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ER - #4885 T ERFY {ERRERERFIAERN

—Guidance for Cryogenics Section

1. JMI=F A& First Step
(1) FIRREEZE (p47 SR FRE- BB HFAEHEEANRBTIIE EENEDONIEHIRE.

Please submit the application form to the office of Cryogenics and Instrumental Analysis
Division every year (see p.47).

(2) RBEELERETEDERE (B A—ILTRLR) ([, BEERBHILDERICHLELDOT, &b
TRATSHIE,
Please write telephone number and e-mail address of both applicant and connector in the
application form in order to contact us.

() HFEERIIRBEEBETEERLT D,

The name of applicant is a person responsible for expense burden.

2. EXIFIA Guidance for Cryogen Usage
(1) PHTUEBRBOERZFATIAL, BRFARTBEELZLIREISH L RZEESHAT
=27 AN
A person who will use the cryogen (Liquid nitrogen (N2) or helium (He)) in our devision

should attend the lecture for cryogen usage techniques and safety. A person who has
not attended the lecture can not use the cryogen.

(2) EFFIRTBRECLERE - REORIRMEEZFSIOT, BHFRADOFSIE (LUTF5IE)EREL,
RE([CBETHE(pp.5-16 BH),
The cryogen usage involves danger of lack of oxygen, explosion, and frostbite. Therefore,
please read this text carefully, and pay attention to the safety (see pp.5-16).

(3) M- FH-HEZFITEALTIFSIZONERFA—ERI(pAT)SROIL, BHREESE,
Please refer to the table for cryogen usage about utilization time, booking, charges etc (see
p.17). Please be punctual.

(4) EFZFRAIIREERFERERZRALLEIERRICANS GRICIREGIBEEEDH
WANE(p.18 SH),
Please put the cryogen usage card in the card box when you will use the cryogens. Please put
the seal of a person responsible for expense burden in the card (see p.18).

(5) BAERRAHLER EREDECHDBREFER/—ats, REEBRITHBORZERHT, /—HC
VEZBRZILAL, RTE, kL #-/—F2RT.
A person who will transfer the lig. N2 take the key and usage notebook in the card box, and
unlock the key on the door of lig. N2 tank, and write necessary matters on the notebook. After
transfer, you should lock the key and return the key and notebook.

(6) BIANYY LRAHLEFTERFA-—ERIMROTHLAHA, RAHLEIZE, ERZRETS



EHIC, R/ —MIWBBEEIEEZEA,

A person who will transfer the ligq. He must reserve the transfer time according to the table for
cryogen usage. When you will transfer the liq. He, you should put the usage card in the box,
and write necessary matters on the notebook.

(7) MOTERERAHT AL, BREL—BITROIE MREICERBSUVGES(E, BEERE
RAEICRLHET, EtiEEZZ1+5,
A beginner must transfer the cryogens with an experienced person. When any experienced
persons are not in laboratory, you should receive a technician’s guidance.

(8) NIV LDEURIFHETHAN, BURTELVEREBRDZEIL, FRICFREICHLET, JIBEDF
wEE9 5,
User must recover the He gas. If user will do an experiment in which He gas can not be
recovered, you should take steps for an extra charge before the experiment.

. EFIAEBFIA Guidance for the Usage of Cryogen Vessels

FEIEDIEFNBRFDEH1(p. 42)SBOIL BEEETFHL, BHURFBICRATL. BEGEER
BEOHMENILE,

Please refer to “Lending of Cryogen Vessels” (p.42) in this text. User should book the lending and
write necessary matters on the note book in the control room (I-101). Please put the seal of a
person responsible for expense burden.

. FRRBRAEREEDERE Examination of a Closed Liq. N, Vessel

BHARRAERER (EENRER) LEILY—EDHEEOREEZENH D, FolITOIZEHARRK
RERBROREICOVTI(p. 4N ZESREL, REERTHELE, EEETTFHIL, HLAA/—MIEE
AT5 BEGEREFEOMENDE,
The examination of a closed Lig. N2 vessel (high-pressure vessel) in a certain period is required
according to the High Pressure Gas Safety Act. Please refer to “Examination of a Closed lig. N2
Vessel” (p.41) in this text, and then undergo the examination. User should book the lending and
write necessary matters on the note book in the control room (I-101). Please put the seal of a
person responsible for expense burden.

. AU LEIREDOFREMA New Construction of a He Gas Recovery Line and its Usage

FAEE FEIEDOIAY)YLEURBREDHFHREFAICDOLTI(p. 43, 44) S, BIUNE EFH R DR
(F, BRTICHEEBRIIERL, TEFEFORMEEERITE L, ITERTHIZIE, [ETAMRE
ETLUERIBANRE TS, FEIEOITELDFTERI(p. 43), TTERD—ITAMIDWTI(p. 43)
i
Please refer to “New Construction of a He Gas Recovery Line and its Usage” (p.43, 44) in this text.
Before new construction of a He gas recovery line, please contact us, and receive a technician’s
guidance. After the construction, please submit a report for the He gas-tight test. Please refer to
“Note of the New Construction of a He Gas Recovery Line’(p.43) and “Leak Test after the New
Construction of a He Gas Recovery Line and its Usage” (p.43) in this text.



1. IZC®HIZ —Introduction

ERITHIREANI D L-BERBRIFETRRDIIITERTEREARESN, FERERLIEBIRTHALT-
DITERTHRARAGHRGNER TS, £z, AUDLIE 100%EAIIKFLTWSIEELERTHD, /-T, &
AN L BAERREZTOREER D ICHOTRENDBEMIHALG T IEESLE0, CSTIHZ DB
[FELTEROUEOEREICET SIERNLGEIAZHRAT S,

FT XETH, SREARRKELEENADESR, BRAMERAI BRI —IRIR - #2721 EBF
EEEBRBORZTEEASFCOVWTHEIZHENT 5, RIZ, B2 ECEFRFAORICKHISEEIRNEER
MEIEZIET S, E3ETIE EFOFMTRAHLAZRRS, =, F4FBIFEFFAOERICHER
ERDNBEMEHET-. LML, ChORBRERLEZLGMHETHAHDT, EERBREITIAIZESSIZHRIZH
IR R DARZHA TIEE Y,

Ff-, ERELTERARRTE, R -EEITHMFIHE, #EB)R EMEORERFLR AL &
BEEBRBOFADRIEINLE—FRINTLY,

Liquid Helium (He) and liquid Nitrogen (Nz) regarded as high-pressure gases for High Pressure Gas
Safety Law in Japan are dangerous if they are used incorrectly. Furthermore, Helium is a limited natural
resource imported from USA mainly. Therefore, we should understand these properties of liquid He and
N2, and use them efficiently and safely.

At first, fundamental points in the usage of cryogens are mentioned in the section 2. In sections 3 and
4, the way of transfer of cryogens is explained in more details, and some manuals for usage of cryogens
are listed up in section 4. But, because these are minimal know-how, persons carried out low-
temperature experiments should learn some detailed textbooks for low-temperature techniques.

(EHDBEALIZDULVT —Unit of pressure)

EHDEALIE SI B R (EREAR) TIE Pa(/IXRAL) THSH, tICIRAETHERMIZALSND

kgficm?, psi, Torr EEZLDERNH D, 452, psi [FRAENIDLBBMBOENEHIIRON DS, X Tl
REBEEHARRZETIE, Pa(X—CRE)BEHODNTNS F—VREFRREZFOELTRIRENIZEANT,
IZTEAVLND (PEHEDLFETIEEEZOLL, KREZIREETHIEMEZRALD),
Unit of pressure is “Pa” in International System of Units. There are many units of pressure such as
kgf/cm?, psi, Torr, which are used conventionally. Especially, “psi” is used in the pressure gauge of liquid
He vessel. In High Pressure Gas Safety Act, gauge pressure is used. The gauge pressure is based on
the atmospheric pressure (=zero), usually used in an engineering field. In physical and chemical fields,
absolute pressure, which is based on vacuum, is used.

Pa(=N/m?) Torr(=mmHg) | kg/cm? psi(Ib/in?) atm(&RE) JKEE (m)

1 7.50062x10% | 1.020x10~° 1.4504x10~* 9.869x10°° 1.0206x10~*
133.322 1 1.360x10~3 1.9337x10°2 1.316x10°3 1.3607x10~2
9.80665x10* 735.559 1 14.2233 0.967841 10.0090
6.89476x10° 51.7149 7.031x1072 1 6.805x1072 0.703704
1.01325x10° 760 1.03323 14.6959 1 10.3416
9.79781x10°3 73.4896 9.991x1072 1.42105 9.670x10~2 1

1 bar=10° Pa =1.0197 kg/cm?=0.98692atm=14.504 psi,

psi: pound per square inch

Ib: libra(E=/RK), 1 CGRE ton)/ft2= 0.94508 atm, 1 Pa = 1 N/m2=10 dyn/cm?




1. 1 BEHRABRREICDINT  High Pressure Gas Safety Act

BEARAGRREFIEEARICLSIKEEZHLTHILEBHELTHIESNTZ, RICHKREELSIT, B
EARSZOHE, bTE, HEICEL, TOERAAEERDIEATELENT KRERRGLDELD, 1
2T, BREAREHETHEENTEL, ThoEFERATILIE(KRZORELHBER) LERZIRFL,
EHEHLEENHDREDHERICBRELATNIEESEL,

The High Pressure Gas Safety Act was enacted to prevent accidents and disasters caused by high
pressure gases. As mentioned below, high pressure gases become very dangerous if we make a
wrong use of those for the production, storage, and consumption. Therefore, persons who produce
the high pressure gases as well as who use those (students and staff of university) must comply with
laws and other related acts, and pay attention to preventing accidents and disasters and securing
public safety.

