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The 2022 international workshop on the high energy Circular Electron-Positron Collider, October 24-28, 2022. IHEP & Nanjing University.



(@27 SAPS-TP 850W @4.5K Helium refrigerator — Requirements
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Refrigeration mode (with LN, Precooling)
— Liquefaction mode (with LN2 Precooling)

Cooling Power: 850W@4.5K

Liguefaction rate: 280L/h

Cooling Power: 300W@4.5K
Liguefaction rate: 150L/h
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(&Z7¢ SAPS-TP 850W @4.5K Helium refrigerator — Design & il sis
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FHL-280 Cryogenic System Layout at SAPS-TP site

3000L Helium Dewar

FHL-280 Cold Box

Oil Removal System

Helium gas analyzer

Helium Screw Compressor




=
)
B

7, SAPS-TP 850W @4.5K Helium refrigerator — Equipment § ol

o

'

(i

‘
n
c
-
=
0
=
=
o

3000L Helium Dewar FHL-280 Cold Box Oil Removal System & Helium gas analyzer
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(@27 SAPS-TP 850W @4.5K Helium refrigerator — Cold Box & Turbo-expander & Dl Sil

Helium liquefier FHL-40 FHL-7/0 FHL-100 FHL-140 | FHL-180 FHL-240 FHL-280 FHL-400

Liquefaction Capacity

L/h 40~70 70~100 100~140 140~180 180~240 240~280 280~310 310~420

Compression power

KW 75~90 90~132  132~160 160~200 200~250 250~315 315~355 355~425

Helium refrigerator FHLR-40 FHLR-70 FHLR-100 FHLR-140 FHLR-180 FHLR-240 FHLR-280 FHLR-400

Refrigeration Capacity 160 ~250

W 250~320  320~450 450~580 580~750 750 ~900 900 ~1000 1000 ~1800

Compression power

KW 75~90 90~~132 132~160 160~200 200~250 250~315 315~355  355~425

Serialized Turbo-expanders Serialized Cold Boxes
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(oz2¢% SAPS-TP 850W @4.5K Helium refrigerator — Helium Compressor § J

Qil-injected Helium gas Screw compressor (T315WPH)

3 7‘220&40 Nm3/min

TISWPHDO, |, _/lGMiSesdde 4

el

FAT results:
e Adiabatic efficiency : > 85%
* Noise: 78 db
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(&Z2¢ SAPS-TP 850W @4.5K Helium refrigerator — Helium Dewar

Static

Evaporation Working | Design

Diameter
mm

pressure | pressure
MPa MPa

FHDW-100 100 100 1.5 0.07 0.09 650 1500
FHDW-150 150 130 1.45 0.07 0.09 750 1550
FHDW-200 200 160 1.25 0.07 0.09 850 1600
FHDW-250 250 160 1.25 0.07 0.09 850 1700
FHDW-350 350 180 1.2 0.07 0.09 850 1800
FHDW-400 400 235 1.2 0.07 0.09 850 1800
FHDW-500 500 260 1 0.07 0.09 1100 1900
FHDW-1000 1000 450 0.8 0.07 0.09 1400 2050
FHDW-2000 2000 950 0.8 0.07 0.09 2000 2200
FHDW-3000 3000 1400 0.8 0.07 0.09 2000 2610
FHDW-5000 5000 2300 0.5 0.07 0.09 2400 3200
Serialized Helium Dewar FHDW-10000 10000 5000 0.5 0.07 0.09 2600 4100
FHDW-20000 20000 5950 0.3 0.07 0.09 3300 4220



(@27 SAPS-TP 850W @4.5K Helium refrigerator — Helium Gas analyzer
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Helium gas analyzer

HY-0080P-HEM
Helium gas (5N)
10 ~16 bara
1~1.5 bara
<1 X107Pa.m3/s
0~200vpm
0~100vpm

0~30vpm
0~250ppb

+2 (ppb/vpm) /10%

0.1vpm (Gas) /1ppb (Qil)
DC 4/ 4~20mA
AC220V+10%, 50Hz <600W
600x800x1600mm
170kg
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(&72¢) SAPS-TP 850W @4.5K Helium refrigerator — Operational performance s il sis
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Z2¢%) SAPS-TP 850W @4.5K Helium refrigerator — Operational performance
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(@27 SAPS-TP 850W @4.5K Helium refrigerator — Operational performance § il sis
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SAPS-TP 850W @4.5K Helium refrigerator — Operational performance
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c27% SAPS-TP 850W @4.5K Helium refrigerator — Operational performance - il sis

Running time: 2625 h
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(77 1400W @4.5K Helium Refrigerator—Requirements §

FHL-400 Helium liquefier
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Advanced Energy Science and Technology Guangdong Laboratory

SC Cavity Coupler Thermal shield 4.5K Compression
“ LHe 4.5-75K 50-75K Equivalent Power
(g/s) (W) (W) Capacity (W) (kW)
440

113 1073 1340 1388

| KMode | !
2K Standby 3.4 305 473 419 400 955

(wo LN,)
4.5K Standby 3.49 317 472 430 348 810

(wo LN,)
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(@Z2¢ 1400W @4.5K Helium Refrigerator—3D Layout é p

FHL-400 Helium liguefier Layout
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(@7 4000W @4.5K Helium Refrigerator—Requirements § - L TE l

FHR-4000W@4.5K Helium Refrigeration Equipment
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Advanced Energy Science and Technology Guangdong Laboratory

Technical Data Requirements Equivalent performance @ 4.5K

Refrigeration capacity @ 4.5K

>
(SC Magnet ) >2350 W 2350 W
Refrigeration capacity @ 5-75K
(Thermal Shield) 23165 W A3 W
Refrigeration capacity @ 50-75K >12.9 KW 763 W

(SC current leads)
Total Equivalent Refrigeration capacity @ 4.5K 3646
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