26th International Cryogenic
Engineering Conference &
International Cryogenic Materials
Conference 2016

IOP Conference Series: Materials Science and Engineering
Volume 171

New Delhi, India
7 =11 March 2016

Part 1 of 2

Editors:

T.S. Datta
R.G. Sharma
S. Kar

ISBN: 978-1-5108-3713-3
ISSN: 1757-8981



Printed from e-media with permission by:
Curran Associates, Inc.

57 Morehouse Lane
Red Hook, NY 12571

proceedings

.com

Some format issues inherent in the e-media version may also appear in this print version.

Copyright© (2016) by the Institute of Physics
All rights reserved. The material featured in this book is subject to
IOP copyright protection, unless otherwise indicated.

Printed by Curran Associates, Inc. (2017)

For permission requests, please contact the Institute of Physics
at the address below.

Institute of Physics

Dirac House, Temple Back
Bristol BS1 6BE UK

Phone: 44117 929 7481
Fax: 44117920 0979

techtracking@iop.org

Additional copies of this publication are available from:

Curran Associates, Inc.

57 Morehouse Lane

Red Hook, NY 12571 USA
Phone: 845-758-0400

Fax:  845-758-2633

Email: curran@proceedings.com
Web:  www.proceedings.com



TABLE OF CONTENTS

PART 1

LARGE SCALE REFRIGERATION AND LIQUEFACTION

CRYOGENICS FOR HIGH-ENERGY PARTICLE ACCELERATORS: HIGHLIGHTS FROM

THE FIRST FIFTY YEARS . ..ottt ettt b e st h bt bbbt e bt eh e ek b e e n b e e bt et s b e et e nbe e b s be et e nne e e 1
Ph Lebrun

COMMISSIONING RESULTS OF CERN HIE-ISOLDE AND INFN ALPI CRYOGENIC

CONTROL SYSTEMS . h bt bbb bbb e e bbb e e bt e b e e bt e b b e bt b e e bt ehb e bt e b e e b e ene et e nbeens 11
V Inglese, M Pezzetti, A Calore, P Modanese, R Pengo

HELIUM EXTRACTION AND NITROGEN REMOVAL FROM LNG BOIL-OFF GAS ..ot 19

L Xiong, N Peng, L Liu, L Gong
RELIABILITY AND AVAILABILITY ANALYSIS OF A 10 KW@20 K HELIUM

REFRIGERATOR... .ttt ettt b e bkt b e bbb e bt e bt ekt E e bt e b e ekt ek e e m b e e bt e beebe et e nheebesb e et naeenes 26
JLi, LY Xiong, L Q Liu, HR Wang, B M Wang
PROCESS CONTROL MIGRATION OF 50 LPH HELIUM LIQUEFIER .......cccoiiiiiiiiiceee e 34

U Panda, A Mandal, A Das, M Behera, Sandip Pal

INVESTIGATION AND PERFORMANCE ASSESSMENT OF HYDRAULIC SCHEMES FOR THE

BEAM SCREEN COOLING FOR THE FUTURE CIRCULAR COLLIDER OF HADRON BEAMS............cccc...... 39
C Kotnig, L Tavian, G Brenn

DEVELOPMENT OF HELIUM REFRIGERATION/ LIQUEFACTION SYSTEM AT BARC,

1N OSSOSO PR T TR P PR OTTUROPTRPPON 47
N A Ansari, M Goyal, A Chakravarty, Rajendran S Menon, M Jadhav, T Rane, SR Nair, J Kumar, N Kumar, SK
Bharti, Abhilash Chakravarty, A Jain, V Joemon

ITER CRYOPLANT INFRASTRUCTURES .....oooiiii e 55
E. Fauve, E. Monneret, T. Voigt, G. Vincent, A. Forgeas, M. Simon

COMPARISON BETWEEN REVERSE BRAYTON AND KAPITZA BASED LNG BOIL-OFF GAS

RELIQUEFACTION SYSTEM USING EXERGY ANALYSIS ... s 61
Sarun Kumar Kochunni, Kanchan Chowdhury

DEVELOPMENT OF A MEASUREMENT AND CONTROL SYSTEM FOR A 10 KW@20 K

REFRIGERATOR BASED ON SIEMENS PLC S7-300........ccctmtitiieiiieiesiesteriereee sttt sne e 69
J Li, L Q Liu, T Liu, X D Xu, B Dong, W H Lu, W Pan, JH Wu, L Y Xiong

CAPACITY ENHANCEMENT OF INDIGENOUS EXPANSION ENGINE BASED HELIUM

I 10 10 SRS 76
R S Doohan, P K Kush, G Maheshwari

HELIUM RECOVERY AND PURIFICATION AT CHMFL ......ooiiiiiie ettt 83
J Li, Q Meng, Z Ouyang, L Shi, X Ai, X Chen

ECONOMICALLY VIABLE LARGE-SCALE HYDROGEN LIQUEFACTION ...c.cocviiiiiniisie it 89

U Cardella, L Decker, H Klein

FLOW MAL-DISTRIBUTION STUDY IN CRYOGENIC COUNTER-FLOW PLATE FIN HEAT

EXCHANGERS ...ttt ettt e et et e e st e e s Rt e e s be e s b et e s et e as b e e be e e Re e e bt e am b e e beeasteenn e e e nb e e e beeeeeennneenbeenree s 97
Geet Jain, Sharad Chaudhary, Prabhat Kumar Gupta, P.K. Kush

MODIFICATIONS TO JLAB 12 GEV REFRIGERATOR AND WIDE RANGE MIX MODE

PERFORMANCE TESTING RESULTS ....oiiii ottt ettt e sttt e e saa e snae e teesntaenaeesnaaesneesnseaneeaneas 105
P Knudsen, V Ganni, N Hasan, K Dixon, R Norton, J Creel

MITIGATING AN INCREASE OF SPECIFIC POWER CONSUMPTION IN A CRYOGENIC AIR

SEPARATION UNIT AT REDUCED OXYGEN PRODUCTION ..ottt s 114
Rohit Singla, Kanchan Chowdhury

INVESTIGATION OF BREAKTHROUGH CURVE OF 10K CRYOGENIC ADSORBER IN

HELIUM REFRIGERATOR ..ottt sttt e et stte et e s st e et e e steesseesnteenseeesteeaneeanteesseeestaeanseentaennnneneennseenees 122
Longhui Zou, Guochao Feng, Peng Xu, Huiming Liu, Linghui Gong

DEVELOPMENT OF A TRANSFERLINE CONNECTING A HELIUM LIQUEFIER COLDBOX

AND A LIQUID HELIUM DEWAR ..ottt ettt st et s et et e e ta e sate e te e e see e naaeanbeestaeesteennteenteeanaeenneenneeenees 130
Rajendran S. Menon, Tejas Rane, Anindya Chakravarty, V Joemon