1.2 BEHADOIEHLFESE Sort and Definition of High Pressure Gases
EEAADSS, BWITHRATHSLDEEMHEH
21, B THHLDEBIHRIEEDTNS. BE  prossure -
HABRREATERINDIEEARITHEDOYMEE  (MPa) '
BTLDOTIEEL BEDKETHHIEMARIE,
HEIFEDYMHEELDOIRIEARITHAIRREEZ
%)o 1.0
1. EHEHRT, iRE35 CITBEVLWTEANL (0.2)
MPa UETHBED(TEFLUZERL)
2. BT EFLUHRT, BELS CITBLTE |

¥l--——-—-—-

HH%0.2 MPa LLETHBLD ?g Temperature (°C)
3. ®IELHART, £H0.2MPa LLEELGBEREM (19)
35 CUTDEHLD Fig. 1. HADRKEEEBE DR

4. LRUST HISEOHONI-LD(RIEST UL Temperature dependence of vapor pressure
KEF, RILTOLAFIL, FILEIETFLY)

BRILTADENFEAFREKETHEEN S, REBRORIAEAYDL(E, BBHEKEN0.2MPa &
HZLRED, ThTh, —189 Cftir, —268 CHHATHY, 35 ELYITHMNIELDT, SEHR
TH%,

Among high pressure gases, compressed gas is currently gas, and liquefied gas is currently liquid.
High pressure gases defined by High Pressure Safety Act is not only specified materials but also
compressed gas having specified states and liquefied gas having specified properties. (High
Pressure Safety Act, Article 2).

1. Compressed gas, the pressure of which is not less than 1 megapascal at a temperature of 35

degrees Celsius (except compressed acetylene gas in both cases);

2. Compressed acetylene gas, the pressure of which is not less than 0.2 megapascal at a
temperature of 15 degrees Celsius;

3. Liguefied gas, liquefied gas, the temperature of which is 35 degrees Celsius or less in the
case that the pressure is 0.2 megapascal,

4. In addition to what is listed in the preceding item, those liquefied gases, the pressure of which
exceeds zero Pascal at a temperature of 35 degrees Celsius, and which, inclusive of liquefied
hydrogen cyanide and liquefied methyl-bromide, are specified by a Cabinet Order.

The pressure of the liquefied gas is identified by the saturated vapor pressure. The temperatures

for L. N2 and L. He at which these saturated vapor pressures is more than 0.2 MPa are about —



189 °C and —268 °C, respectively. Therefore, both L. N2 and L. He are high pressure gases.

1. 3BEHRADOHE, BTl HE
Production, Storage and Consumption of High Pressure Gases

BEARAOIEE I LIEERE, RIEZOMDFEIZIVEEARDKEEZAEMICELZLTHS, L
BEICHNLTCEEETAORFCEENIVELLDIEELH D,

- BEAREZLIVEBVWENDOBEARICTEIIE, HIZ, KUYEADBELNEEARIZTEHIE(RIES
ADFESRT77—)T, HORAIEAH0.2 MPa LLEELELGDZERLE)

TR IElE, BE, — DB —EEXBATEEARADKETELILTHD, FFREITHLTE
BEETANOBRFECEEHNDEGIGEENH D,

5l JIAZERAO— LR IZ/A7RL—4%(CE)

DHEICIEBERGEEZFES TR EARDNOEREARATRIMREABITEE DT ETH S,

Bl I T B BFDDFRAREBR/(KKE) N DX

ARRUARDSBEF(LFa2L—)ENLTRRICHREZED S
LEOHEEIZITEICREITEVA, HEORM EOREEATEHONTINS, £f-, BHIEEERA
DELEGENVEGIZELH D

The production of the high pressure gas is to make artificially the state of a high pressure gas be
means of compression, liquefaction and some other means. We need an application and notification
to the competent authorities according to the amount of a processing gas.

e.g.: “Production of the high pressure” is making a high pressure gas into the higher pressure one.
To the contrary, it is making the high pressure gas into the lower pressure one. (The case that the
pressure of an outlet becomes more than 0.2 MPa for the transfer of the liquefied gas, and so on.)

The storage of the high pressure gas is keeping the state of the high pressure gas of more than
a certain amount at a fixed please. We need an application and notification to the competent
authorities according to the storing amount of the gas.

e.g.: Cold evaporator (CE) for a L. N2

The consumption of the high pressure gas is making the high pressure gas into the state of not
being the high pressure gases by means of a relief valve and so on.

e.g.: Transfer of a high pressure gas in a container to an open type container. Putting the gas of
a bomb into a balloon through a relief valve (regulator).

There is no regulation for the consumption of a small amount of gases, but regulation for a

technical method for the consumption. We need a notification to the competent authorities in advance.

1. ABEMELTOEERERBERTHEFICONT

Cryogenics Section and Safety Training

BANFHAEIERRELL 2 —EKER - HBESITHFUERRERE L, BH41FOEFRBIERER
EIZIRFEY, BM63FICREL-ZRARBEARERMER L 2—1(EFEVF-)ERTSAHIC
EoTWS, RATH, AERBEIBEARRLEESEDICESOON-EEAADE—BHEEL
LTREANIILOHELRAZBRDITRBETIEELIC, £ARFIAKFORREDRY, KEHFED
BREHGEEZTOTND,

F—HEYREECE EEETORTREZROFIIIE), BEFPHREOHELEBEETADE
B, RELEHBEDOIEZLRZHAEER, EHEIRBVCAERBLELORHBIZRELON TS,
ERRBI TIRERFEOITBRBOHFEERIILLAA, BERTTBLELRALT, RAEANIIL
ERARBRERELTHIBTEDLIIHH TS,

EERBRBTE, THOLSHRREEBHZHEAL, EXOEIHMERERICETIEHEITo



TW5, BEFHREOE29X T, FERBBICHTIRLTEFTIRIIODVTHRESA TN F
f=. BEARRBREE2IRITVHEE~ADRZABIZOVTDED N H 5D, EERERBAITIERIF
A-RLBERFTNLICEIVTRLTHABED—RELTERT 2D THS,

The history of the Cryogenic section of Cryogenics and Instrumental Analysis Division in Natural
Science Center for Basic Research and Development (N-BARD) started since the establishment of
the Low-temperature room in Faculty of Science in 1966. The Cryogenic section has existed up to
now through Cryogenic Center established in 1988. Now, the staffs of the Cryogenic section product
alig. He and store lig. N2, provide shared use apparatuses and experimental rooms, and enlightening
activities of low temperature science as Class 1 Producer specified by paragraph (1) of Article 5 of
High Pressure Gas Safety Act.

Class 1 Producer has been required the subjecting our Designated Facilities, periodically (once a
year), to a safety inspection conducted by the prefectural governor, and drawing up a Hazard
Prevention Rule and submitting notification report thereof to the prefectural governor, preparing a
Safety Training Program and implementation of the Training, conducting self inspections periodically
for safety and daily inspections. At Cryogenic section, the staffs make efforts to supply Lig. He and
Lig. N2 stably by means of the maintenance of manufacturing and storage facilities and voluntary
operational safety activities etc.

At Cryogenic section, the staffs conduct the work for the safety of the production of cryogens by
organizing the safety management texture as below. The Safety Training for workers is regulated in
Article 29 of the Hazard Prevention Rule, and Article 27 of High Pressure Gas Safety Act. The
cryogen usage techniques and safety lecture doing by cryogenic section is carried out on the basis
of their Articles as a part of the Safety Training.

EERBBIZEITHRTERER

Safety management texture in Cryogenics section

REHfiFEE Safety Controller
(LBEXRKEE President of Hiroshima Univ.)

RRFIFEDRIEE Deputies for Safety Controller
(ER - R)

1R %% 8 Supervisory Safety Worker
(EEERDEIHE, aEHRAEERLETEARAKIEE)

RLRE D IEE Deputies for Safety Controller

(BEE)
#7154t Cooperative companies EEMEE Workers
(BRirHEEE RERHE) (BRZFATEHIRZDFE, HHBE)




2. EXFAO—BMEEE —Cryogen Usage Techniques and Safety

REBMGEEFIDMEEE Table 1.ITFEDHTRT . WTHLBESEN - BEA LB/ SV - REITH T
5HAOERIL (BRL) BRRZVEVSHELAHY, ZE-BR(ZR) - BEFOFEHRIZOLNYOTW,
NoDUEESCEBLTIRMYERSZENEETH S,

Table 1. shows the summary of the physical properties of some typical cryogens. These possess low
boiling point, relatively lower latent heat, large volume ratio of the gas and liquid. In using the cryogen,
there exist possibilities of accidents of frostbite, lack of oxygen (suffocation), explosion, and others.
It is important to understand their properties very well and handle the cryogens.

Table 1. EXIDME Cryogen properties

&K nFE #a (K HEE (g/emd)t % (callcm?) Bt
Liquid Molecular weight Boiling point Density Latent heat Volume ratio
O2 32.0 90.19 1.144 58.2 800
\\P) 28.01 77.35 0.808 38.5 647
“He 4.003 4.216 0.125 0.62 700
3He 3.000 3.1905 0.059 0.12 440

TEEF] 4 5% (2014), p.383.(Chronological Scientific Tables 2014, p. 383)

*BIEL: BRTORADAKIELO0C, 1 RETORAEDEELDL

Volume ratio: the ratio between the volume of the liquid at the boiling point and that of the gas at 0°C
and 1 atm.

2.1 H{FIZ3EE —Pay Attention to Frostbite
ERZIMYERSKE, TREDIIGREATFEMNEGICHLAEEELH D,

In the handling the cryogen, your hands and foots may be frostbitten by causes mentioned below.

[[FA] Causes
a) REMLE-EFICEHLZAKRARICEFOHGARLNSILEIND,

When the bare hands or body are exposed to a cryogen or cold gas.

b) FSURIT7—Fa—TDAMBEDBERRECH>-ERBICHND, PEDREREREFOLICS

FLTH, BREBRARATRENMRESN DO TEEGICEGSLND, RAZBRTHILI-EBERFT
BHE, ARICEDRENLENFOFACODNTLEL, DEWEIGITHED, BIEAND LB E—
BHENKREN(EHSE p. 55),
When you touch a cold metal such as the surface on a delivery tube. When a small amount of lig. N2
drops on your hands, your hands protected by the N2 gas is not frostbitten. However, when a cold
metal cooled by the lig. Nz is touched by bare hands, the hands and metal sticks together because
of the no protection of the gas, and then, the hands are heavily frostbitten. In the cold metal cooled
by the liq. He, there becomes a serious situation. (See reference materials p. 55)



c) mNI-FRTEEERAICAND,

When you touch cryogens directly by your wet hands or foots.

[R5 1L 5] Prevention

a) ERIZzRVESKRIE, EFRFLTEROMEBF
BEFEHTS EFOERMFRERLLAE
DTHEAL TGS, (Fig. 2

You should use leather gloves or thermal

insulating gloves in the handling the

cryogen. Do not use cotton or woolen work
gloves in which liquid N2 sinks.

b) KIRZFIZEFIAD D 1= ITHFREILNEEL, Fig. 2. iRAFR, ERHFREEFEF Thermal
ERIAKBOE M EBLANESIZTS insulating gloves, leather gloves and cotton
- ° work gloves
Please brush away the Lig. N2 quickly when the

lig. N2 splashes.

c) BEINRELOTIWMEEET -V L GEEBRL, ERMNBICADDERS,

You should use goggles to prevent the lig. N2 from getting into the eye when the Liq. N2 splashes.

