ISSN 2433-2224(0nline)
JAXA-RM-18-012

FHEMZMARFEEERARTEEN

JAXA Research and Development Memorandum

BEERSY — N TaEEE (CTP-X-A) [C&LD
BIRFEICTER UTe Y T A7 LEERIER

Results of Pump System Test with Focus on Dynamic Characteristics
Using the Cryogenic Turbopump Testing Apparatus (CTP-X-A)

NG BS, Bl EA, MERR, FHE KEHWLZ BE@E

Satoshi KAWASAKI, Naohito SUWA, Nao HAYASHI, Ryu KIKUCHI,
Kazuyuki YADA and Mitsuru SHIMAGAKI

2019%F2H

FHMZMARRFERR

Japan Aerospace Exploration Agency

This document is provided by JAXA.



1. S
2. FBRER{m & AR

2.1. %ﬁ%%’d}% .................................................................................................... 1
2.9. fﬁgﬁgﬁgﬁ&% ................................................................................................. 2

2.3. LRGBS WS

3. CTP-X-A EBRIER

3.1. Eﬁﬁ;ﬁi%gﬁgﬁ ........................................................................................... 3

3.2. K & b DI ER
4. #&5

E I

SEHR

This document is provided by JAXA.



IR 2 — AR o 75l (CTP-X-A) 1255
RIS E H LA v 7V AT L3RRS

JUIRE BB, ZERD LN, B 2R

RKH Fz, B

Results of Pump System Test with Focus on Dynamic Characteristics

Using the Cryogenic Turbopump Testing Apparatus (CTP-X-A)

Satoshi KAWASAKI'', Naohito SUWA 2, Nao HAYASHI *, Ryu KIKUCHI ',
Kazuyuki YADA" and Mitsuru SHIMAGAKI™

1. /&S

H—T RN TNIA T a—WY, AT #
—bt ., %, EhEL— LR EOBEEEZE NS
R END VAT LB TH Y | (FHENMER Lo
72 DITIIfE 2« DRI T TR VAT A
DO DRBIZ KD ENMLETH D, BlZiX.
Hh R EN R E I L CIE S ER N EE Lo —
BUATHELTOXA T I AEBFE LT
BT, MRRERTT OMERS D, T, E
B 2 L 2 7256 UEIR R S0 i R
REICBT O ZFEHZEREL T Z &b 0E
Thbd, Lol kel FoHER] (RIK
IKRBERWNEIEZZ 2 L) W= —ARAKR 7D
VAT LARBR T, 3 A ML EMEICEET DAL
DIEFITRE W,

—F . BEDITZ —ARR T O R B
MWHELA T Iy 7R EBEL Tr—X v
AT LD L E R DG FE (XA Ty
FED) O EED TEY . HIETEON

EM LY, ZTORBREDO AL E c R L
T0174E3 H TR 7o 2T A OB EELC
HL7ZE2ERER ) — X2 Em L=, AT
X, F2lEBR ) — XOFERE R T AT
L DOENEYEFE DB S L T 5,

2. REBRRRE & AR

2.1. B E

Fig. MR 7 — R R o 7 3l BRak fi 0 2k
K zrd, REEix, 7% o 7 ICRE LR
hEFrHHBREEsRB L TRy v F &2
729 tank to tank T AR LT 5, iR
X1 AMW A i & — & & HE I (2 K - THBRE)
S, FEEL —RR T LR L ~UL O E @ ER

(W ®
Heater vyacuum
pump

Vent
stack

Control & data
acquisition room

B2 BEH

Controller DAS
6600V

B ORI LR T D20 DF—RR T
AT LRBROERNE E N TV,

ZDIIRTE RS, FHITEWEREERIFICE
B E =R T DY AT N ERFE N & B Y
(2. JAXAFEFTHE o —OIKRA 7 =
— Y RBRER R A e L. RIE & — AR 7
Bl (CATTS : Cryogenic Advanced Turbopump
Test Facility) & U CiEH ZBALA L7z, 201445
H— RN TR X AR ) — X Fig. 1 Schematic diagram of the test stand: CATTS

LN,

section

doi: 10.20637/JAXA-RM-18-012/0001

TOSERR 30 4212 A 12 B A (Received December 12, 2018)

WA ERY IURFSE = | (Research Unit IV, Research and Development Directorate)

7 WFFEBEER MY S DUMFSE = | (Research Unit IV, Research and Development Directorate) (i = &5 T3 ()
S WFFEB IR &IOS = |~ (Research Unit IV, Research and Development Directorate) (¥ NTN ()

This document is provided by JAXA.



2 FHIAZERTTE B FEREARAT 2B JE E8E JAXA-RM-18-012

ZEBTE D, T—FBEIOD X —E 35
ETEROD, ZRLMNIERK & IFIXF Ui
ORI 2 . IEMEIZRIEREGHIE L CiElR 5 =
EINFRETH B,

2.2. BB

AR &% — AR R o 73 BR B (2 38 1T 5 gl
RBRY U — XA LR R B (LU,
CTP-X-0 & M5, ) OflLARk % Table 11277777,
CTP-X-01%. #£7130tonf% (LE-SB= > ¥ D)2
%) ODZXFANRUE—T ) — R I T
VEV I LAY ELTREREL, FO
RIRIRE 2 — RN TGk ST,
VIR S s B | L E RS E iR gL L 0 B+ 40 Bl
T 5 Lo EkEr S AL, FIEEER S Y — X2
TEA FIHEE L, P I fERREEE DN 7o 2 & & il
WREIDN /N SN L 2R LTV 5,
AT a—YEHDr— 2 ZIZIThER ¥ v
BT —va v Moo 0RENE T A T —
ZI AT WD, #HIEERY Y — X T, &
BitEOHERBRI BN Sy ET —2 3 v
REZTEH%E ERF Y ETF—v a 0%y BT
— g =R Y) TR IR TN,

Table 1  Specifications of the testing apparatus: CTP-X-0

LE-5B LOX
Turbopump CTP-X-0 Turbopump
Revolution 20,000rpm 18,000rpm
Pump head 1410m 470m

(Pressure rise) | (16.0MPa:LOX) | (5.2MPa:LOX)
(11.4MPa:LNy)

0.044m’/s

Flow rate 0.024m’/s

Q/Qn=0.96 Pump discharge pressure

Revolution

Flow rate ratio 052
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Fig.2 Cavitation surge in the CTP-X-0 test
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Fig. 3 Cross section of the testing apparatus: CTP-X-A
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Fig. 4 A new structure of particle damper
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Fig. 5 Time series in rotational speed increase test
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Fig. 6 Radial vibration in rotational speed increase test
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Fig. 7 Waterfall plots of pressure fluctuation at pump inlet under low flow rate condition
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Fig. 8 Suction performance under low flow rate condition
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