MIXED REFRIGERANT CYCLE WITH NEON, HYDROGEN, AND HELIUM FOR COOLING SC

POWER TRANSMISSION LINES. ...ttt b e b e esb e e b e e e e bt e sn e st e e nnenbeesnesbeannas 138
S Kloeppel, N Dittmar, Ch Haberstroh, H Quack

THEORETICAL STUDY ON THE EFFICACY OF THE COLD COMPRESSOR BASED

CRYOGENIC CYCLES ...ttt b b b et b e bt bbbttt b bbb bt et et 144
Mohananand Jadhav, A Chakravarty, M D Atrey

EFFECT OF TRAILING EDGE THICKNESS ON THE PERFORMANCE OF A HELIUM

TURBOEXPANDER USED IN CRYOGENIC REFRIGERATION AND LIQUEFACTION CYCLES................. 152
Ashish Alex Sam, Parthasarathi Ghosh

MULTI-OBJECTIVE OPTIMIZATION ON HELIUM LIQUEFIER USING GENETIC

ALGORITHM L.ttt bbbttt b e e b e s e e b e e R b e e bt oA e ookt oAb e Ab e e b e e bt eh b e e b e e st e ebeeseenbeebe e beabeenenbeen 160
H R Wang, L Y Xiong, N Peng, Y R Meng, L Q Liu

NUMERICAL ANALYSIS OF TEMPERATURE STRATIFICATION IN A SUBATMOSPHERIC

COLD HELIUM LINE ..ottt etk h et h bbbttt b bbb b ettt 166
J Fydrych, S Pietrowicz

PROCESS OPTIMIZATION OF HELIUM CRYO PLANT OPERATION FOR SST-1

SUPERCONDUCTING MAGNET SYSTEM. ...ttt sttt sttt b e nne e nne s 174
P Panchal, R Panchal, R Patel, G Mahesuriya, D Sonara, L N Srikanth G, A Garg, D Christian, N Bairagi, R
Sharma, K Patel, P Shah, H Nimavat, G Purwar, J Patel, V Tanna, S Pradhan

NUMERICAL STUDY OF THE PERFORMANCE EFFECT OF VARYING VANELESS SPACE IN

HE TURBOEXPANDER NOZZLES....... ...ttt bbb ab e 182
Y R Meng, L Y Xiong, L Q Liu, N Peng, C L Ke, KR Li, HR Wang
STUDY OF A MULTI-STRATEGY CONTROLLER ON AHELIUM LIQUEFIER ......cccccooiiiiiieee 190

L. L. Lei, Y.R. Meng, N. Peng, L. Y. Xiong, J. C. Tang, B. Dong, L. Q. Liu

STUDIES ON STEADY STATE RESPONSE OF FLOATING PAD JOURNAL BEARING FOR

HIGH SPEED CRYOGENIC TURBOEXPANDERS........oo ottt ettt ettt e st e st etre e snbaeeenes 198
A Jain, M M Jadhav, S Karimulla, A Chakravarty

MODELLING AND MODEL-BASED-DESIGNED PID CONTROL OF THE JT-60SA

CRYOGENIC SYSTEM USING THE SIMCRYOGENICS LIBRARY ......ooiiiiiiiiiii e 206
F. Bonne, P. Bonnay, C. Hoa, G. Mahoudeau, B. Rousset

HELIUM REFRIGERATION SYSTEM FOR HYDROGEN LIQUEFACTION APPLICATIONS..........cccceveeee. 214
J Kumar, SR Nair, RS Menon, M Goyal, NA Ansari, A Chakravarty, V Joemon

PROGRESS OF THE FAIR CRYOGENIC SYSTEM .....ooiiiiiiiiiee ettt 221
M. Kauschke, H. Kollmus, M. Martinez-Lopez

ITER CRYOPLANT FINAL DESIGN AND CONSTRUCTION ....coiiiiiiiiiiie ittt 229

E. Monneret, L. Benkheira, E. Fauve, D. Henry, T. Voigt, S. Badgujar, H-S. Chang, G. Vincent, A. Forgeas, N.
Navion-Maillot

PERFORMANCE ANALYSIS OF LIQUID AIR ENERGY STORAGE UTILIZING LNG COLD

EINERGY .ottt ettt s bt e et e et e ettt eeR e e Ee e eR e ReeeRt e e R et eRee e Rt e aRte e R et en et e aR et e EeeeRee e teeaneeenteenree e neennreeneen 238
Li Luyao, Wang Sixian, Deng Zhang, Yang Luwei, Zhou Yuan, Wang Junjie

CRYOGENICS FOR ACCELERATOR

DESIGN AND OPTIMISATION OF LOW HEAT LOAD LIQUID HELIUM CRYOSTAT TO
HOUSE CRYOGENIC CURRENT COMPARATOR IN ANTIPROTON DECELERATOR AT

A. Lees, T. Koettig, M. Fernandes, J. Tan
HEAT EXCHANGER CAN ASSEMBLY FOR PROVISION OF HELIUM COOLANT STREAMS

FOR CRYOMODULE TESTING BELOW 2K ...ttt ettt ettt sva e s sta e sata e nbaesaneesnaesnneennneannas 251
E N Smith, R Eichhorn, P Quigley, D Sabol, C Shore, D Widger

CRYOGENIC PARALLEL, SINGLE PHASE FLOWS: AN ANALYTICAL APPROACH........ccccccoviiiiviiieciieen 259
R Eichhorn

CRYOGENIC SYSTEM CONFIGURATION FOR THE INTERNATIONAL LINEAR COLLIDER

(ILC) AT MOUNTAINOUS SITE ..o oottt b et b ettt besaesbe b et e s e s e e neabesbesbessentaseeneeneane 265
H Nakai, T Okamura, D Delikaris, T Peterson, A Yamamoto

THE ESS SPOKE CRYOMODULE AND ITS TEST VALVE BOX ....cooiiiiecee ettt 273

P. Duthil, M. Pierens, D. Reynet, S. Brault, F. Chatelet, P. Duchesne, G. Olry, N. Gandolfo, S. Bousson, C. Darve,
N. Ellias, F. Fydrych
A SMALL SCALE REMOTE COOLING SYSTEM FOR A SUPERCONDUCTING CYCLOTRON
IVLAIGINET L.ttt bbbt a e h e e s e e b e e R b e b £ e R £ e R e e R b oAb £ SR E e R £ SRR e AR £ SR e e R e AR e eR e e AR e eRe e AR e Rt e Re e Rt e Rr e b e eR e e neanean 281
F. Haug, D. Berkowitz Zamorra, M. Michels, R. Gomez Bosch, J. Schmid, A. Striebel, A. Krueger, M. Diez, M.
Jakob, M. Keh, W. Herberger, D. Oesterle