[E§I1ZH>TLE-1=5] Treatment for frostbite
a) RENREDILK—ETHIELIEZDERERKIZET  FSIAV—IEFAT, HmESTS

You should soak the frostbitten skin in a hot water. Do not use a drier. After that, go to a hospital.

b) BIERIREDEBEFLHENODWIHEIF, EREHIFHFREEITED, Ho<KYERIMNL THEEEIC
17<
When your hand stack to a cold metal, you warm up the metal up to the temperature of tepid water,
and them, take your hand off the metal slowly. After that, you should go to a hospital.

c) EFIANBICA-T=b, FKTHEL, I<ITHEREAIT

When the Liqg. N2 enters your eyes, you should wash your eyes by clean water.

2.2 EFHOERABELIVERBEOBKRIZER —Be Careful of Lack of Oxygen
EFROBRAENORAENDRERRIEFEZEIZKRZVOT, LEDOEFITEHRILT I LAV BEL T
FTHEMNTES. #-T, TSN -METERZEATIHESERROBALNHL-0, BFBRRLEHT
hEESE,
Vaporization of liquid N2 will increase its volume and decrease the concentration of O2 in the room.

When the cryogens are used in the closed room, we must ventilate the room.



BERIEIKECRD 2 FBHICHFESND,
a) 2EEEX (Acute oxygen-shortage): BEEMNIFEAEEFNHVARZRIVGAL ZETRIKICEISE
K. BRIOWFELIFTETNITENVKBOEARICASL, HTH 1 BORRTEN, FEDOAMEEMEITA
W Fiz, ERNRBLTVIRBICETE ST THERIZQEERITETHD.

The rapid oxygen-shortage is caused by breathing a gas without oxygen. When you come in the

room in which the oxygen is 0%, you fall down in one breathing, and have no chance of

resuscitation. To breathe near the evaporating gas of liq. Nz is a suicidal act.

b) #& 2B R (Gradual oxygen-shortage): BFREENDLT DETLTVSZEREFRTSHILITELS
T oKY FIFT HIEIK (Table 2.5 8)
The gradual oxygen-shortage is caused slowly by breathing an air in which the oxygen

concentration decreases gradually. (See Table 2.)

Table 2. BERREET BREMER) CLDARADZE
Effects on the Human Body due to Gradual Oxygen-shortage
%5 (Normal O2:219%)

fiE K
BMREE | BENE Symptoms
02 % mmHg

ARiE - PRI DIEN, BEE, HEK(BUOTRE), HHET, FHaEFHO
BT, BEMAEORENARES, F7/—EABEND, BOMRIBEMNK
BEHHS, (Increased pulse and shortness of breath, headache,
sick feeling, muscle weakness, poor concentration, cyanosis. In some
cases, a weak after effect remains in the body.)

FIFTADIET, BHOICTREICLGD, BREGREFTR HULTLVKE, 58
A -BRY-IBHEAH D, KELF(HISEENRED), 25BN, BEHIE
BeLizy), BER-BFIoERIT L F7/—EICGEGE, MEYRERRGK
BE L1 D, BEE N D, (Reduction of judgment, mental unstable,
extreme exhaustion, drunken state, headache, ear noise, sick feeling,
increased body heat, listlessness, light headedness, cyanosis. Some
after effects remain.)

e, TEIOBHADEL, BREZRCTHUALYEILY TELGL, &
Bi- 4% -EHEE, F7/—EHHS, BE- D RBREES £ 52k
%, COEBMNETRDEBELGLHN, FEAERELTHIEREICEVRERED
% % . (Vomiting, collapse, hallucination, loss of consciousness,
cyanosis, swoon, central nervous system disorder. This stage is between
life and death. Even if a person can be rescued alive, he/she has very
heavy after effects.)

<6 <45 HEDOHEFRTEE-km-EE - LDEFLEICRY, 2<DBE, EICE
%, (Death)

16-12 120-90

14-9 106-68

10-6 76-45




[EE R B DHEEHE KD ER)] Factors of the Accident in Oxygen-shortage

a) ZRKE: BRTERNICASEALTHTE, EPFHEENALZVLDOT, AINREREATENTLOSDOMNES
T, BT THBIC A= ABEEICESBRMEAF LY,
Secondary Disaster: There is a high possibility that a rescuer coming into the room without oxygen
suffer damage because he can not find why a person falls down in the room without smoke or irritating

smell.

b) ¥IETREN D RIN: BIRAAKEBODERNICAVEFEOLESR, CAELGEDERAHTH, BALERICEL
HIERFZEHIBTEL WG E N H D,
Lack of Judgment Ability: A person coming into the room without oxygen can not understand that his

headache, nausea, and coma are attributed to the lack of oxygen.

C) MARSDRMET: BRICKIFERFLENDHFLEDF YU RIHERELE 3~5 N TRHET
L. 7 DLETIFEAEEDELS (Fig. 3), HICHRREENMEVGFICEISN TOSRBNSRMIESE
LY oHERFEL B TEREZN TEIEELHD. T, EABELTH, SEREE, EBHEERET,
FREEE, 8, /MO0—ELGEDREENEIZENZL,

Sharp Drop in Resuscitation Opportunity: A chance of resuscitation decreases rapidly in 3~5
minutes after the stop of breathing, and becomes zero above 7 minutes (Fig. 3). Even if a person is
resuscitated, he has sometimes after effects of disease such as speech impediment, motility

disturbance, narrowing of visual field, hallucination, neurosis.

ZREEEETDODOH, ARGHISHBE,

A rapid treatment preventing the secondary disaster is required.

(%)100~
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Survival Probability
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[*13k] Prevention
a) BEAL-METERFZFEMATILEL, BMRABEERATINEREARIBEETEFANBET DK
NILETHD(EHNSEp.54),
When you use lig. N2 in a closed room, you should release the N2 gas out the room by using a
ventilating fan or exhaust pipe. (See reference materials p.54)

b) RAETERAZERT HRIIBZERITIL,

When you take a vessel of lig. N2 by car, you must open the windows.

C) ILR—A—(ZLHEFIEMDIRIEIANRELLGNI L (ERSE pp. 45, 46),
When lig. N2 or He is transported by elevator, the vessels should travel alone in the elevator, without
any people accompanying them inside the elevator. (See reference materials pp.45, 46)

d) ERNENBERRETHIEEONLEZFZRTEMRL, BREED 20%ULEHLILEHRELTHS

AETSH, ERNFOBERRREEZATIRIEREEMNERRRESZERT L (BRREFTER
EERERTLUAILATEE) .
When the inside of a room seems to be in the lack of oxygen, you should ventilate the room with a
fresh air, and you may enter the room after you find that the oxygen concentration becomes 20% or
more. You can examine the oxygen concentration by an oxygen tester borrowed from Cryogenics
section.

2.3 BREFHALTIELMFELY —Do not Seal Cryogen Vessels
BEAND LPBEZRIBRZPTLNEIODRRALHLIDTHEAT DLT DEFELTD, DK
K5 273 KO O TK[EDKEANDEILDRE, KIRITZTLENK 700 BLU 647 fFIZHY, ChibDik
REAN-BREHCHILERAFTFECERELL-THRREOBRMELHE. EREANLBREBEAR
BBICLZL (Table 1. EFKIDME CHhm-BHEL)).
Lig. He and lig. N2 boil even in the vessels because the heat enters from outside. When the lig. He

and N2 are transformed into gases at 273 K and 1 atm, their volumes expand up to 700 and 647 times,
respectively. When cryogen vessels are sealed, there is a danger of explosion because the pressure in
the vessels becomes very high. Do not seal cryogen vessels. (See Table 1.)

[ZBADIRE)] Causes
a) EFlE AN-BEROEFEOHMKTHEL:,
The vent of the vessel containing a cryogen is closed by ice.
b) HEARAHR (RERFRENMIVLTLD)DE/NILTERFLELT:,
All of valves in the sealed vessel are closed.

[*12K] Prevention

a) BHRONMMICEIMNFERLAENVESIC, BROICHUEREAFTS,
You should mount check valve in the vent by preventing air entering into the vessels.

b) HEARARETERATIRICIIERAZELCERET D,
When you use relatively large sealed vessels with some relief valves, please read those manuals
and understand how to use them very well.



2.4 EFIRBIBWBLIHBL
—The Neck in the Vessel is Weak Mechanically

ERTEBAREE FICTEHTRABEIZASEET, Handle

A%

EHABRNCEL. 0T, SEFMICLLY, FLL  EES e
EBEMREYLBEVCEGBL, 10 LUTORKERS cap
BULMETTRELLTLELDODRALY, R
The neck in the vessel is weak mechanically. Outer tank

sME

\Vacuum insulation layer
the large vibration. FhE B EAE

LEEERTEERE, Fig. 4 DESIEEEEZSE
ZEICLTHERL, BRAZDLGKT H-OABANIRKEEER
GEEDE (M ARLEF) TRYSITIHEEEZHED,
RERD TEIZIE, BBEICE - TEZEEZHITH=DDF
HROBFNSDVTNS AV LBFLEZRTHLH,
Fig. 5 D&SICEEEN_EITH>THEY, BEEELEZE
BORMICKRAZERZANTRRAZHLT S (RAEAZR—ILFE),

REDAYDLBHIE, BRAZREEDLTREANIDLOBRARAREHALTRRAZHLETEIHR
D= ILREINR KL ED NS, CNICIEBREH RO —ILRBILTILFO—ILRBILIF(EN S 27N HY, Tkl
TILFO—ILERIA LN,

NI, Fig. 6 DEIICEREHARTEDLYIZHIZEBOHRE A CL TERIHLEEZRE T HEHEICR—/N
—A2alb—2av[lEoTLRENTHIDT, BRMCEDYETHELNIZENAR—H—LEHI—IL
FiRz#EBLERHHE, TOMEEERICLTHEAT 5,

L.He injection hole LJiHRD .
on t LHe SEAD ( .He m1ecPon\
.Nz ven ﬁ/ EHEt _)® PE/ LT

Therefore, do not knock the vessel down, and put

Fig. 4. EXAE%H

Lig.N2 vessel

G.No %N ErFavy Pressure gauge — valve
L.N; injection hole
L.N2;EADO -
BREEZENEH —
Lt tank ity
nets valb—iay
L.N, tank Super—insulation
L.N,#&
. L.He & I LS
Yt L.H tEnk LR
Support -neta .| Cu shield plate
5EZiE
Vacuum layer e
Vacuum layer v
[ ]
ST © ©
Fig. 5. MAZERI—ILREIAYD LR

Fig. 6. AR —ILREINY D LB
Lig. He vessel shielded by gas

Lig. He vessel shielded by lig. N2
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2.5 EREARRUVEADORAHLEDIER

a)

b)

c)

d)

e)

f)

g)

—Notes for Using the Vessels and Transfer of the Cryogens
BRICEVVASTWENCLERRT S, EYMNASTVSENRDFRERELDHL, BREWIETHL
BHd, BIZIL, KB TWIEEKIZEDLIRDRIERTERERIBET N HDH ATREHRE
DAEFHITRAANFIRFITEZ DB LD T, HITEET S,

If there are some contaminations and water in the vessel, we should remove them before the transfer

of cryogens.

