55 35 % 45 8 Wl M= N FH Vol. 35 No. 8
2020 4 8 H Journal of Aerospace Power Aug. 2020

X EHHS :1000-8055(2020)08-1643-12 doi:10. 13224/j. cnki. jasp. 2020. 08. 009

R H IR BT X B O BT s 32 40 4 1 2 I YK B8

FRBR. B BB OF, BERLE W AEX
(L. MR MR K REIR S 3h J12EBe ., BIAt 210016
2. pEALE RS PLAE A BRA F PO E BRI b . B 610500)

i B WO AR GO B T Sk By = AL S 0 T ) Dl ARl e A IR R R P I S AR AT T
IR SE , AR AR T AN R E R TR BE (— 40~ 80 'C) ALy & 22 %8 1l 25 Ak e M 0 52 B A . R A 7 22 3%
bz 7 I st F AR (PDPA) I 5 7 ¥ 3 1) B B 50 Wt i HH 1 30 mum - T 149 981 35 465 1 51 A1) 93 O B 40 A7 A
SR 25 AT T 1 — 2 00IE . BIF 5 25 TR 2 B . QO 00 1% 6 199 A 2 5 B 4R ek 3R R %) TP R TR R 9 0 2D, HLEAIR
5L BER R B R @ B i _E I AR A AL Y Sauter -3 B AR (SMD) 78 41K 15 BE BE 4K T 15 B B4 T w85 1 ek /0
L e b 1 SMID T R B BT K s O ) SO RE B 43 B SO0 A5 1 T 35 G R AR A AR — R LR T
PDPA I35 45 5 i 1 8 P W0 e AR 428 FHI0R R 43 A 28 BB 146 vl J 22 A 19 s/

X O FARREs KRR BOBIYE BOIMNRE; ot

FESES: V232 XEktRERG: A

Experiment on the influence of fuel temperature on the

atomization characteristics of centrifugal nozzles

WANG Jiajun', GUI Tao*, QIU Wei*, DUAN Zhengliang',
MEI Yu', YAN Yingwen'

(1. College of Energy and Power Engineering,
Nanjing University of Aeronautics and Astronautics, Nanjing 210016, China;
2. Sichuan Gas Turbine Establishment,
Aero Engine Corporation of China, Chengdu 610500, China)

Abstract: The atomization characteristics of three types of centrifugal nozzles’ injection
into static atmosphere at the head of a central staged combustion chamber’s auxiliary oil pas-
sage were experimentally studied. The influences of different injected fuel temperature
(—40~80C) and fuel supply pressure difference on the fuel atomization characteristics were
obtained. Phase Doppler particle anemometry (PDPA) was used to measure the spray mist
characteristics on the plane 30mm away from the nozzle exit along the flow direction, and the
laser particle size analyzer was used to further verifly the experimental results. The results of
the experimental study were given as follows: (1) the flow number of the centrifugal nozzle
gradually decreased with the increase of the fuel temperature, and decreased sharper in the

low temperature section. (2) The Sauter mean diameter (SMD) in the diameter on the meas-
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uring plane decreased with the temperature rise in the low temperature section, while the de-

crease was sharper at the center of the fuel spray cone. (3) The particle size distribution of

the spray field measured by the laser particle size analyzer verified the accuracy of the PDPA

measurement results to a certain extent. The droplet characteristic diameter and the droplet

size distribution coefficient decreased with the increase of the fuel supply pressure difference.

Key words:

atomization characteristics; particle size distribution; centrifugal nozzle;

fuel temperature; laser Doppler
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Table 1 Structural parameters and characteristic parameters of nozzle
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Table 2 Fitting results of flow characteristic
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Fig. 10 Particle size distribution of fuel spray field of

No. 1 nozzle at different temperatures
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Fig. 11 Particle size distribution of the fuel spray field of

No. 1 nozzle at different radial positions and different

fuel supply pressures differences
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Fig. 12 Particle size distribution of fuel spray field of
No. 2 nozzle at different temperatures and 0. 22 MPa

fuel supply pressure difference
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