THE NUMERICAL EVALUATION OF SAFETY VALVE SIZE IN THE PIPELINES OF

CRYOGENIC INSTALLATIONS ...ttt b e b btttk e s bt e e e be e b e s bt e b e e be et e sbeeneebe e b e sae e s 289
Z M Malecha

A 63 K PHASE CHANGE UNIT INTEGRATING WITH PULSE TUBE CRYOCOOLERS.........c.cccooiiiiiiiiniene 297
Kong Chunhui, Chen Liubiao, Liu Sixue, Zhou Yuan, Wang Junjie

THE REDUNDANT COMPRESSOR SYSTEM FOR THE HELIUM CRYOGENIC PLANT AT TPS........ccccc.... 303
H. C. Li, H. H. Tsai, T. F. Lin, W. S. Chiou, S. H. Chang, F. Z. Hsiao, W. R. Liao, P. S. D. Chuang

CONTROL SYSTEMS FOR THE 2 K CRYOGENIC SYSTEMS AT KEK-STF AND KEK-CERL .........cccc....... 310

K. Nakanishi, K. Hara, K. Hosoyama, T. Homma, Y. Kojima, H. Nakai, H. Shimizu
DESIGN AND THERMODYNAMIC PERFORMANCE ANALYSIS OF MULTICHANNEL

CRYOGENIC TRANSFER LINE FOR XFEL AMTE ...ttt sttt e e ettee e baa e e enare e eateeesateae s 317
P. Duda, M. Chorowski, J. Polinski
FIRST EXPERIMENTAL DATA OF THE CRYOGENIC SAFETY TEST FACILITY PICARD .....c..cccevvvevnenee. 323

C Heidt, A Henriques, M Stamm, S Grohmann

CRYOGENICS FOR FUSION & SPACE

MATHEMATICAL MODELLING OF THERMAL STRATIFICATION IN A CRYOGENIC

PROPELLANT TANK etttk 1t bbb b bt b e h b bt bbbt b et s e bt eb e bt et e b e et eb e b e 330
Gagan Agrawal, Jeswin Joseph, Deepak Agarwal, J C Pisharady, S Sunil Kumar

LH, TANK PRESSURE CONTROL BY THERMODYNAMIC VENT SYSTEM (TVS) AT ZERO

L1 YN i I ST TSSO RO PP PR 343
B. Wang, Y. H. Huang, Z. C. Chen, J. Y. Wu, P. Li, P. J. Sun

INSTALLATION AND PRE-COMMISSIONING OF THE CRYOGENIC SYSTEM OF JT-60SA

C Hoa, F Michel, P Roussel, P Fejoz, S Girard, R Goncalves, V Lamaison, K Natsume, K Kizu, Y Koide, K
Yoshida, A Cardella, A Portone, M Verrecchia, M Wanner, J Beauvisage, F Bertholat, G Gaillard, V Heloin, B
Langevin, J Legrand, S Maire, J M Perrier, V Pudys

PROSPECTIVE OF EMPLOYING HIGH POROSITY OPEN-CELL METAL FOAMS IN PASSIVE

CRYOGENIC RADIATORS FOR SPACE APPLICATIONS. ... ..ottt ettt eatea e v 358
Dixit Tisha, Ghosh Indranil
FLUID-HAMMER INDUCED PRESSURE OSCILLATIONS IN A CRYOGENIC FEED LINE .....c...ccccovvevinnee. 364

Jeswin Joseph, Gagan Agrawal, Deepak Agarwal, J C Pisharady, S Sunil Kumar
CRYOGENIC COMMISSIONING, COOL DOWN AND FIRST MAGNET OPERATION OF

WWENDELSTEIN 70X ettt bbb bbbt b e sk e e a e e b e e b s b e eh e b e e b e e bt e hb e nb e e be b ebeennenbeen 374
M. Nagel, C.P. Dhard, H. Bau, H.-S. Bosch, U. Meyer, S. Raatz, K. Risse, T. Rummel
ASSEMBLY INSTALLATION STUDIES FOR THE ITER CRYOLINE SYSTEM ....cccociiiiiiiiieeeceee e 382

S Badgujar, N Shah, A Forgeas, N Navion-Maillot, E Monneret, D Grillot, L Benkheira, B Sarkar
NUMERICAL INVESTIGATIONS ON UNSTABLE DIRECT CONTACT CONDENSATION OF

CRYOGENIC FLUIDS ...ttt h bbb bbbt bbbttt b e bt bbb et ne b e 390
K N Jayachandran, Roy Arnab, Ghosh Parthasarathi
PERFORMANCE OF SUPERCONDUCTING CURRENT FEEDER SYSTEM FOR SST-1.......ccccoiviiininicienn 399

A. Garg, H. Nimavat, P. Shah, K. Patel, D. Sonara, G. L. N. Srikanth, N. Bairagi, D. Christian, R. Patel, G.
Mabhesuria, R. Panchal, P. Panchal, R. Sharma, G. Purwar, G. K. Singh, V. L. Tanna, S. Pradhan
ACCEPTANCE TESTS AND THEIR RESULTS FOR 1ST PRE-SERIES CRYOLINE (PTCL) OF
LT E R LR E e e h R 407
H. Kapoor, A. Garg, N. Shah, S. Muralidhara, K. Choukekar, B. Dash, V. Gaur, S. Madeenavalli, P. Patel, U.
Kumar, M. Jadon, V. Shukla, B. Sarkar, Y. Sarvaiya, D. Mukherjee, A. Dutta, KV. Murugan, S. Gajera, B. Joshi, R.