ERODBRFICRAMEAZICOREBAMNGELAVIZEEZ LD THELIRL,

It is not good that cryogen is poured suddenly into a vessel at room temperature.

100 L 5ADEHMDERARGAREZERERE EVLHRRTEHPINEFIOFTSEHET 5
RN H D,

There is a possibility that the large vessel over 100 L stumbles over a stone.

ZHRBRARZERERTE AEALRELTNSILLHLHDT, BHDBEANOZRAITHIRFIETS
CEEAPBVELSICEBZNDHRERSRANLTHALHAT B) . RAFLEREHBEABLNGEA
HHDTRETDRFLIE.

Please open the cap of the closed vessel after the inner pressure is released.

REFEELANDYIZHE>TLSHILAEH, CHIFBEIRTH S,

Do not use a safety valve as a release valve.

ERORAHLEED, ZOHEENATEELE, RAHLEOIS T ILEIREGERITHUOLLE,
FHERNSTLLHD. BEREKITTCRHULTESLSIBRAILELH D,

Do not leave the place where we transfer cryogens. In the transfer of cryogens, we have

possibility to be in unexpected accidents. We always need to watch circumstances carefully.

BHEREZRAHTE, FEONLITEEHLADLOUSSFESDOE, Fig. 7 [SRAZROET
BOBEEZTRY . REERORE TREET (ZEED ITEY, RELOARELITERNERDREED
EMNDHASEIIHELO TS (REET D BRY EHETIHEKRDESERTLTNS)  A—HF—[THER
DEAZFALRELANSRAZBRERALET

FTREICZIE, BEDERADEDICENZ—FITRD-ODRELAL, AADRAFICEANLFRLTE
FFENBRTIEDBNRIARZRHT 2R ERFLDOHEE- TEEHBFT D HDFFNFLTL
B NBEHFICSHEHE AELRPOREFEHTEFOERICOLEMNLIDT, HHL/NLTLIS
[FEbohcl. REORIIESTHFICMEEY FREISEHTSH L (BL, KEFBETHMBEVA
ADNHTLSD, CHIFEEZDRELFIEEIL TLSI=HTERETIHELY),

Do not handle anything except transfer valve in liquid N2 tank. There are some relief and safety

valves in liquid N2 tank. If a user handles these valves, there is possibility to increase the pressure

11



in the tank. Please handle only transfer valve in liquid N2 tank. If you find some anomalies, please

contact technicians in cryogenics division.

h) EHUE TEICIEZ/ LT EZS>BYEANHECE, GBEIZAZMADE/NILTRD /YT UEEDHEDTHE
EDAT), 3B, BADLT DR T/NIILITNEYMLZEAH D,

Close the valve tightly after the transfer of cryogens. The valve is frozen because the cryogens

come out little by little.

i) ZRAMERAREIEEHNRRZREDEREZT, EHNICEMME CHAMRESFOREEZZ(THILE
NEHFDITON TS (BEHSHEp. 27, 36),

BT EEZE
L5+ Safety valve
Level gauge
JMmEEtT Pressure gauge
| Relief valve X Vent hole
% ELFA Z BHO
|
-l | : ok Pl —
e e k10 FHAD
Transfer valve HeTft#~ ' Venthole Filling aperture
l to He liquefier

Fig. 7. RAZRITHEDHEE Structure of lig. N2 tank
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2.6 EFIDRAHELEOOXDEDIZEDHS
—Pay Attention to Safety and Suppression of Cryogen Losses in the Transfer of
Cryogens

EFRAELEOORERDI=O, 1T BEOISVRI7Z—Fa—TE#FHL, RAHLEICIEEDE
REBOAZHATEIDTIILGBRARBARBRIVZIIE)ZFALTEFRT S,

EFIEBRONBAHERHINIENITHEVVEETTAZLBVNERLT, BRAREG>THIFTLES,
Ftz, BRABROCRAEANID LDOBE (Table 1.)1E, £hZh 39 callcc & 0.62 callcc TKDEh (539
cal/cc) [ITHERF o &NEL, BFIDIGZE, EFKICKDAEIMEIL/NEL,

ZIT, PANEELIEN Table 3. TREND, HIZ L, FADIHEE, 42KAGOTDIZET HKAEANUD
LElL BRALITZEESTR, 77T KETRAZRT—EF AT HL 300 K Lo AOTEDK 1/15 THELD,
S, HRIVZNWE—LFIATSHE, 1/200 [SEEPT B, RIKAERT, 300 KNS 77 KAGPTIHEET
L BEIDBRARERER HARAIVANE—ZFATIHERRLTERALIED 63%TEL,

#oT, BRAHLOBRIE, SV RI7—Fa—TEFELRAAT, BAARDNBHRDEFTECELIIZL,
BAFPoHAKYRAANTEREARADIGEICIYBHRABORCHIMER DA PTLIITT 5, EL, BRI
BRALERIZOELTIBEEF1—TERIYT2LLICLT—B, Fa—J2FTFALLBZBUELAAT
BHLET D, SHAWLE, BTISHES>TWVRAEFEL TEGE>TLES GEIIT R R0 RAHLE"SER),

In the transfer of cryogens, we should carry out precooling by the cold gas. At first, we put the transfer

tube into the bottom of the vessel, and cool slowly the tube and inner part of the vessel.

# &l Cryogens He N2

AELEE

Cool down temperature (K)

4.2 77.3

HMODIRE

Initial temperature (K) 300 77 300
BEVZITZRA

Case for using the latent heat of | 31 2.2 0.46
the gas

BREARIUZLE—ZFA
Case for using the latent heat | 0.79 0.15 0.29
and enthalpy of the gas

Table 3. #f 1 kg DAHNETHERIDE (L)
Amount of cryogens needed 1kg of Cu to cool down
(BOC #t  Cryogenic Data Chart &Y)
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2.7 BEZRICBETADBRRITTE
—Hazard of Condensed Oxygen in Air

Fig. 8 [ZRY LIITTRETHEAEDHHF(90.19K) 7k
FERDOHBR(77.35 K\KYBLDT, ZRHDEFR
NBRAERITAEITAHADOT LY,

RUMAREREERICELLEEE, BROAN g
FITERTIHOBRDIFEAENBRABERRICAEDAHE
HrHs. BREThESBROBREIEAEN 8O
XMEHRTHS, 0T, ADTRNORKES o
BITEE, BRIEUDIKIELHDDT, BRERRS

E3M IS I/ = 35 = 70
BADTARCTRENEERYESLELIREE (0 —L L

90 90.19

EECE

Ff=, BENBITHAAEREZERDREIT Fig.8 D Fig. 8. BBR-ZRDR - RETLHR
FHERICR>TERT 5, Mo T, REFTDERIEIC Phase diagram of O2-Nz
BREZROBREERELTHAVSEEILEEND
EThHb.

BRICEGEHRALLENESIZTZHFEBIEELTIE Fig. 9 DTUELH(BESE) BNTS—(EHESH
EIZEROBFFIZOANRLN) ANELALGNRDS,

When liquid N2z is exposed to the air, the oxygen is condensed in the liquid N2. We have the hazard

of explosion when flammable gases or organic compounds come into the liquid N2 with the oxygen. In

order to avoid a back current of the air, please use Bunsen valve or bubbler.

\} \
. W\ —
=JN: \
Stopper A
mvAs JLFa—T I_I
Cut Rubber Tube -
1 440
Qil
Fig. 9. (a) 7>t > % Bunsen valve (b) /37Z— Bubbler
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2.8 BEAYDLADI Y RAI7—F1—T FERITHRHEL
—Do not Handle Roughly the Transfer Tube for Liq. He.
Fig. 10 IR &SITHRAANI D LADIS VR I7—Fa—T SHBEZO_EERETHY, TARITHKS
EAR—HY—PENTHEENENEMLIY, EENBELG YL THBRRICEYERTEGLG S,
X, EERBREIHEATOLDIEERD 12 mm THD. 1A RIYIRIT OB, BEAYDLERAA
hODKESITOVWTEETBL,

As shown in Fig. 10, the transfer tube for Lig. He has a double tube structure, which has an insulation

vacuum. If it is handled roughly, it can not be used because the spacer is broken and the inner and outer
tubes are touched each other or the vacuum gets worse. The outer diameter of the tube in the center is

12mm.

e AR—¥— Spacer

—— EZ  Vacuum

<=a7ILiNILT

Manual valve

L ATULARE

Ey
-i’f Stainless steel tube
Pin

L] | — 12

-é“——fﬁ&'ﬂ Outlet of Lig. He
Fig.10 RIAANY D LAV R I7—F21—7
Transfer tube for Liq. He

2.9 ANJYLHADEREFICERFLRASELR
—Do not Put an Air into the Recovery Line for He Gas

AN LFHEDRVWAREZAVGWERIETEGL, 2018, BEURLEARIFE—BEEREINS, KEE
ERENDIRIL LRI EGLDIFICELDIEA (O—ILR) ZFAL, THYMERTIMFF TREE-EMELTH B
THEICKYRBRT DP1TTHA (NERBERE) B -BEEL-THYMITEHMICBRESH, BREOE
ENGESNEA, BIRARADHMENBOERE -BEEREMIZEY, RIEERIREICLS, T, B
IRFZAFHY (EICEZR)HAHEKBZEIFTRBALGVWESICLAE TN IEESAENA, COFHYEA IEEIR
EOESTBRINLELCHBENBLVK,

