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Table 1 Summry of Operating hours (September 30, 2010)

Temp.

Test Model
est Models Level

Operating hours Remark

Single—stage Stirling Cooler

(DEngineering Model 80K 85248 1999 November: Operation Start
®@Prototype Model — 1 80K 67532 2001 November: Operation Start
@Prototype Model—2 80K 63933 2002 May: Operation Start

Two-stage Stirling Cooler

1999 March: Operation Start

@Engineering Model 20K 72906 2008 August: Operation Stop
®Prototype Model for SMILES (Note2) 20K 22283 2007 May: Operation Start
®Prototype Model for ASTRO-H (Note2) 20K 3394 2010 January: Operation Start

JT Cooler for 4 K

1998 September: Operation Start

(DEngineering Model for SMILES (Notel) 4.5K 9315 1999 December: Operation Stop
®Prototype Model for SMILES 4.5K 22283 2007 May: Operation Start
©@Prototype Model for ASTRO-H 4.5K 3079 2010 January: Operation Start

Notel:Test was JT Cooler only. GM refrigerator was used as pre—cooler.
Note2:The cooler is used as pre—cooler for 4 K—class cooler.
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Table 1 Summry of Operating hours for Flight Coolers (September 30, 2010)

Project Temp. Operating hours R "
i S mar
olee Level On Earth | On Orbit | Total ¢
Single—stage Stirling Cooler
(MASTRO-E2 (Suzaku) 150K 2000 45800 47800 2005 July : Operation Start
2007 December :Operation Start
(@SELENE/GRS (Kaguya) 80K 9200 12600 21800 9009 June: Mission Completed
®Planet-C/IR2 (Akatsuki) 60K 500 700 1400 2010 July: Operation Start
Two—stage Stirling Cooler
@ASTRO-F (Akari)—A 30K 2098 40350 42448 2006 February: Operation Start
B N 2006 February: Operation Start
®ASTRO-F (Akari) —B 30K 2121 13800 15921 9007 October: Operation Stop
®JEM/SMILES(Note1) 20K 2250 6035 8285 2009 September: Operation Start
JT Cooler for 4 K
DJEM/SMILES 4.5K 1172 6010 7782 | 2009 September: Operation Start
2010 June: Operation Suspension

Notel :The cooler is used as pre—cooler for 4 K—class cooler.
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Fig.1 Experimental setup of the cryostat using a cryocooler.
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Fig.2 Time series of the real-time temperature using Si diode.
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Effect of the charged pressure on the GM cryocooler performance
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Fig. 1 Schematic view and photo of the two-stage pulse tube
cooler system.
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Fig. 2 Schematic view of the heat exchanger for the
pseudo-two stage pulse cooler operation.
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Fig. 3 Example of the pressure-piston displacement lissajous.
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Fig. 2 Experimental results for the rated operation. (a) P-C
curve. (b) Time variation of the temperature difference
between the inlet and outlet of the circulating water.
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Dynamic characteristics of the cryogenic hydrogen system for a spallation neutron source
at J-PARC for a 300—kW proton beam operation

AR MEEE, BRAE R DNEE SR ORAED E— R URERE)
TATSUMOTO Hideki, ASO Tomokazu, KATO Takashi, OHTSU Kiichi (JAEA)
E-mail: tatsumoto.hideki@jaea.go.jp

1. [XC®HIZ

J-PARC DOEEAHEF TR T, 1 MW RO F-E— A
VR DREME W S AT o TR A LT i i P 1 7 2 R il R
K (1.5 MPa, 20 K)IZL o THHME T2l S B 572D DI
IRAKFE AT 2 (Fig.1) ZBA%E L72, 2009 4= 11 A 225 120kW
e — A A0 EEiRE FE L D, FEE 12 AiIcE
B Cldd 228, WO TD 300 kW B+ B — L JEHR 2 )L
L77 AFEBETIEL, 300kW BT B — A AHEFCE T DK
BAKFE AT LOBEERERS RIZ oW THE T2,