Panjwani

PERFORMANCE STUDIES OF CRYOCOOLER BASED CRYOSORPTION PUMPS WITH

INDIGENOUS ACTIVATED CARBONS FOR FUSION APPLICATIONS ..o 415
S Kasthurirengan, G A Vivek, Ravi Verma, Upendra Behera, Swarup Udgata, Ranjana Gangradey

DESIGN OF ITER RELIEF LINES ...t be s 423

N. Shah, K. Choukekar, M. Jadon, B. Sarkar, B. Joshi, H. Kanzaria, V. Gehani, H. Vyas, U. Pandya, R. Panjwani,
S. Badgujar, E. Monneret

STATUS OF ITER CRYODISTRIBUTION AND CRYOLINE PROJECT ....cooiiiiitiiiiiie e 431
B Sarkar, H Vaghela, N Shah, R Bhattacharya, K Choukekar, P Patel, H Kapoor, M Srinivasa, H S Chang, S
Badgujar, E Monneret

EXPERIMENTAL RESULTS OF ITER COLD CIRCULATORS TOWARDS THE

PERFORMANCE DEMONSTRATION ...ttt sttt st n e bt b e sbe e e e sbe e b e nbeesnesnean 439
R Bhattacharya, H Vaghela, B Sarkar, P Patel, J Das, M Srinivasa, T Isono, K Kawano



DEVELOPMENT OF CRYOGENIC ENGINE FOR GSLV MKIII: TECHNOLOGICAL

CHALLENGES ...ttt ettt ettt e et e st e et ease e e teeasee e seeaseeenteeasee e s eeamteenseeeseeeaneeenseeaseeesseenneeansnenrennnsaenn 447
RS Praveen, N Jayan, KS Bijukumar, J Jayaprakash, V Narayanan, G Ayyappan

CRYOGENIC HEAT LOADS ANALYSIS FROM SST-1 PLASMA EXPERIMENTS. ..o 454
N Bairagi, V L Tanna, S Pradhan

EXPERIMENTAL INVESTIGATION OF TWO-PHASE NITROGEN CRYO TRANSFER LINE..........cccccceven.n. 459

G K Singh, H Nimavat, R Panchal, A Garg, GLN Srikanth, K Patel, P Shah, V L Tanna, S Pradhan

EFFECT OF LEADING EDGE SWEEP ON THE PERFORMANCE OF CAVITATING INDUCER

OF LOX BOOSTER TURBOPUMP USED IN SEMICRYOGENIC ENGINE ........ccoooiiiiiiieee e 465
Arpit Mishra, Parthasarathi Ghosh

THERMAL STRATIFICATION IN LH2 TANK OF CRYOGENIC PROPULSION STAGE

TESTED IN ISRO FACTLITY ottt ettt ettt e e e et e e e st e e e eabae e e eab e e e abaeeeasbaeeeaabeeesabaeeaasbseessabeeesbaeeeaneeas 474
M Xavier, R. Edwin Raj, V Narayanan

CRYOCOOLERS

JOULE-THOMSON MICROCOOLING DEVELOPMENTS AT UNIVERSITY OF TWENTE.........ccooiiinines 482
H.S. Cao, S. Vanapalli, H.J. Holland, C.H. Vermeer, H.J.M. ter Brake, P.P.P.M. Lerou, T. Tirolien

INVESTIGATION OF THE EFFECT OF A BEND IN A TRANSFER LINE THAT SEPARATES A

PULSE TUBE COLD HEAD AND A PRESSURE WAVE GENERATOR .......cccciiiiiie e 491
A A Dev, M D Atrey, S Vanapalli

MULTIMODAL TUNED DYNAMIC ABSORBER FOR SPLIT STIRLING LINEAR

CRY OCOOLER ...ttt ettt bttt b et h e s et b £ e b e e b £ 21 e e b e e R b e e h £ 2 s e e eb e eR b e eb £ e e e e b e e m b e eb e e bt eb e e bt eb e e e e ebeennenbeenes 499
A Veprik, A Tuito
DESIGN ANALYSIS OF A HELIUM RE-CONDENSER ..ottt 507

P K Muley, S L Bapat, M D Atrey

STUDIES ON THE DEVELOPMENT AND EFFICIENCY IMPROVEMENT OF A15W AT 25 K

TWO STAGE PULSE TUBE COOLER .....ooiiiiitiieie ettt st sba st be et sbe st sbessaenbesneente e 515
J Kranthi Kumar, S Jacob, R Karunanithi, GSVL Narasimham

PERFORMANCE OF CRYOCOOLERS IN A HIGH TEMPERATURE SUPERCONDUCTING

ECR ION SOURCE (HTS-ECR) AND ITS APPLICATION FOR THE HIGH CURRENT

INJECTOR PROGRAMME AT TUAC, NEW DELHI ...ttt snan s 522
G Rodrigues, Y Mathur, U K Rao, P S Lakshmy, A Mandal, A Roy, D Kanijilal

NUMERICAL SIMULATION OF TUBES-IN-TUBE HEAT EXCHANGER IN A MIXED

REFRIGERANT JOULE-THOMSON CRYOCOOLER .......cccttiiiiiiisieiesitse et 529
R M Damle, P M Ardhapurkar, M D Atrey

NUMERICAL STUDY OF A 10 K TWO STAGE PULSE TUBE CRYOCOOLER WITH

PRECOOLING INSIDE THE PULSE TUBE.......coiii ittt sttt st s nnee et s e e s sneas 537
Pang Xiaomin, Wang Xiaotao, Dai Wei, Hu Jianyin, Luo Ercang

DEVELOPMENT OF A VALVED NON-LUBRICATED LINEAR COMPRESSOR FOR

COMPACT 2K GIFFORD-MCMAHON CRYOCOOLERS ...ttt ae e 543
Y Hiratsuka, Q Bao, M Xu

EXPERIMENTAL INVESTIGATION ON MIXED REFRIGERANT CRYOCOOLER OPERATING

AT 70 K FOR COOLING HIGH TEMPERATURE SUPERCONDUCTORS........cccoiiitiiieiisienie e 547
Narayanan Vineed, G Venkatarathnam

CYCLE DESIGN OF REVERSE BRAYTON CRYOCOOLER FOR HTS CABLE COOLING

USING EXERGY ANALY SIS .. ettt sttt e s e et e e s e e s seesnte et e esteeaneeenteesseeesteeaneeenteesnaneseeanseenees 551
Sudeep Kumar Gupta, Parthasarathi Ghosh

EXPERIMENTAL STUDIES ON TWIN PTCS DRIVEN BY DUAL PISTON HEAD LINEAR

COMPRESSOR ...ttt ettt b e b stk e e st e e b e oAt ek e e Rt e e b e e s e e b e e R b e e b £ e st e b e e m b e e b e e be ek e en b e nbeerbenbeenbenbeenes 559
Abhay S. Gour, Joewin Joy, Pankaj Sagar, H. Sudharshan, A. Mallappa, R. Karunanithi, S. Jacob
DEVELOPMENT OF TIN-PLATED REGENERATOR MATERIAL ....ccooiiiieeiteeee e 567

MY Xu, T Morie, A Tsuchiya

EXPERIMENTAL STUDY ON A ONE-STAGE VUILLEUMIER CRYOCOOLER WITH LARGE

PRESSURE RATIO ..ttt b st bt e b e h e e b e e R b e e b £ e bt e b e e hb e nb e e R e e b e e ab e s beene e e beenb e s b e eseenbeannan 572
Zhang Tong, Pan Changzhao, Chen Liubiao, Zhu Wenxiu, Zhou Yuan, Wang Junjie