F= AVVLBRBDIFE, BIREQEHRBIAETNIEEANTALTERD (BFOEIRA) ZKEE
SEHAENLBELTHERTHS.
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KEFIZ, EERLTOTOF7—TAYI LHRZZDBRERABOREZEZLICLATIIE, 2EDESR
ZREILENEEYRAATLEIDTHODEIENDETHDS, 2144 RE8vb, RV, TA7—DREE
R2ICTICEL, BRARANIDLEEERVITRIELTREZ T IFHHE(E, V544FR 2y EiGHBOR
BEICEYDITEET B L, FHREERVTITEAMILIRAMNTYTER} TA IO EIREICASENESIC
THES
The connections between the He recovery line and vessel or cryostat should be made tight. If the vessel
would be disconnected from the recovery line, we have the hazard of high pressure in the vessel

because an ice blocks the opening.
When you pump the He gas in the recovery line, the cryostat and pump should be made airtight

completely.
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3. ERIRAHLOFIRLHETE

—Notes and Procedures for the Transfer of Cryogens

3.1 EFIFIA—5 EFIFABE, FTHAE S#iGET—

—Data for cryogens usage, Booking procedure, service area—
[¥EZE1E] Cautions
a) TROETNETNDOEEZRTTHIE,

Please be punctual.

b) BAZRRDIHE, HIS11:30~13: 00D I LA, Ff-, 16:30FTISRAHLERELRIS
BTIBIICHRDRBEL O TRALT ZE,
Lig. Nz is not supplied between 11:30 and 13:00. The transfer of Lig. N2 should be finished until 16:30.

c) BAEANIDLDIEE, THHEIUBRD PHEE O HL QBMEPE T FEDEENTRYBHE
VLOT, ERHEZIEFLTFNTHIE, Tz, ROON-BHARMICENDE, hD1—F—(Cik
BHALMNLDTHIEZHI T HFEEHHSD.

For Lig. He, a reservation alternation and added reservation after deadline can not be allowed.
d) WFhDZETE, IERERGREIICVESHEZEALHKBEAICRE TS KBTIV ESIELR
AT %,

When you will transfer the lig. He and N2, you should put the usage card in the box, and write

necessary matters on the notebook.

EHIF|FH—EZ Table for cryogens usage

BIAEHR L N2 AN L L. He
/O (30 L Ki&) RKAGOL L)
Small vessel (<30 L) Large vessel (>30 L)
” ) Every day except Saturday, Sunday, and national Tuesday and Friday except national
Supplying date holidays holiday
AR EE R 9:00~16:30 BREDETRIZELD
Supplying time (except 11:30~13:00) Following the instructions of staff
FIRDOEDREXD 12 Bz | € *x 0 12 B2(2, ZEO NE
BLIAZ p— 12, IEDRMISEALTEH | LBHEFEEICHLAD
(F#9) CxIABHOBFIEER) (* KB OEFIZATH)
Booking No need You can book the date and time | You can book the date and time until
until 12:00 on Monday. 12:00 on Friday.
o= e ok o D A e L N BIEBDREAN) D LT17—
BB WHREREM | ILE(-102OF RO B BALRO BN LT
. . . Front the Liq. He Dewar vessel of
Place Lig. N2 tank Fixed place in 1-102 . j
liquefier
RERIE BENOKE
Measurements | " "2 ERERBE - IHEREORELS
of the amount of By using the liquid level gauge
liquid vessel
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3.2 BEAN)VL-ZREAGRDEALDIE (BEH-ERSR)
Notes for filling in the cryogen usage card of Liq. N2 and He

EAFERACREESEREAOERERTHY, FAMNEDEERNE -RHABOBELEAINICLED
WTITHNERUEYTHS BERREFIND) . GERIJEEERFTRUL TS, SRAITH=L-TIE
RORITEET S &,

The cryogen usage card is a basic record for using a cryogen. It is very important document to calculate

the user fees for cryogens. The card is supplied in this center. Please note these points mentioned below

for filling out.

a) IEEDHAXIE A5 #|THSD, The card size is A5.

b) ENERAETRADIL (FPHAILTH), You should fill in the card by a black pen.

c) BMABEDEAIIREBHEMBESEILAT S, For Grants-in-Aid for scientific research expenses, the
numbers for expense burden should be written in the card.

d) REGHEEEEFELIETILR—LTEREAL, EHMISHIL, Please fill the full name of a person
responsible for expense burden and stamp it with his/her seal.

e) IRAHLEFBHENDEEZE, Please write a volume of vessel.

f) EEZHLENDIADNELZ D, ETEEFRHL, ThhoRAHUEXICASEBEZOHFTHEE:
Ly, Please submit the cryogen usage card before you start to transfer the cryogens.

g) EF|-HBFAL FARFEESEFEECEER - HEITBAEBEARHELETNIEITAELDT
FEITHIE

x-S
REEMES

ROBICIRH
Submit it before

transfer. e
EHIEREGE
Cryogen usage card # ED
253
Txnse HER- B *f““ 1] Si t
— SERLR B it
7"’* ‘A L hi o&uﬁ!‘!ﬁﬁﬁum SN TRBBENERERATT Ig e
#RAR
Full name REARE a
oS .
ryine) -
BERORE:1LFHE
£ Dep SR TR HE A EOfM
&y L
EEER L
Liq. N2
(BHEE Vessel volume)
AU L L L

Lig. He
(EREE Vessel volume)

LEBEXFEABSHRXEME L 5—
ER-MBHHHM EEER

Cryogenics and Instrumental Analysis Division

Natural Science Center for Basic Research and Development
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3.3 BEAUILDEAHLUFIE  Procedures for the Transfer of L. He
BIEAN) D LDRAHLEDEICELOVRLHAHD TRIZEEZEERAT 5, EEDORAHLOFMIE
RRREREREE B DIERICHSI L, RAHBLFMICOVTIH 31 ZSRBDIL,
BIRAN) ) LRAELDSZDFERAETORENGFIBEETERDESYTH D,
1. BRRYELFELZET2T)DOFS
2. RH&HHL
3. FRMANYDILFTADEIR)

BEFISEAEAN)ILDESTODIGEOETNAZ > TIVEKTLERNTNEZREELUT THSHIHEE
(1) DIEFETIDERFEN, Tz, Q) DREAND LFERAKICEFTHIEFEREIIONTIE, E2ED 2.8
BELU29(p. 15)25HBTHL,

RIETHE, MATOAN) I LRAHUIKIFEEAELGWD, LA ST, £, KADANY I LRAHLUFIEE
ST S, NODFIEEZDRICEEDS,

Procedures for the transfer of L. He are mentioned in the next section. Please follow the technician’s
guidance for a detailed procedures of the L.He transfer. Please refer to the section 3.1 for booking
cryogens usage.

Procedures for the transfer and usage of L. He is listed below.

1. Pre-cooling of the vessel
2. Transfer of L. He to the vessel
3. Usage of L. He and recovery of the He gas
The operation 1. Is not needed if the L. He remains in the vessel, or the temperature in the vessel is

down to L. N2 temperature (77K). Please refer to the section 2.8, and 2.9 (p. 15) in the chapter 2 for the
notes of L. He usage.

3.3.1 KODOEEA)ILEBZRZDT I Pre-cooling of the large volume vessel

EEDOKAT 1T —ILREAN I LD AR =REHRERWTHAY—ILRTEHRAL—ILRELTTH D,
BE, TOFRICIE, BEA)VILOERAANDIBENHL S, NBICHEAEREZAND, RTERICER
ZELHL, ZOHEEFA)ILARTERT S, REMTATIOT, BRAICEIHNALLENESID—IL
[EET D, LRV EHOBIAKETE2ELNH D, LI T, F=l, ZIZLTHEWW=Ta1T7—IZD
WTTHSM, —BRT &, #IF, ZITET, BRANIDLEVETRULNG, BIBENLELL, ZOHD,
BURAANDHFORREORET 2EDHLTES,

RODAR=DIZ, TEDFAFIEEZR=aTIILELTEED S,

Recent large volume vessel is a gas shielded type, which is shielded thermally by the cool He gas
evaporated in the vessel. For the pre-cooling of the vessel, you should put L. Nz into the vessel before
3 days of the transfer of the L. He. Just before the transfer, you expel the L. N2, and replace the N2gas
with He gas. To avoid a back current of the air into the vessel, please note the seal. After the L. He is
transferred, it is preferable that the small amount of L. He remains in the vessel, because of the reduction
of the cryogen losses in the transfer.
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BAEANIDLBRHARV—ILFE)DFHI=2TIL
Manual for pre-cooling of the vessel

BIEAN)D LBBZNEBOERENRREZEREELLTHLSLEE, ROEETTFAZITI,
Please do pre-cooling by next procedures when the temperature in the vessel is higher than L.N2
temperature.

* BABRDRTA N2 LERAHLIBH)
How to put L. N2 into the vessel (before 3 days of the transfer of the L. He)
1L.BHBEHDIA9vII7Z00%4L, BRTEHROEICEYOKSDNGVIERT D,
HNITEYBRS,
Please remove the quick-coupling on the top of the vessel and see visually that there are
some contaminations and/or water in the bottom into the vessel or not. If there are
something, please remove them.

2.85VT A BECZERIZTS. IS4V TEELT
WBIBAXZFDITA Y EIMT 5,

Please open valve A, B, and C.

3.D DEAAILBRAERZEZZRTAT D, RTAEIRE
BODBEDN1 /3T 5,
Put L. N2 into the vessel from D. The injection
amount is 1/3 of the vessel volume.
(e.g. 100 L vessel—30L, 60L vessel— 20L)

4. FETAR, /NILT ALBERIZT S,
Close valve A and B, after putting L. No.

5. FDEFEMET S, Leave the vessel.

esSure gauge

* RAEERDIRELHL (REAN)I LEFTAT S28H
SHLVETAD)

How to remove the L. N2 (Before 2 hours of filling out L. He)

Fig . 11. BRIANI D LRBEZE LM R-H

Top view of the vessel

1. RFEABDEENBRAEREETHHEEHETT S,
Please confirm that the temperature in the vessel is L. N2 temp.

2. /N\VT AEBZER, /NLT CEBAIZT %,
Open valve A and B, and close valve C.