2. EAHIEAE

RIBAKRFE T AT L, FEEMEME OB EKFE OV
— T EBRT D, TDIZD, B— LA - EIRFTIE,
EFL—ZRENLETALZ LI > T, REAQRFEHE
NG ERIEND, KRVATATIE., ZOEHEH %
T D70, Re—#EEATH7F 2L —4 (R
FEZW) 0 15.70) X B KRFBN—TORBEEEHSEL T
ErETL—2THEZLNARAREZE —4% (RKH
770 7kW) IZ X 0 ET 2 HIEE O LizE il <
TAEERLT,

E— AME IR, B — AEVARTEY 5 OBV A B —
X 0MEL, e —ZHRDIEKE% 209K [ZHRFT5 X
2 PID KN X 2 e — X H 1k 21T > T\ D, 1 MW
DO E— LN AFEND &, T L—XETIEL 3.75kW
DOEFAE WIS 5 7= DITIREN EH L, ZRniHic
FoCFMMoOe -2 ETREITS, ©—F ADT,
02K LA EDRE ERAZBMT 5 &, BRAEHMYDOE —
YD EBECETIES, 0k, e—2H0E, &
— M MEE A B — A ARFT & [F U 209 KIZRRFT
% &9z, PID #IENZ L 0 FHEE S v, VAW A B THIE &
ERRZHM S L= BVA T & ORFIEEIT 5,

—J. T¥ahlL—Hi%, KFEL—TOEIEEIG
CCTHRMZZORBENEE L, ZORR, kKFEL—7
DEAEBDEMEND,

3. 300 kW IBEFE—LAFBEOENETEHIER

Fig.2 12 302 kW [51 £ — A AR I T DIREE E T,
t—4%, THXa AL —XDEEE T, 302kW B+ E—
AN AFEND L, KEAL—TDHES (P1) 1T EHTS
e, T2 —FIFWE L, Zho0ZEEE, b
— X DT 4 — K7+ U— NN S5 E Tkl 3
%o 27T, b —% AH(T05)T 0.2 K DR _EH 2%
L7=DT, 74— R7xU—FH#ICE, BFe—2n
HAMICHY T2 103WDOE—F P HEBFET S8, &
— & H ORI 20.85 K £ TR T L7225, PID )
LY 15 BLUNTHIHME S CTREIE Lz, EALIBE,
t— & HMREE—EIZHET 2 Z LR TE 2, 302 kW
B — D AR ORI 72 7] BRI 12 kPa, 7 F =
L L —ZHEET 3.16 mm  (0.55L I2FHY) Th o7z,

DX, AT v IIRBAMMPKFENL—TNIZE X
BNTh, 74— F7+U—FillE 7 4 — Ky 7l
WEHH Lz —XH#EICE Y, b—% T2
IBELEB MG X, ZOMEER, v — A AHER O
MR EAEINT L, BRI TLE L-REEZEDL Z &
R TE T,

— 180 —

Vent kne
Heshum blanket o 1 1

®2
Helium buftor
Helium refrigerator ark (4004)

Helium buffer tank (50m) ? Turbine
Cold box
I&‘Elnchara 53\ 'ansafcr lines
Pyt n i
H L= it (i yz]| | Moderators
; = TO7 i ‘,f j
HyHe h
) o e [ o Lol
M Yol R —
) o --—C j
Cormpressor £y T21 Vacuum layor ||_'
| Hydrogen circulation system
Ligank (20 m?) b7 e

Fig.1 Overview of the cryogenic hydrogen system
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Fig.2 Cool-down process of the cryogenic hydrogen system.
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Fig.1 ISSP fast rotating cryostat lower frame with Dewar:
view from upper space.

2
timing belt

u i

Dewar

Fig. 2 Double structure scheme of the ISSP rotating cryostat.
The outer structure holding the rotating table on” which
measuring electronics are mounted is colored brown(picture
on the left) and fixed firmly to the basement. The lower
structure supports the rotating cryostat by two high precision
air bearings through which a stable shaft is mounted. The
upper structure and the lower cryostat are joined by a soft
coupling which also functions as the 3He pumping line for the
dilution refrigerator. The figure on_the right shows the
rotatmﬁ parts and the lower portion. The upper part is driven
through a timing belt by a precision AC motor located outside
of the shielded room surrounding the whole apparatus. One
can see a device for the centering of the Dewar at the bottom
to help the initial setting of the Dewar. Final detailed
adjustments were made more than 6 months after completion
of the whole set up to allow for the initial settling of the 10
metric ton structure.
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