PART 2

COMPUTATIONAL INVESTIGATION ON THE PERFORMANCE OF THERMO-

ACOUSTICALLY DRIVEN PULSE TUBE REFRIGERATOR.......ooiiie ettt 578
Mathew Skaria, K. K. Abdul Rasheed, K.A. Shafi, S. Kasthurirengan, Upendra Behera

FREE-PISTON RECIPROCATING CRYOGENIC EXPANDER UTILIZING PHASE

CONTROLLER. ...ttt et et st e e bt e s 2t e et e e s R e e teesabe e eeeeseeesseeenbe e seeasteeaaseenteeasaeesseesneeantaennnannnaenn 585
Jeongmin Cha, Jiho Park, Kyungjoong Kim, Sangkwon Jeong

PERFORMANCE ANALYSIS OF JOULE-THOMSON COOLER SUPPLIED WITH GAS

LAY G I L T PSRRI 593
A. Piotrowska, M. Chorowski, P. Dorosz

DESIGN OF HIGH FREQUENCY PULSE TUBE CRYOCOOLER FOR ONBOARD SPACE

N e o I (@ AN I 1 N 1 TSR 599
Thota Srikanth, Padmanabhan, C S Gurudath, A Amrit, S Basavaraj, K Dinesh
STUDIES ON PHASE SHIFTING MECHANISM IN PULSE TUBE CRYOCOOLER...........cccccevveviiiiiece e 607

Padmanabhan, C S Gurudath, Thota Srikanth, A Ambirajan, SA Basavaraj, Kumar Dinesh, G Venkatarathnam
EXPERIMENTAL RESEARCH ON A 12.1 K GAS-COUPLED TWO-STAGE HIGH FREQUENCY
PULSE TUBE CRYOCOOLER..... .ottt bbbt b bbb bbb bt ab e 615
Zhu Xiaoshuang, Zhou Yuan, Zhu Wenxiu, Dai Wei, Wang Junjie

HEAT TRANSFER, INSULATION AND PROPERTIES OF FLUID

NITROGEN GAS PROPAGATION IN A LIQUID HELIUM COOLED VACUUM TUBE

FOLLOWING A SUDDEN VACUUM LOSS ..ottt sttt s saee e teesnaassneesnaeesseesnseannessneas 621
R C Dhuley, S W Van Sciver

HEAT TRANSFER AND FLOW FRICTION CORRELATIONS FOR PERFORATED PLATE

MATRIEX HEAT EXCHANGERS ... .ottt et et e s teesteeesteesnaeanteesseeesteeanseenseennanesaeennseennes 628
L Ratna Raju, S Sunil Kumar, K Chowdhury, T K Nandi

CONSTRUCTION OF JOULE THOMSON INVERSION CURVES FOR MIXTURES USING

EQUATION OF STATE ...ttt sttt sttt sttt bbbt s sk a1 e ke a1 b e a8 b e e ke a1t e b e ah e e e b e e st e ke e ne e s b e e st et e enbenbeeraenbeanean 636
A.S. Patankar, M.D. Atrey

EXPERIMENTAL AND ANALYTICAL STUDIES ON A FOAM INSULATED RIGID TYPE

TRANSFER LINE FOR USE WITH LIQUID NITROGEN..........iiiiiiiteiie sttt snee e nnee s 642
Jyotish Patidar, R.A. Sumanth, Upendra Behera, Srinivasan Kasthurirengan

HEAT TRANSFER AT A SAPPHIRE - INDIUM INTERFACE IN THE 30 MK - 300 MK

TEMPERATURE RANGE ... .ottt et et e e s te e st e e te e e st e e st e aab e e teeesteesabeanteessaeeseeensaeneennees 649
J Liberadzka, T Koettig, J Bremer, C C W van der Post, H J M ter Brake

EXPERIMENTAL STUDY ON HEAT TRANSFER THROUGH A FEW LAYERS OF

MULTILAYER INSULATION FROM 300 K TO 4.2 K ..octiiiiiieiesitiie sttt sttt st s sba st snean 656
Zhanguo Zong, Norihito Ohuchi, Kiyosumi Tsuchiya, Yasushi Arimoto, Hiroshi Yamaoka

A NUMERICAL MODEL ON THERMODYNAMIC ANALYSIS OF FREE PISTON STIRLING

EINGINES ...ttt ettt e et e sttt e es e e s teeeRe e e teeas s e e s Ee e e R ee e eRe e ant e e R et ente e nR e e e EeeeRee e teeaReeenteenreeenneennneenres 662
Jian Mou, Guotong Hong

NUMERICAL STUDIES ON SIZING/ RATING OF PLATE FIN HEAT EXCHANGERS FOR A

MODIFIED CLAUDE CYCLE BASED HELIUM LIQUEFIER/ REFRIGERATOR.......cccco it 669
M Goyal, A Chakravarty, M D Atrey

HELIUM EXCHANGE GAS BASED VARIABLE TEMPERATURE INSERT FOR CRYOGEN-

FREE MAGNET SYSTEM ...ttt bbbt b bt b et b et b bt bbb et be e 677
A. Nadaf, S. Kar, M. Kumar, R.N. Dutt, A. Das, F. Singh, L. Posa, T.S. Datta, S K Sarangi
COMPOSITE AEROGEL INSULATION FOR CRYOGENIC LIQUID STORAGE ........ccccooiiiiiiiicnieece 685

Kim Kyeongho, Kang Hyungmook, Shin Soojin, Oh In Hwan, Son Changhee, Cho Yun Hyung, Kim Yongchan,
Karng Sarng Woo

PERFORMANCE TESTING AND ANALYSIS OF VERTICAL AMBIENT AIR VAPORIZERS ...........ccccccvvene. 693
A S Pandey, V N Singh, M | Shah, D V Acharya

NUMERICAL AND EXPERIMENTAL INVESTIGATIONS OF TRANSIENT BEHAVIOUR OF

COMPACT PLATE FIN HEAT EXCHANGER.......coi ittt 701
Abhilash Chakravarty, M Goyal, A Chakravarty, V Joemon

RADIATIVE HEAT TRANSFER ESTIMATION IN PIPES WITH VARIOUS WALL

EIMISSIVITIES ...t ettt bbbt h e bt h e bt e bt e b e e R b e e bt e h e ekt e R b e s b e e st ekt et e s bt e st e ekt e ne e s b e nbeebeanean 709
Langebach Robin, Haberstroh Christoph



MULTI-OBJECTIVE OPTIMIZATION AND DESIGN FOR FREE PISTON STIRLING ENGINES

BASED ON THE DIMENSIONLESS POWER........cooiiiiitiee sttt sttt e ae e saa et e e nnaesnanenneesnaeenneeaneas 715
Jian Mou, Guotong Hong