3.D MBRTULARNATHME 12 mm)ZBHRHNDOEBETHAL, RAZRERITRAZRAE IR
TEHEIITT %,

Put the SUS tube of 12 mm in outer diameter into the vessel from D to the bottom of the inside of
the vessel.

4. E MR LHRTEHN(0.5 kg/em2=0.049 MPa)ZMZ, BABREIRS BABRIIRIT
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5, IN(T#IKE, NILT BZEHDD,
Remove the L. N2 by putting the He gas (0.049 MPa) into the vessel from E. After removing the L.
N2, remove SUS tube and close valve B.

5. Z2IHRIFT-BEHRTS. (V190770 0FNLBRTHER)

Confirm removing L. N2 completely by seeing visually into the vessel.

6. 75 %FTICRL E YA LF R (0.2 kg/em2=0.02 MPa)# AN b,
Put He gas of 0.02 MPa into the vessel from E.

7.75)L7 AZFIZ9 %, Close valve A.
GE)RAZBZRDEHOTNDIGE, BREANDLDRAANITE B (EFRIEELS,

(Notice) Transfer of L. He should be canceled if L. N2 remains in the vessel.

3.3.2 XODQKEA) I LBBZADRAHL(X=2T L)
How to transfer L. He to the vessel with a large volume

1. EAFEREEEREN)DLEEANANS,
Put the cryogen usage card to the box labeled “Lig. He”.

2. FHRERRECLERTEZRLEATS. RAHLEAR, X, 28, XILHEEE, RAHAHLE, BF
BE RE BHRESE,
Write necessary matters such as date, time, department, name of a person responsible for expense
burden, user name, volume of vessel, liquid He volume, and number of vessel on the notebook.

3. AHBETITEEOXRTFICREL T, RALLIDOBFDOEEZATL, HHAEEREICERT S,
Measure the weight of the vessel before transfer and write the data on the notebook.

4. T=ITNW)IE—UTFIIE—)DLICA—F—BHR(UTER Z8HE, BRAILFSIILFa—T
(UTEIATLF) & BEBRICEFKT 5, BUA/NNLT MARANVTWSIEEMHEEL, BRAID/LT A
ZBT5. COB, BAODORFIYRENLO—YU T LO— U T IREZDEEBELZRERL THT L,

Put the vessel on the table lifter and connect the flexible tube for recovery of G. He to the vessel.
Confirm the open of the valve M and then open valve A. After that, remove the nut on the insertion
hole and see the O-ring and O-ring presser.

5. REFMHERLEAGINSVRAI7—Fa—TOEGHNBHJDEAOICABZMEETYIFI—ETITS,
Take the lift down to the position in which the top of the transfer tube can be put into the insertion
hole safely.

6. FrIVRI7—Fa1—TDXHEBRHBDOEAOICEDLES, COR, Fa—JREIKAIHFLTLIN

EH—ETHENDCL, BHROWAORSTVMEEDHT, HAONLIBZRNT, MSURT7—Fa
—J%ZELAH, Fa—TNERLEYBBILEVLSICFTREFLANSYIFI—ZBHELTHET
LiF5,
Set the top of the transfer tube on the insertion hole. At that time, if there are some drops of water
on the surface of the tube, wipe away them. Unclamp the nut on the insertion hole and open valve
B and then put the transfer tube into the insertion hole. Take the lift up to the top as you hold the
tube by hand not to strain and move the tube.
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10.

11.

12.

13.

14.

15.

16.

17.

AN LARNRBAENESITEAODRFVRERHED D,

Clamp the nut on the insertion hole not to leak out He gas.

FSURTF—Fa—TD/NILT G % 1/4 EER(90° )KBWHIT, MoV RT7—Fa1—TLBREFHT
%, (BIURFAE A5+ T 0.16 kgf/lcm? LAF)

Open valve G of 1/4 turns (90deg) to cool the tube and inside of the vessel initially (Pressure is
below 0.16 kgf/cm? in pressure gauge P).

BRI HEREANIDLNBRITEFVIRDLIDT, EANTHVIEDH S, Z5ENIE, /NILT GE1E
ERICLTRIADBEEREZB LT,

After a few minutes, L. He begins to be stored in the vessel and then the pressure begins to go
down. If that happens, open valve G of 1 turn to increase the transfer rate.

ETREMERZLEHEICL, FFERNEMEY 5, FFREEHN (FFRBE N DOFHEA) & 0.025~0.030 MPa % £
L, 0.035 MPa ##A LN &,

Open fully the valve for pressurizing inside of the storage tank. The value of pressures in the tank
is held in 0.025~0.030 MPa not exceed 0.035 MPa.

BEROEIFIIE o125 (BRI —HEENEILEUAEAE P T 0.16 kgflem? LA EIZ73), kS
DARI7—Fa—TDNILT GERHHB,

If L. He fills up in the vessel, the buzzer rings and the pressure in gauge P becomes larger than
0.16 kgf/cm?2. After that, close valve G on the transfer tube.

EURAENE P DEDDKRKEIZGof=0, BRBAOORSTIYNEROTHL, FSURT7—Fa—
TGN KIITFTLoONYERTELLEA D) II—ETIT5, BREBAOANGI SV RAT7—F 21—
TOEmMAH-BB/D/NILT BERALS, D&, FSURT7—Fa1—T2BH D LEMNBHT,
After the value of pressure in gauge P becomes atmospheric pressure, remove the nut on the
insertion hole and take the lift down to the bottom as you hold the tube by hand not to strain and
move the tube. After going out the top of the transfer tube from the insertion hole, close valve B.
After that, remove the transfer tube from the vessel.

BROBEZRY (p. 22 Z]W), ERAELKEICRET 5.

Measure the volume of L. He in the vessel (see p. 22), and then write the data on the notebook.
RIINENSVRT7—Fa—THhoBYSL, BRICEET S,

Remove the nut from the transfer tube and install it on the vessel.

VI8 —ERELRLESIZHSETLEITFS,

Take the lift up to the floor level.

NLT AZEC, BURATILFESNL, ILFDEET S,

Close valve A and remove the flexible tube for recovery of G and put on the lid of the tube.
BRETEBEOXFICRE TRALHLEDERHFDESEZAEL, FAELEKEICERIT 5.

Measure the weight of the vessel after transfer and write the data on the notebook.
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Fig. 12. BAAN) D LDRAHL(KO1—Y—)
How to transfer the L. He for large v
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3.3.3 BEMHAIE  Measurement of Liquid He Volume

BREFTEEARZHE DMV EP TOSRKDIRE (Z2=XRENEFALL-LDTHS, —inFEALI-#
EOfhimA EEAN) 2 LOKEICDE, REIOBRBEASHRBUSELTIOTHREAL DI S,

BREDREITRDESZT 5, BBOEUU/NILT ADNBENTWNSIEEHRT S,
+= F@EMEIE Fig. 13—RAF0ULY)EE£TRY, /LT B R, &REEt E ﬂ
(Figs.14, 15 SB)ZBRBDEFTELIRAAT, TOREBEERERLT S, TIH
5, PoKYLRESHLHEREE DO LBDOERBRDENRICKELLG L LA H D,
ZOHEEMENLETLT, LFTUKE, ENRAICKELGIUNBERET 5.
TOEEEEELSBOER h (mm )ZBI5 (Fig. 15) . RISEREETEIRERY, /N
VI B LS. BRDLEZRLCRAHETHIINRT , KRB HREIZM
BLTWAHBERINOHEEZZATD,

Fig. 13. L2
(1LY —)L)

#m@E D Liquid level gauge D Liquid level gauge D

@ #Em3tD
oL h
nnJc B SR
Kn7B (C
ST A
h
|
b
LHe = .
1—
I
Bt E
Fig. 15. &=RIE (JEKE)
Fig. 14. R=AIE Measurement of L. He volume
Measurement of L. He volume (expansion)

Liquid level gauge is using Taconis oscillation which is a gas oscillation in a thin tube with a large
temperature gradient between top and bottom. The change of frequency when an end of the thin tube
closed another end contacts to a liquid surface allows you to find a height of L. He.

Way to determine the liquid volume follows next procedures. See that valve A opens. Remove the
upper lid of Fig. 13 and open valve B. After that, put the liquid level gauge into the bottom of the vessel,
in which the positon is basis (ho) of the height of L. He. When you lift slowly the tube from that position,
the sound of the vibrating plate on the top of the gauge becomes bigger at a position. Please determine
the position (h+) in which the sound becomes bigger when the tube is lifted up. Measure the length of
hi-ho as shown in Fig. 15. After that, remove the gauge from the vessel and close valve B. Put the upper
lid of Fig. 13 and gauge back to the original place. Calculate the L. He volume using a conversion table
with the vessel.

24



3.3.4 MODBEANIILBR(EITHFRAT21T-)DFRERAHL

a)T17—D#EfE
x BEFE5|E
NT17—IZIXEESIEHSRaVIEMFTzIZI3H &N (Fig.16) . NT 17— DEES|IEZEERETITIE
ZUEDT=0) . EZENBVEREANDLNLCHASHELD, BoTEICHERT H, EZ5IEICTV I
NF1—L(EZE~10Pa)E/N—KN\Fa1—L(BEEE~1%x104Pa)D2@Y L H 5,
% JL42
JLE

*T1T—DF &
N —<—TERE

ZhiziF2@YH D, —D2EFRN, AT —HICERAEESE
EANTFATDHAET, BIEAN)DLERAHHT 1R
BAICEL, BEANIDLORABLODLBISERES

=O=PN =Dy

DBVHLET 2, SO, BREEERSISEVETC = Il

L ESEBVERHAANDE, ORAEEICS<EE. 5 ||l F—AT17—
RTF17—DREICHVEFREZORNHEL CREER

(KL, BIRAYY LOMEEETFTEE S, £5—DFRT ~—"Tav-—

A7—%¢FHAL, AT 1T—ICRURBRZANTT AT SA
AT, FIRALART,

* HEf - IR
RAHLEEARI >TSS, ASRTF21T—DBAVY
MASTHND, RYUEMSRT1T—HRABRCRZSH,
BARZERASE> TRV EEERTSIE, EBT17—D
IBEIFRBARZAVOTRESEMHITTE S
Fig. 16. #15RAT217—

