH, 0 0.572 0.420 0.300 0.140 0.040 0.023
FREAIISHE 6./ (¢/s) 3.388 2.904 2.454 1.676 0.896 0.679
B IMERFLIBE 11 A B 25 B Ap/mH, 0 0.520 0.250
BilAIRIS T E G/ (¢/s) 2.080 1.442

#£3 BEFETFTEEfL-Ap 5v HER

Tab.3 The table of n-Ap and v at different speed for the main fuel metering jet

6 300 r/min 6 000 r/min 5 500 r/min 5 000 r/min 4 500 r/min 4 000 r/min
(Ap,v) (Ap,v) (Ap,v) (Ap,v) (Ap,v) (Ap,v)
0.572,0.513 0.420,0.513 0.300,0.513 0.140,0.513 0.040,0.513 0.023,0.513
0.572,0. 608 0.420,0. 608 0.300,0. 608 0. 140,0. 608 0.040,0. 608 0.023,0. 608
0.572,0. 632 0.420,0. 632 0.300,0. 632 0. 140,0. 632 0.040,0. 632 0.023,0. 632
0.572,0.758 0.420,0.758 0.300,0.758 0.140,0.758 0.040,0.758 0.023,0.758
0.572,0.839 0.420,0.839 0.300,0.839 0.140,0.839 0.040,0.839 0.023,0.839
0.572,0.965 0.420,0.965 0.300,0. 965 0.140,0.965 0.040,0.965 0.023,0.965
0.572,1.136 0.420,1.136 0.300,1.136 0.140,1.136 0.040,1. 136 0.023,1.136
0.572,1.200 0.420,1.200 0.300,1.200 0. 140,1. 200 0.040,1.200 0.023,1.200
0.572,1.260 0.420,1.260 0.300,1.260 0.140,1.260 0.040,1.260 0.023,1.260
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Tab.4 The fuel flux coefficient w,, of the main fuel metering jet
v
Ap/mH, 0
0.513 0.608 0.632 0.758 0.839 0.965 1.136 1.200 1.260
0.572 0.847 0.841 0. 840 0.833 0.829 0.821 0.812 0.809 0. 805
0.420 0.841 0.836 0.834 0. 826 0.820 0.813 0.802 0.798 0.79%4
0.300 0.836 0.829 0.827 0.817 0.811 0.802 0.789 0.789 0.780
0. 140 0.817 0.807 0.804 0.791 0.783 0.770 0.753 0.747 0.744
0.040 0.770 0.753 0.748 0.727 0.713 0.693 0.670 0.658 0.649
0.023 0.740 0.719 0.714 0.687 0.671 0.648 0.618 0.608 0.593
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Fig.3  The fuel flux coefficient for the economizer
metering jet at —40°C ~ +40°C
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Fig.4 The change curves of flux coefficient
at the fuel —40°C ~ +40°C for the idle metering

jet in different vacuum state
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Fig.5 The change curves of flux coefficient
at the fuel —40°C ~ +40°C for the main metering

jet in different vacuum state

{25



SR SR BT AL AR AR O R 2R K R

55

0.86
¢ +40°C,6000 r/min~6300 r/min
084+ @ +157C,6000 r/min~6300 r/min
8 0.82
% 0.80
—
-
g 0.78
e
o
= 0.76
sm A 07C,60001r/min~6300 r/min
074 W -20°C,6000 r/min~6300 r/min
X -40°C,6000 r/min~6300 r/min
0.72 1 1 L !
025 03 .35 4 045 0.5 0.55

K6 kil —40C ~ +40°CA il i fLFL 2 L
AN [ ey ek 2R O At £k
Fig.6 The change curves of flux coefficient
at the fuel —40°C ~ +40°C for the economizer

metering jet in different vacuum state
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