MEASUREMENT OF THERMAL CONDUCTIVITY OF MATERIALS DOWN TO 4.5 K FOR

DEVELOPMENT OF CRYOSORPTION PUMPS ..ottt sre et 723
Ravi Verma, Upendra Behera, S Kasthurirengan, N C Shivaprakash, S S Udgata, R Gangradey
XFEL AMTF OPERATION COMPLETED: RESULTS AND LESSONS LEARNED ..o 730

M Bednarski, T Bockmann, Y Bozhko, K Escherich, W Gaj, P Halczynski, B Petersen, S Putselyk, T Schnautz, M
Sienkiewicz, J Swierblewski, A Zhirnov

OPTIMUM LOCATION OF THERMAL RADIATION SHIELD IN SUPERCONDUCTING

ROTATING MAGCHINES. ...ttt b bt b et bt b e bt bbbt s bbbt bt en e et eb e b e 735
P A Saikiran, V V Rao

NUMERICAL INVESTIGATIONS ON THE EFFECT OF SLENDERNESS RATIO OF MATRIX

ELEMENTS IN CRYOGENIC CHILL DOWN PROGCESS ...ttt ettt save e snbaa e e 743
K.E. Reby Roy, Jesna Mohammed, V.M. Abhiroop, S. R. Thekkethil
THEORETICAL ANALYSIS OF START-UP POWER IN HELIUM PULSATING HEAT PIPE .......cc.ccoevvrenne. 751

Monan Li, Rongjin Huang, Dong Xu, Laifeng Li

THERMAL CONDUCTIVITY MEASUREMENTS OF IMPREGNATED NB3SN COIL SAMPLES

IN THE TEMPERATURE RANGE OF 3.5 K TO 100 K ....ooititiiiitiiieieiesie et 758
T Koettig, W Maciocha, S Bermudez, J Rysti, S Tavares, F Cacherat, J Bremer

CONTINUOUS SORPTION COOLING IN ACTIVATED CARBON-NITROGEN SYSTEM USING

METAL FOAM AS REGENERATOR ..ottt bbbt e e bbb ane s 766
Indranil Ghosh

SUPERCONDUCTION MAGNET & SUPERCONDUCTING CAVITY

DESIGN OF THE SUPERCONDUCTING MAGNET FOR 9.4 TESLA WHOLE-BODY

MAGNETIC RESONANCE IMAGING ... .ooiiiiiieiit ettt st s e b e sste e e e sneeenbeesneeeteennseanneeaneas 772
Y Li, Q Wang, Y Dai, Z Ni, X Zhu, L Li, B Zhao, S Chen

DESIGN, ANALYSES, FABRICATION AND CHARACTERIZATION OF NB3SN COIL IN1W

PULSE TUBE CRYOCOOLER. ... ..ottt sttt e st e st e e s ta e e ste e saaeanbeesteeeteesnseentaesnneeneesnreenres 780
Ananya Kundu, Subrat Kumar Das, Anees Bano, Nitish Kumar, Subrata Pradhan

CRYOGENIC SYSTEM FOR THE 43 T HYBRID MAGNET AT LNCMI GRENOBLE: FROM

THE NEEDS TO THE COMMISSIONING ......ooiiiiiiitiiieit sttt st st st sba et sbeaseesbaeneesbessaesbesneeseenns 788
L Ronayette, S Crispel, C Berriaud, R Berthier, G Caplanne, M Gorski, P Graffin, P Hanoux, T Hergat, B Hervieu,
FP Juster, R Pfister, M Pissard, P Pugnat, B Vincent

THE OPTIMISED SC DIPOLE OF SIS100 FOR SERIES PRODUCTION .....cociiiiiiriiesie e 796
Christian Roux, Anna Mierau, Alexander Bleile, Egbert Fischer, Florian Kaether, Boris Korber, Pierre Schnizer,
Kei Sugita, Piotr Szwangruber

DESIGN AND FABRICATION OF INDIGENOUS 30 KA NB3;SN CICC FOR FUSION RELEVANT

SUPERCONDUCTING MAGNET ...ttt ettt sttt steesbeeasteesbeeanbeesbeeasteesseeanteesseeeseesnseanbessseeenseeans 804
P Raj, M Ghate, S Pradhan, A Singh, M M Hussain

DETECTION AND LOCATION OF SRF BULK NIOBIUM CAVITIES QUENCH USING SECOND

SOUND SENSITIVE SENSORS IN SUPERFLUID HELIUM ......ccoooiiiiii ettt 812
M. Fouaidy, D. Longuevergne, F. Dubois, O. Pochon, J-F. Yaniche
QUENCH ANALYSIS OF ANOVEL COMPACT SUPERCONDUCTING CYCLOTRON.......cccccviivrieiinienienieanns 820

Sundeep Ghosh, Anjan Dutta Gupta, Malay Kanti Dey, Gautam Pal

DESIGN OF HORIZONTAL TEST CRYOSTAT FOR TESTING TWO 650 MHZ CAVITIES:

CRYOGENIC CONSIDERATIONS ...ttt sttt et s e sh e s bt et e e ste e sn e anbeesbeeebeesnteanbeesrneennee e 828
P Khare, S Gilankar, P K Kush, A Lakshminarayanan, R Choubey, R Ghosh, A Jain, H Patel, P D Gupta, A
Hocker, J P Ozelis, M Geynisman, C Reid, V Poloubotko, D Mitchell, T J Peterson, T H Nicol

THE 1.3 GHZ SRF INJECTOR CRYOMODULE FOR VECC - DESIGNED AND

MANUFACTURED AT TRIUME ..ottt sttt sa bt e e be et be e s et e e ne e beenaenbeaneas 836
M. Ahammed, P. Harmer, D. Kishi, P. Kolb, A. Koveshnikov, R. Laxdal, Y. Ma, M. Mondal, N. Muller, R.
Nagimov, V. Naik, S. Saha, V. Zvyagintsev

DEVELOPMENT OF INFRASTRUCTURE FACILITIES FOR SUPERCONDUCTING RF

CAVITY FABRICATION, PROCESSING AND 2 K CHARACTERIZATION AT RRCAT ..., 842
S C Joshi, S Raghavendra, V K Jain, A Puntambekar, P Khare, J Dwivedi, G Mundra, P K Kush, P Shrivastava, M
Lad, P D Gupta

SPIRAL 2 CRYOGENIC SYSTEM FOR THE SUPERCONDUCTING LINAC ...t see e 850
A Ghribi, P-E Bernaudin, Y Bert, C Commeaux, M Houeto, G Lescalié



