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Development of Double Gear Fuel Pump for Heat Management Improvement
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Fuel and oil heat management of current turbofan engines presents problems. Lower fuel consumption causes fuel
temperature rise due to re-circulation in the fuel system. The higher fuel temperature degrades the fuel cooled oil cooler
performance. Furthermore, the fuel temperature may rise beyond the upper limit temperature of aluminum alloy and so on.
Several ways to solve the problem have been reported such as the electric motor drive pump and so on. We developed a
unique and simple double gear fuel pump system for this problem. The system can decrease fuel temperature rise by one half.
Furthermore, it is possible to improve the fuel consumption by reduction of the fan bleed air.
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Fig. 2 Structure of double gear pump
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Fig. 4 Hydraulic circuit and operation modes
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Fig. 7 Steady-state performance of the prototype pump
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Fig. 8 Mode switching test results
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Fig. 9 Pump work reduction by switching operation
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Fig. 10  Temperature rise reduction by double gear pump

Al BARESE Vol.46 No.3 (2006-9) 113



VLR DYFEICE ST A 2 E TR L.

i

5. #&

RO EHEN P OWREDY = v PV THLS
PRELS AT 4 LY AT L OB ORIEZ UEET 5,
HiiE % 2 BRIt ) Bz A S EikiEr D 3 5
FXRY T VAT LEFFE LT, COER, DINOmHEL
(LY (Al

(1) 3 #HFYVRY T VAT LEWHEE ) S Y EE &
JoHFEABLICKST, Yw b VI VOME
VAT LCHAT 2 NEBIEERZ B L T, BRI
EHEZYRT S EANEETH 5.

(2) 3EFYRYTIATLOY ML, BEFERETO
KRR e T Y VA COBEHER BRI % A
L7V Ry 7B OY DB Z AT FETH 5.

(3) 3EFVRY T VAT LB AT LCHETAZ
LI2XY, RERFY RS AN HAKIE N RS
BHZEIHETH 5.

(4) AEMIZEoTRER T YR Y TERIS OB R R
MIERTED T ERIGLEL Tz,

BHED = by VTR RSN T BERE S AT
LDFY R Y TV TI M O/ NI R A DI IGER
WL DRSS A EHNTEL 3HEFY RS TR
T LR L7z

I THES SN TV A EEIT — & BRI T AAERD
BFEER VT BUE AT 5 DI, BUROERE S A
T L OFERL &SR E MERE L 2 3 LN AL LI
BELPEHTE L LB LSS,

Ak, TAMEDB X OEEMOFEILE LTV, 1 3HDEIEEER

114

Y AIRT TERETE 5 &) S5 ICFEEDO TV
W B

REFZEIE, HAMZETH L¥#ES ( SJAC ) OZEEHIIE
[ BRSBTS S A 7 2 OFF%E | & LTERmS N
72bDTH B, AWFOF TINS5 T, FHliZEE Ok
MOEELZIA L M EWZEE LA Z2ISEL, 3L
B OEAEERLET.

2 EZ XM

(1) L. D. Hansen, G. D. Kucera, J. S. Clemons and
J. Lee : Aircraft Gas Turbine Engine Fuel Pumping
Systems in the 21st Century ASME paper ASME
96-GT-148 ( 1998 )

(2) T.J. Gaudet : Hydromechanical Control for a
Variable Delivery, Positive Displacement Fuel Pump
ASME paper ASME 99-GT-63 ( 1999 )

(3) W.D. Jones and A. R. Fletctcher Jr : Electric
Drives on the LV100 Gas Turbine Engine ASME
paper ASME 93-GT-7 ( 1993 )

(4) M. S. Jarvis, W. J. Ostergren and B. Smith : The
Applicabability of Electrically Driven Accessories for
Turboshaft Engines ~ASME paper ASME 93-GT-313
(1993)

(5) BRIERIZA DGERIW - sHIEATOM%E H
KITAY—C %4356 Vol30 No3 2002 45 J
pp-192 — 200

(6) HIHEHE  BHEAR > 7
F8H pp.158

HTI TZEHrETE 1962

Al BidEs# Vol.46 No.3 (2006-9 )