[REA] RAHHT B CRAHLOD 30 53 UFD IZHRAHLE 1 ENRAH LA, T T K%l (E& 30 2
ZIRERBRIBORTAMR—RIZEVNTFHT 5. tiOFAHFICERENFTHRESFHREZTOI L,
BAHLEFICERGREREL, FRELEEGERICRERIBZLEAT D, (EHSE p44)

CEE] LBROBEICEVNT, ANV LHRERIPICHREIGNE, ZRERUNT A O LBIHFIZL
NIENIE, SHICEFIZHEEFVKRREBICLEWNIE, B, NILTREICEESEFELTIS,
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b) kAL
* MSURT7—Fa—T DEE(F
F7, Fig. 17 DESITRAANT 27 —ICT LARREZEFEL/NNIILIKERITS, MOV RT7—F21—T%
ROESIZHEBT B, I54F AV ETERZETF1—TDENTLT—DEIYNIYELEDFA L,
AN LBBDBENDVEWNEIINS VR ID7—F1—TIZER/N(TE#F115,
FTCRISHERLIZNS Y RI7—Fa—TIKENMTNTNEDT, TOFEEFESE, FFHTENHHNDTK
G F1—TDEEZFTELL K EFDOKFENEE D RAANT 27ROV RT7—F21—TIZ0
DT DMFNTNS I LERERT S,

FFRATF—Fa—IT

niLJe B
oyLy
RILTK TLEJ &P
@ niLrB HRILTA niLrFce
#H
7
. Z D
1 % M E
o LHe
=
N B N

Fig. 17. R&HLGMO)

BRAHLIE, Fig. 17 [CHBT LRMELZBERUBESFEFR UL TA) Y LBROREERIBL TEHEL
FARDENZFAT %,

* NOURTF—Fa1—THA

BIZEESNTzavIDSE, RAANTIT—RUBESIMESIAYD LERFITEFKELIZ/ LT (CEK) KL
HDNILTIEERSERN,

RIZ, FIZZELRAATHAREIRE, NILITBERVT(AIXERETCEKILRTIDRETHICLIZEEICT
%), NILIGEREDS,

FSURT7—F2—TT% Fig. 17 OTESERRELT, AV LBRRAET 27 —RIOBEF1—TD/INF2R
ERYLGHASDOLTDBAL T COLEETLEIBAEF TROTNIVLAROBEERNLEDH S,

AT N LBRFAFE—FF)ETISIVRI7—Fa—TJZEALIZS, JOTLEDOHIZOYVTEA
n, SMAIMDNS N R TR SO S, B/ NLTCERAIZT 5,
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* RAHL

BMEZRDKYITE, RRAT=AUDILHRNNSI VR I7—Fa2—TE@B>TRAFANTIT—IZAY, F
A—TETAT—FAPT COBR, KIZDENBERFAVICHRANTEN TSI LERRT L (TLEICE
EHTHEEDNTEDOTHMND), BMMSENTELEEE/ LT CE—BERHICT 5,

FSURIT7F—Fa—TNEE>TVWIBEEENEEARMNESTENMNEBEDT, Fa—TZFHRNTE
NEMYBZENEFYZET,

BAWAHR@—ILR)IZ&BATLIT—DAENE, PoKYITo=ANDEARWNHRDIVZILE—DE
). b, TADEITAMESTYIRSZL, BIRARDBTAKRENVEOINAKEVDT, FE/NEKT DL
3129 %, 452, Ta7—HICBEERALRERABREOREVINAS>TVSIEER EHRICKSHENEMZE
RAMBMBENHD. TaT—ITRAEAND LHBYIRDDIEBENRITNEGD, T, COBYIRODEF,
SETRAZBRBRICH TV EHADEELLEDIERNT LT —DEENEVGEITHLD T, Chik<H
BLTHESG IWVSHEEF, BOTHICERTIOTRUCDELEDH-ANRLY,

BIEAN) D LDBYIROEERT 5L, AMERTRAE—RE LT TREEAEAANDERWD, HFEY LFE
TROTH, Ta2T—LEEBEIBRANKEZND, TCEFKETIOTEKTHD,

BRAANTFEMBETREANIDILNBBE, WNILIGERAD, NILICERICLTRANEFLDS, JD
NURERD, LEDS—ILBRFERRICED D, /NILT GERADLENEBD RN LBERTHR
THENDHD,

¥ NSURTT—Fa—TRYHL

LEFERRICBOINSVRT7—Fa—T LV LLICFRBEIZFRS RoKYiRKE, ERTFa1—THRE
BDEITRYDWTHRITELKRD I ENH D,

NIILTBERAICL, JITRES B, MSURT7—Fa—JEMENMEIZRL, FENSVRTD7—Fa—Th
B—RICIHREMD, BP THRITEL SO BEBITIRIIEL TSN, FOOY LT AVEYFNTEALA
2TWBDTOIV T EEIETHNLTHD, OV T ERHDELIMLTHLIRERS.

COFIFHAIL AL (Fig. 13)ZMERLGENEIICLTAY I LIV TFH—I2F 15, TaT—DEURT LEH
BEOTEOMNGLTHS, ERTLEZYIVEL/NILTKZRICL, TaT7—OERDICHRN\YTE:ITF
%o

BEA)Y)LBBFROERZAVDINILTHNEEBRETZOMD/NILTEEALTVSILZTHERT 5, SLALE,
BRMNEHLUVREICE>TEKRTHS.
[BAIARNYTDELHLIE—EIC2EFETTHD ARV BESE2ERAERREICEAT D &, A
AN ORHNFIBADFRPETICTSHIEITHEL>TNS,
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.4 BEZBFROKRAHELAE  How to transfer the Liq. N,

. FREEICDESHZEALTEEROFEICANS,
Fill in the required items on the usage card, and put it into the box in front of control room.

. B ERERERE RFEREF O TRAZRITEIZTG

Take the key, usage notebook and gloves.

. MoBERT, EFRELEEICER, TR, K4, RAHLAIOBREFTOLANIL, RAHLEFERZA
EELE

Unlock the key on the door of lig. N2 tank, and write necessary matters on the notebook.

RAHAHELIZIE, BriE (Fig. 18) I+ TH S (EIRIZHE) RAHAHELAEREILF L INF1—T F &F
5, 2LF VI NFa1—T X EHERAANDBRDERLITEATS,
At first, inset a flexible tube F into the bottom of the vessel.

BALELDEAIE, /NLT B1(X(E B ZDLEAWNWTERETF AL, ROAZATHL2HIZT S,
When the transfer is starting, open slightly valve B1 (or B2) for precooling. When the tube and vessel
have been cool down, valve B1 (or B2) is full open.

FIRELICHSEBRARBRDIRUVETOT, NILITE—BEAHT-E&, BULLRAITTERICT S,

When Liqg. N2 nearly fills with the vessel, the valve B1 (or B2) should be closed and a little bit open
again to avoid spouting out Lig. Na.

CERZIR) CORAELFIEZOENSHNTIILEOLEN, EEEBDLNLEE, L LRNEELRE
[TEHRTSHIE, /LT B1(X(E B2) Lot Itz &5129 5,

(Cautions) Do not leave the place where we transfer cryogens. If you find some anomalies, please
contact technicians in cryogenics division. Do not handle anything except transfer valve in liquid N2
tank. < R

RAHLEE, /ST B1(XRIE
B2)#FAHTILXL T NFa—T
FERTIZRY.
After transfer, close tightly the
valve B1 (or B2), and return the
flexible tube F.

RIS, ERABELFEEITRAHL
FZOBREEDOLARILERAT S,
Finally, write the value of level of
the gauge in the notebook.

llllll

BgEMIT, TEDSICH, FH

HELRE RFRERT. 5

Lock the key and return the key, a LT

notebook and gloves. ILFLTITNFa—TF ZOBYIZHAHELEDITASHTE

(Flexible tube F) Do not touch these valves.

Fig. 18. RIAERRK L LIS
Location for the transfer of Lig. N2
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3.5 HERXRGERER (BARER)EA<T=27IL

Manual for usage of self-pressurized L. N2> vessel (closed type vessel)

HEBRHARBEDRAEZZRRHZDES, BEXERNHSH. BN EEDRAZRHF[ICABLE-FEEICEN
THERRSE, BRADENZLFTREWLET LI12T 5, thOMERELEELGUVMERIEMS KA
bd, CNEIEARBHTHY, BEANRARREOREEZTHLHICZEORIIBRWNICE RS EELLGNE
ERTHLS. BRI ZRREREREROREIIOVTI(p4) SR,

There is self-pressurized vessel in some L. N2 vessels with rather large volume. L. N2 comes out from
the vessel by increasing the pressure in the vessel to evaporate L. Nz introducing to a rising pressure
tube inside the vessel. This vessel is often used because other pressure source is not necessary. This
vessel is a closed type and is regulated by High Pressure Gas Safety Act. Please be careful when
handling the vessel. See Examination of a closed type Lig. N2 Vessel (p.41).

Pressure gauge
£ A &t

ffF% How to use the vessel
Safety valve 254 B

a) BARERZAERBRICKRTATSES
Filling the vessel with L. N2

1. BEYHLA A ERES B R0, HAKE
FCHRTO—)&RIT5,

Close the valve A and B, open the valve C.

2. BAQEANOTHLSDEMR R, FTAT Safety valve
55 (AvETSY)D EFL, BRAERER ~RREH TRRES
ChED. Safety valve E f

. . ) & Pressure gauge
After the pressure in the vessel is confirmed iy M
to be zero, remove the plug D, and then Put % J]’ Hl Vil
— o z
L. Nzinto the vessel. A s N = it
e ] E &
\ # il
3. ¥TA%k, ETATFY D #RYFITS, (K # B C
X
BENMTELTVSEZIIREMYE RS E D) ] g
= E
After filling with L. N2, set the plug D. (If there é
are water drops, wipe them and make it dry.
. !
e ]
,, iy
., -

—— ——

Fig. 19 BERXBAERESHF

Self-pressurized L. N2 vessel
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b)RAZEREZBEEARHZMOBMYLTESR

Take L. N2 out the vessel.

1. ARHEF C ARV TUONIEERHSD, REYEHLF AZRITS,

If valve C opens, close it. And then, open valve A.

2. REFBEALLT OBITE, BRNRAREEICAYVERELTENE LT, BRARNDLT DHL, EH
it BRARZROHESZRLGNLFIEF B Z#5A5IL (0.2-0.5 kg/cm2=0.02-0.049 MPa), &ZEY
T MEEDRARERZRALLI-L, REF B ERMYLLF AZRADS,

Open valve B little by little, and then G. N2 comes out little by little. Hold the pressure of 0.2-0.5
kg/cm?=0.02-0.049 MPa to control valve B. When you take out enough volume of L. N2, close

valve A and B.