SUPERCONDUCTIVITY FOR POWER APPLICATION

COOLING TEST OF THE 500 M CLASS SUPERCONDUCTING DC POWER TRANSMISSION

RS 5 1= Y/ USSP 858
Hirofumi Watanabe, Yury V. Ivanov, Noriko Chikumoto, Noriyuki Inoue, Hirohisa Takano, Satarou Yamaguchi,
Kotaro Ishiyama, Zenji Oishi, Hiromi Koshizuka, Michihiko Watanabe, Takato Masuda, Kazuhiko Hayashi, Toru
Sawamura

SIGNAL-TO-NOISE RATIO OF TEMPERATURE MEASUREMENT WITH CERNOX SENSORS

AT VARIOUS SUPPLY CURRENTS ...ttt sttt ste et s asta e saaeasteesteeassaeasseanteessaaanseessanassaesnseensessnes 866
A Janzen, B Burger, A Ebersoldt, C Heidt, O Langhans, A Reiner, S Grohmann

CURRENT DISTRIBUTION MAPPING IN INSULATED (GD,Y)BCO BASED STABILIZER-

FREE COATED CONDUCTOR AFTER AC OVER-CURRENT TEST FOR R-SFCL

YA I (@ 2N I 1 ] OSSOSO PR PPPROPTPRO 873
Soumen Kar, Xiao-Fen Li, Venkat Selvamanickam, V.V. Rao

FAULT CURRENT LIMITERS AND FAULT CURRENT SWITCHES BASED ON WIDE HTS

TAPES: LOW CRYO-CONSUMPTION, NEW APPLICATIONS ...ttt 879
A Usoskin, V'V Rao, R Dietrich, A Rutt, K Schlenga
CRITICAL CURRENT MEASUREMENT FOR DESIGN OF HTS DC POWER CABLES.........c.cccooeiiiiiiene 887

Hirofumi Watanabe
PRELIMINARY TEST OF THE PROTOTYPE MODULAR CRYOSTAT FOR A 10 MW

OFFSHORE SUPERCONDUCTING WIND TURBINE........cccooiiiiiiieeee et e 894
Jiuce Sun, R. Ramalingam, Santiago Sanz, Holger Neumann

ANALYSIS OF FCL EFFECT CAUSED BY SUPERCONDUCTING DC CABLES FOR RAILWAY

Taichi Nishihara, Tsutomu Hoshino, Masaru Tomita

INSULATION EFFECT ON THERMAL STABILITY OF COATED CONDUCTORS WIRES IN

LIQUID NITROGEN ... ..ottt et s et e e sat e e be e s ta e e teeaabe e teeesseesateeabe e saeeaeesnteenseeeseeesaeeentaesnneesneenneeanees 910
Thomas Rubeli, Bertrand Dutoit, Irina Martynova, Artem Makarevich, Alexander Molodyk, Sergey Samoilenkov

CRYOGENIC INSTRUMENTATION

LONG TERM EXPERIENCE WITH THE "INDUSTRIAL" 3HE VAPOUR-PRESSURE

THERMOMETER ...ttt bbbtttk b e bt et e bt e b e e bt e b e e Ee oAb e eh e e be e b e en bt eheenbeebeenbesbeenbenbeen 918
V Benda, T Vafeiadis

DESIGN DETAILS OF INTELLIGENT INSTRUMENTS FOR PLC-FREE CRYOGENIC

MEASUREMENTS, CONTROL AND DATA ACQUISITION ....ociiiiiisiiitenieieeeee st 924
Joby Antony, D.S. Mathuria, Anup Chaudhary, T.S. Datta, T. Maity

THE MEASUREMENT AND UNCERTAINTY ANALYSIS OF THERMAL RESISTANCE IN

CRYOGENIC TEMPERATURE SENSOR INSTALLATION. ...ttt st 932
KR Li, G Zhou, B Dong, L Q Liu, L Y Xiong, R Meng, Q Li

FEASIBILITY STUDY OF PARALLEL CONDUCTION COOLING OF NBTI MAGNET AND

SAMPLE PROBE IN A CRYOGEN-FREE MAGNET SYSTEM......cooiii ittt 939
| Catarino, V Soni, J Barreto, D Martins, S Kar
BEAM SCREEN CRYOGENIC CONTROL IMPROVEMENTS FOR THE LHC RUN 2........ccccoov i 946

B. Bradu, E. Rogez, E. Blanco-Vifiuela, G. Ferlin, A. Tovar-Gonzalez
THERMOHYDRAULIC MODELLING OF A TRANSFER LINE FOR CONTINUOUS FLOW

(08 2 40 1 1N 15 TSRS 954
N Dittmar, A Weisemann, Ch Haberstroh, U Hesse, M Krzyzowski
CRYOGENIC INSTRUMENTATION FOR ITER MAGNETS.......oo ittt e et a e 962

J.-M. Poncet, J. Manzagol, A. Attard, J. André, L. Bizel-Bizellot, P. Bonnay, E. Ercolani, N. Luchier, A. Girard, N.
Clayton, A. Devred, S. Huygen, J.-Y. Journeaux

FINAL DESIGN, FLUID DYNAMIC AND STRUCTURAL MECHANICAL ANALYSIS OF A

LIQUID HYDROGEN MODERATOR FOR THE EUROPEAN SPALLATION SOURCE...........cccevvniiniienieene 970
Y Bessler, C Henkes, F Hanusch, P Schumacher, G Natour, M Butzek, M Klaus, D Lyngh, M Kickulies

OPTIMIZATION OF THERMOACOUSTIC ENGINE DRIVEN THERMOACOUSTIC

REFRIGERATOR USING RESPONSE SURFACE METHODOLOGY ....cooiiiiiiiiieie et 978
A B Desai, K P Desai, H B Naik, M D Atrey

NUMERICAL AND EXPERIMENTAL INVESTIGATION OF FBG STRAIN RESPONSE AT

CRYOGENIC TEMPERATURES ... oottt sttt skt b et st e et b e e bt e et sbe e 985
V. N. Venkatesan, R. Ramalingam



A TEST RIG FOR ANALYSIS OF ADHESIVE TAPES AT 4 K CRYOGENIC TEMPERATURE.........ccccccoieee 994
Thomas Funke, Alexander Germer, Christoph Haberstroh, Robert Mayrhofer, Johannes Stipsitz

CONTROL OF WARM COMPRESSION STATIONS USING MODEL PREDICTIVE CONTROL.:

SIMULATION AND EXPERIMENTAL RESULTS ...ttt sttt sb s sne s 1000
F. Bonne, M. Alamir, P. Bonnay

EXPERIMENTAL INVESTIGATION ON MASS FLOW RATE MEASUREMENTS USING FIBRE

BRAGG GRATING SENSORS...... .ottt bbbttt e bt bbb b e e bbb et e e b aeenbeereen 1008
S. R. Thekkethil, R. J. Thomas, H. Neumann, R. Ramalingam
A 1.8K REFRIGERATION CRYOSTAT WITH 100 HOURS CONTINUOUS COOLING ......cccciiieieiieiee 1016

