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Introduction KEK

!
| 1
[~ | it DDESNSEDNGAMNE®
= |sg|gf|Eecaesjegieg
ookl W m N S Y
2 %le s v E 7
" toulle R B
= ;]ag o1
1

o v@'
4

o

| [

: \Eg.-._ ;
o |

[ I~
| wit | =
all s 5
| S K
I|JI, - o -
<
| =
I : R
W L g
v I o 15
o

'}I'sgkgba wCarppusN !

N
[
T %
|
v
w
v
'
) —
|
'
|

| e
; | o i [ 1
! V"évl 2
\>¥ %

7598

'b‘ ’\'\ :

E— [ 3] 123 §

(5 MR

|

(Tochigi Pref.)

L




|ntl'0dUCtl0n qulum Qomgressor (Actlve)

| - |

i I :1»0' CELEDEL TR — - ~ ~ ¥
S0 lrafif|rererergaies | 5CC (5367 gis)

s L 3 SELE SCC relnforce (157.7 g/s)

| ||
e o
5 Cryogenlc Center (143.8 g/s)
" Cryogenic Center (89.3 g/s)

~— =" Belle-2 Detectbr (62.0 g/s) *
—*° QCS-R (62.0 g/s)
| QCS-L (62.0 g/s)

o 1w e

~N i w i N | -
% Including inactive compressors, more than 10 machines in Tsukuba Campus



Super KEK-B (“Nikko” Area)




Super KEK-B (Nikko)

Accelerators adopting SC cavities

Compressor : : :

Super KEK-B

(Nikko) 536.7 +1567.7g/s 8.O0kW@44K 1420L/h 15.7 g/s

STF 143.8 g/s 650W@4.4K 250L/h 28.6 g/s

cERL 141.4 g/s 650 W@4.4K 250L/h 28.5 g/s



Super KEK-B (Nikko)

Accelerators adopting SC cavities

Super KEK-B

(Nikko) 536.7+157.7g/ls 8O0KW@44K 1420L/h 16.7 g/s

STF 143.8 g/s 650 W@ 44K 250L/h 28.6 g/s

cERL 141.4 g/s 650W@ 44K 250L/h 28.5 g/s
Topics of Nikko Cryoplant

o Nikko Cryoplant provides the largest cooling capacity in KEK.
o However, the requirement of LN, is almost half of other plats.

o |t seems nice lesson to learn the improvement history.



Super KEK-B (Nikko)
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Nikko Cryo-Plant Control Panel



Super KEK-B (Nikko)
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| Super KEK-B (Nikko)
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Transformer of Compressor A
was damaged.



| Super KEK-B (Nikko)
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cERL

o Introduced 8 vacuum pump systems.
o0 2 Kgas DOES NOT return to heat exchangers of refrigerator.
o TCF-200 works as almost liquefier.
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cERL

Return Gas Flow [m3/h]

cERL Heater Test

Acceptable upper limit

120 ‘ _
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of evacuation system.

(57 W)

— Static Loss = Measured by decay method (No supply from 4-K bottle)

— Dynamic Loss = Using heater with keeping liquid level



cERL

Without Heat Exchanger Case
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Heater [W]
— Difference [g/s] = Measured flow [g/s] — (Static + Heater Load [g/s])

— Without heat exchanger case, the difference flow is constant. (~40 %)



cERL

Gas evaporated
by
Static Loss+ Heater Load
(Dynamic Loss)

J-T Expansion

Gas Return Pipe



cERL

Measured Gas Flow
(Supplied 4-K Liquid Amount)
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With Heat Exchanger Case

5 - \ — 35
— @ Measure [g/s] | i
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Heater [W]
— Even 0-W heater load, evaporated gas pass through the heat exchanger.

— Increasing the heater load, more returned gas help to cool down.
— 15 % dryness is corresponding to about 2.9 K.
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STF Heat Exchanger Analysis / Optimization
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Collaboration R & D with Company (Thermometers)
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STF Collaboration R & D with Company (Thermometers)

Measured Points in OMC
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STF Collaboration R & D with Company (Thermometers)

Fitting with a Model Function
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STF Collaboration R & D with Company (Thermometers)
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STF Collaboration R & D with Company (Thermometers)

Fitting Function Extrapolation Results
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Conclusions

© Share several information.

© How to save running cost ?
(LN2, HE, Recover System)

o Heat Exchanger R & D.
Reliable Thermometers R&D.

o Feedback from IHEP to KEK.
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2K Heat Exchanger

Laminated Finned Type Il heat exchanger
Diameter of helical tube - 82 mm.

Length is approx. 270 mm.

Number of loops - 30.

Effectiveness @ 3 g/sor 70 W - 75%




Schematic Diagram of Heat Exchanger Test Stand
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Fig. Behavior of Type Il 2K HX w.r.t to thermal load to 2.0 K He II.



