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[#FRME Brief summary of your presentation]

The equipment of external nozzles with hypersonic air-breathing engines sizably increases the feasibility of
hypersonic vehicles or spaceplanes. Since the bottom wall of this nozzle is fully truncated to attain the reduction
of system weight and friction drag, it is called the external nozzle. In addition, our proposed propulsion system is
planned to be modularized due to improvement of system operability and maintainability. As a result, the nozzle
entrance, that is, engine combustor exit is clustered with cell bases existing between each engine flowpath. From
these modifications, we called this nozzle the external nozzle with clustered entrance.

The objective of the present study was to develop the performance prediction model for the aforementioned
nozzle, with sufficient accuracy and reasonable calculation cost needed for the conceptual design tool. Our
previous experiments showed that this type of nozzle performance was determined by the following two major
phenomena. One was that the external flow existing in the nozzle bottom side interfered in the nozzle flow. The
other was that the exhaust from each engine flowpath interacted with each other across cell bases. As the next step
of the former experimental studies, the modeling study was conducted.

In the present study, the objective model was developed by focusing on those two phenomena. First, to
reproduce the effects of the external flow on the nozzle performances, the pressure wave mapping method was
proposed. This method derived the nozzle wall pressure distribution by calculating the pressure wave pattern.
Next, to reproduce the effects of the cell bases on the nozzle performances, the input correction by cell base
pressure value was applied to the wave mapping method. In conclusion, the validation by experiments showed
that the developed model could predict the nozzle performances with sufficient accuracy as well as reasonable

calculation cost.




[(fhDEEEN FELONI-HMR. BMEZE, What you learned from other presentations, general impression
you had, etc.]

AERREBETEHESOEMICCEDLDACEGLKELEBRAFICHALTORBEZHELEL-. £0ENT
LRICHRICE S ERABELS LUV ENTEFICHT HFECOVTUTICZEOMES S URBERLE
7.

FIEREEICBAL T, S 3HEELFE L. ThThEEEEE (T Innovation to Enable NASA's Journey
to Mars - Presidential Transitions - Breakthroughs that will Transform Aerospace T79 . Presidential Transitions
DFEBENRLEKRFELS, FATEL>TRESILLAVEDTLE. Tk, AN\TK#EMDS b5 TRHE
[T A AKFEENIKDEIEICELT, FA)HDSEOFHERENMAIZHZE SN SN DONTXHEER
XTHELZLOTY. RBETEL—HAUKHBEICKD RONTAY D EFENBEROFHEARK X
HLGALSEOBERICELTT A RAhya v LTEYELE. Ff KREOXKROFERAF~ADELE
FHFHLGARRELTET ALV A—ETERAHRAN G SIATVWELR: (EE2SH). XBEZ
BELT MEFHIZLEVS>DBFOMRFAREIKRABELCEESNIDETHLS L, TOERVARMSE
MNETEEDBRICKELEAINTLESIDT, SEORBMBHADELLIERNABCEFTFNA TS ER
CFLTI .

BWTEATEZIZE L T, LUATEAR L 1z University of California, Irvine @ Dimitri Papamoschou #i% & &
UZOHAREMEOEIHREDERLETMICHEELELE. ThTh, MEROBMEHFITEVTLRLE
EEBTRERENDBEHEIR MM E#BED D oy FEEFRETIVEICEALTOEETL. BHIZE
TIVEICBHERFRTHAS D v MNEROELDENGEOFFRFEDHEILILVRATLELTO D 2y FNEE
FRDO-DICHA L HERBOBEFMNLETHICEALTHLIBRSATWWELZ. £z, TOETILED
BHEREICE IT2AERICET SEBRELHY E L.

BREECAVTRERERRATH ICLELLTEHOELEMEICHEEL CIEETEL. KEICELD
TLEVT—2aviBNTERON, RL—XITHRREHTTHIENHEREL.. £, BEROHEM
CEALTLHRE-—#METERMZIEE, TACH L TLHRFAOERMOERZ#ERL-HLEELBEVTREDLN
HEFL. CALEMICEALTEEBRENETEERL O EL 2 EABDLDEHY, RELHIZHYF
Lz, HOTELRDRFOFEMARLICHLTANMNY DT CEBRRZHBAL, -7 ENNMRZ2HBLH52ED
BEUEZEBRLLIIENHEFELS .

REIZ, MEFEIZFANHFTRLERHIFREERD— DO THARRE~NDSMET VX FLTIAL:
KREHEDEBREMDARICRHHOELTRHALFET.

[EE Pictures]

ik o

SH 2

EFAERR.