Dong Xu, Jian Li, Rongjin Huang, Laifeng Li

CONTROL AND MATERIALS CHARACTERIZATION SYSTEM FOR 6T SUPERCONDUCTING

CRYOGEN FREE MAGNET FACILITY AT IUAC, NEW DELHI ....ccooiiiiiii e 1021
R N Dutt, D K Meena, S Kar, V Soni, A Nadaf, A Das, F Singh, T S Datta

HEAT TRANSFER RESISTANCES IN THE MEASUREMENTS OF COLD HELIUM VAPOUR

TEMPERATURE IN A SUBATMOSPHERIC PROCESS LINE........ccoiiiiiiiiee e 1029
A Adamczyk, S Pietrowicz, J Fydrych
LONG TERM STABILITY OF CORIOLIS FLOW METERS: DESY EXPERIENCE ..........ccooiiiiiiiiieciee 1037

T Boeckmann, Y Bozhko, K Escherich, B Petersen, S Putselyk, T Schnautz, D Sellmann, A Zhirnov
DESIGN OF A 0-50 MBAR PRESSURE MEASUREMENT CHANNEL COMPATIBLE WITH THE

LHC TUNNEL RADIATION ENVIRONMENT ..ottt st 1043
Juan Casas, Dorota Jelen, Nikolaos Trikoupis
ULTRA-LOW TEMPERATURE NUCLEAR MAGNETIC RESONANCE .......cccccooiiiiiiiieiiisese e 1051

Eric Bouleau, Daniel Lee, Pierre Saint-Bonnet, Sabine Hediger, Gaél De Paépe

CONCEPTUAL DESIGN OF 4HE FILM SUPPRESSOR IN STILL OF DILUTION

REFRIGERATOR .. .ttt bbbttt skt e bt e bt e H e h £ e b e eh £ e E e e b e e bt e hb e nb e e b e e bt eheenbeebeebeaneenenbean 1059
Mandal Bidhan Chandra, Nisith Kr Das

SUPERCONDUCTING MATERIALS, STRUCTURAL AND OTHER MATERIAL FOR CRYOGENIC
APPLICATION

MGB,-BASED SUPERCONDUCTORS FOR FAULT CURRENT LIMITERS........ccooiiieee 1067
V Sokolovsky, T Prikhna, V Meerovich, M Eisterer, W Goldacker, A Kozyrev, H W Weber, A Shapovalov, V
Sverdun, V Moshchil

INTEGRATED CRYOGENIC ELECTRONICS TESTBED (ICE-T) FOR EVALUATION OF

SUPERCONDUCTOR AND CRYO-SEMICONDUCTOR INTEGRATED CIRCUITS........ccoooiiiinecenesiee 1075
V. V. Dotsenko, A. Sahu, B. Chonigman, J. Tang, A. E. Lehmann, V. Gupta, A. Talalevskii, S. Ruotolo, S. Sarwana,
R. J. Webber, D. Gupta

INVESTIGATION ON COMPOSITE THROAT INSERT FOR CRYOGENIC ENGINES. ... 1083
G. Ayyappan, S.B. Tiwari, RS Praveen, L Mohankumar, M Jathaveda, P Ganesh

TRANSVERSE CRACK INITIATION UNDER COMBINED THERMAL AND MECHANICAL

LOADING OF FIBRE METAL LAMINATES AND GLASS FIBRE REINFORCED POLYMERS..................... 1091
W. van de Camp, M.M.J. Dhallé, L. Warnet, W.A.J. Wessel, G. S. Vos, R. Akkerman, H.J.M. ter Brake

TRANSIENT STABILITY OF NBTI RUTHERFORD CABLES FOR ENERGY STORAGE

IMAGNET APPLICATIONS ..ottt bbbt b b e e bt e b b e b e b e e bt b et st e e b e s e b nreen 1098
U Bhunia, J Pradhan, A De, A Roy, V K Khare, M K Dey, S K Thakur, S Saha, H Kanithi

DEVELOPMENT OF INDIGENOUS INSULATION MATERIAL FOR SUPERCONDUCTING

MAGNETS AND STUDY OF ITS CHARACTERISTICS UNDER INFLUENCE OF INTENSE

NEUTRON IRRADIATION ... .ottt ettt sttt he et b et e s bt et e be e b e s he e nbeebe e b e ebeenbeebeebesneenbesbeen 1105
Rajiv Sharma, V. L. Tanna, C.V.S. Rao, Mitul Abhangi, Sudhirsinh Vala, Sundaravel, S. Varatharajan, S.
Sivakumar, K. Sasi, S. Pradhan

VALIDATION TEST OF FUSION GRADE SUPERCONDUCTORS .......ccoiiiiiiiiiet s 1113
U Prasad, S Pradhan, P Raj, P Varmora, A Panchal, A Bano, M Ghate

PREPARATION AND PROPERTY STUDY OF GRAPHENE OXIDE REINFORCED EPOXY

RESIN INSULATION NANOCOMPOSITES WITH HIGH HEAT CONDUCTIVITY oo 1121
Xinran Shan, Yongchang Liu, Zhixiong Wu, Huiming Liu, Zhong Zhang, Rongjin Huang, Chuanjun Huang, Zheng
Liu, Laifeng Li

EFFECTS OF CRYOGENIC TREATMENT ON THE WEAR PROPERTIES OF BRAKE DISCS...........cccc...... 1127

D.S. Nadig, P. Shivakumar, S Anoop, Kulkarni Chinmay, P.V Divine, H.P Harsha

INTER-COMPARISON OF ELECTRIC AND MAGNETIC BEHAVIOUR OF

SUPERCONDUCTING QUATERNARY OXY-PNICTIDE COMPOUNDS.........cooeiiiiiiieiinieieee et 1135
R S Meena, K V R Rao, Hari Kishan, V P S Awana



NEGATIVE THERMAL EXPANSION IN CUBIC AND TETRAGONAL STRUCTURE

COEXISTED LA(FE,SI)13HYDRIDE ...ttt sttt b e et e e bt st e b e e et eseeneebesbesaennan
Shaopeng Li, Rongjin Huang, Yugiang Zhao, Wei Wang, Laifeng Li

EXPERIMENTAL STUDIES OF DIFFUSION WELDING OF YBCO TO COPPER USING

SOLDER LAYERS. ..ottt b b bt bbb b et h bt bRt b btk bRt bbb e
Y. Xie, Z. Ouyang, L. Shi, Z. Kuang, M. Meng

Author Index