GE)

(7) BHREBRFROBIKNEN-RESFREE N (FP)LITTHERAT S,

() TEF, BRRFOZTEEEITKBINFE ERETHIEDENEIITT S,

(Notice)

v Use the vessel within the maximum filling pressure.

v" Prevent that water drops attach the safety equipment such as relief valve and rupture disk and the

equipment is frozen.
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4. ¥l —Reference Materials

BEARARRE ()
High Pressure Gas Safety Act

F—E KA

Chapter | General Provisions
(B#)
(Purpose)

F—F COERBRX . BEARICEIKEFLZHLT SO EEARORE. TR, BT, BETOMOER
EREWHEHVICRFOHERVIKRERATILLLIC. REAZEERVUBEANRARLTHRICLSS
EAADRRICETHEEMAEFTEEREL. IDOTAHDREEHRTIHILEZBANET S,

Article 1 The purpose of this Act is to regulate the production, storage, sale, transportation and other
matters related to the handling of high pressure gases, their consumption as well as the manufacture
and handling of their containers and to encourage voluntary activities by private businesses and the
High Pressure Gas Safety Institute of Japan for the safety of high pressure gases with the aim of
securing public safety by preventing accidents and disasters caused by high pressure gases.

EH (RIEAR) P—MRERETHESICEASVEBARIZONT, RS EHRMAE,

BEAROEE(E2E 1)-4HIE):
Definition of high pressure gas
* [E#EH R

Compressed gas

DEADBEIZBEVWTEAHT—CEFEWVS UTRIC ) 1 AHNRRAIL U LEELRBEMRTRATH>T
BICZEDEADPTNATIRZAAIULETHDEDXITRE 35 BEITEWTEAN1 AT /R ALU L LR
PEMAR(EMRT EFLUHRERS)

(i) Compressed gas, the pressure (meaning gauge; the same shall apply hereinafter) of which is not
less than 1 megapascal at its normal operating temperature and which is currently not less than 1
megapascal, or compressed gas, the pressure of which is not less than 1 megapascal at a
temperature of 35 degrees Celsius (except compressed acetylene gas in both cases);

DERADREICBEWTEAN 02 AHNRANULEGRDEHBT EFLUARXTHO>TRIZEDEANL 0.2
AANRIANUETHALDXITEBRE 15 BEITBWVTEAD 02 AHNRRAULEGLEB7 EFLUA
R

(i) Compressed acetylene gas, the pressure of which is not less than 0.2 megapascal at its normal

operating temperature and which is currently not less than 0.2 megapascal, or compressed
acetylene gas, the pressure of which is not less than 0.2 megapascal at a temperature of 15
degrees Celsius;
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* BALH R CRAB R -BRAEANYDLIE 3)ITHS)
Liquefied gas

NEADEBREIZCBEWTEAD 0.2 AHNRAIULLELZBFILHRTHOTRIZZEDEAL 0.2 AHN
AAWLULETHDIEDRIZEAD 0.2 AH/IRRAIEEBIGEEDREMN 35 EUTTHSHRIEAR
(iii) Liquefied gas, the pressure of which is not less than 0.2 megapascal at its normal operating
temperature and which is currently not less than 0.2 megapascal, or liquefied gas, the temperature

of which is 35 degrees Celsius or less in the case that the pressure is 0.2 megapascal; or

4)BILS T KR, BRIETALAFIL, HFILBEEIFLY
(iv) In addition to what is listed in the preceding item, those liquefied gases, the pressure of which
exceeds zero Pascal at a temperature of 35 degrees Celsius, and which, inclusive of liquefied
hydrogen cyanide and liquefied methyl-bromide, are specified by a Cabinet Order.

*F—UE - ENHITBERKEZOELTERTT S, COENZT—DEEN, TETELALGND
(MEZDPEFETIEEEZOLL, KREZIREETHEREZALD),
The gauge pressure is based on the atmospheric pressure (=zero), usually used in an engineering
field. In physical and chemical fields, absolute pressure, which is based on vacuum, is used.

AR (5 3 &) (Exemptions) (Article 3) :

RBE1TVUYML(E0.1 YyML)UTORBPEHLEVTAV LGNSR S (FAREERR) ISOVTIEE
EHRABHREEBENBRNEND

The reinspection of containers shall not apply to containers with an internal volume or less 1 deciliter
and to containers to be used without tight sealing.

—REEARRRRE

Security Regulation for General High-Pressure Gas

BRHEL RTARKEOEE(EXHFE2HES)

Standard for storage space of containers and containers filled with high pressure gas

NFRTABEEL, EIT40°CUTIZRDIE,
Containers filled with high pressure must be always held below 40 °C
) FTABHRHICR, &% GBRFICLIEERUNILIDEEGEILT HEEEZT D
C&L F, MRGERZELIGLIE,
The containers must be measured preventions for mechanical shock by fall or drop, and the
damage of valve, and must not be handled roughly.
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SHEBCRDEAMT £ D EE (55 60 FikHE)

Technical standards for consumption

D FZETABBED/NIILTIE, BMCEBATHIE,

The valves in the containers are opened and closed softly.

D RTARREZL, 5% GREZICLIBERUNILIDESEZITHRVDISHABLERELLRNIE,
The containers must not be handled roughly not to get a shock by fall or drop and destroy the
valve.

NRTCABEH /NI -BEELXBRTHLEE, BBEALLI0CUTOREEFERATLIIL,

When the containers, valve and pipe want to be warmed up, a hot compress or hot water below
40 °C should be used.

HFETABHRFICE, BR KEFICKIBRZHLTDEEEZTSHIL,

The containers must be measured preventions for corrosive attack by damp and water drops.

5) AIAMEA R CEMEHTADHEEL, EREADBVMEHMTITL, BRFEBEZTL0°CUTIZHRDIL,

The consumption of flammable and toxic gases should be done in a good ventilation place, and
the temperature of the containers should be held below 40 °C.

6) ERDHEIL/NILT -RBENSAIREDOLD (Bl HEES) ZTLICRELIRICTSIE,

The consumption of oxygen gas should be done after the flammable materials (oil etc.) are
perfectly removed from the valve and apparatus.

7) AR ARV EERDOH BB ICITHNERFEERTEHIE,

A fire extinguishing equipment should be provided in the consumption facility for flammable and
oxygen gases.

8)HELI#IE, /NILTZMHL, BREOEERU/NILITDEEEHLETEHIE
After consumption, the valve should be closed and the fall of container and damage of valve
should be protected.

BHREKTRL

Regulation on Safety of Containers

E % (5 2 &) :Definition (Article 2)
HBIEREH BEN-S0CUTDRILARERTATELBEHRTHOT, MIBAMTHETHILITLY
BRENDEENEADEREFZCATLERLEVLSIIILTHSED

the term "Ultra Low-temperature Container" means a container capable of being filled

with gas not exceeding -50°C in temperature, for which a measure is implemented to

prevent the gas temperature inside from rising above the normal operating temperature
by way of covering it with heat insulating materials

(ERIZTIE 1KUTOREREZMEERIEFMMLTIND,)
RURDRT(E 10 %)
Methods of Labeling (Article 10)
HRABEMBEERR
Labeling of the name of high pressure gas that may be filled in the container and properties
HE: wRE-TR, Stt-TE)

"Flammable" in the case of Flammable Gas, and "Toxic" in the case of Toxic Gas
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#f Colors

SEARDIELE ZBEDODX S5
Types of high pressure gases Categories of painting colors
BRARX 28
Oxygen gas Black
KFHR e
Hydrogen gas Red

AL REEA R e
Carbon dioxide Green
BILTUEZT HE
Liguefied ammonia White
BILER Be
Liguefied chlorine Yellow
TEFLUAR nof
Acetylene gas Brown
ZOMDEEDSEAR nyHE
Other types of high-pressure gas Gray

BEHEMRE (5 24 &) Container re-inspection (Article 24)

FBHEOZEREH(BEREH) CEMARERTATIBHBEDORUA) LT OHMEICZMH#
BOREBEEZZTEINIEGESAEN, (BL, HVAR : FRTELAICEE, [TOVWTHEEREHMAChE
Y5ELY, )

Ultra Low-temperature container and the container filling a high pressure gas shall have undergone and
passed the container re-inspection by the Minister of METI every below period.

ZREDERER (=HBERESHR) RE - MR- R R F DRER

Ultra Low-temperature container

Test of gas leakage, thermal insulation, accessories

HERDEBFH

The number of years since production

205K

Less than 20 years
20k

5&E
Every 5 years

25fF

More than 20 years Every 2 years

- ENFOLBRBRER1FE

Comparative inspection of pressure gauge should be done ever year.

HNER-THE - EEHER
inspection of outside appearance, pressure proof test, mass test
548
Every 5 years

BE DR A
Normal container(bomb)

* HIEDREF A [EBF/ICKINSN TS,

The date of the previous inspection is punched in the container.
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Fig. 20. ARRUADBELZIFNENTNEHRE

HRALLF

HAL

BRBREXE
ERIEXRE

BRES

AREHEL
\TV

spug g — 7 53.1 FP\,Arrl

i EEER S A

MEREBRESN MPa

RUREEDHEZF Supplementary information of bomb

1. BEARRUARG, ERHABEIHEDT, BITH-BHLERTF
EDGELIEH =B (E, EONMIBRAT B,
The empty container and not using container must be return
immediately because it has an expiration date for use.

2. BEARRUAR, RICEESNIZRORREIVERITEIC(ET2
SEHOBEENINERNT) LoV EREET 5.
High pressure gas bomb must be fixed in a bomb stand fixed on
the floor or in the wall by the band at the two places of top and
bottom.

3. BRETBUARIBIESLTITRET S,
The oxygen bomb must be stored as distinguished from Fig. 21. EEARDEEH &
flammable gases.

4. RURFTNILTIELEICLEN, (RRAFEFTHITEZS, 2 FPLRLTEL 7NILTHBEGREARLT
WoIREET D, )
The valve of bomb must not be opened fully.

5. HAFICIE FT/NLITNURILERYMFITTES GEEBFICTCICHADIIENTESLLIITLTHL)
When using, the valve handle should be always installed.

6. fHERA%IE BFIT/NILITERAC, NUFILEALTHEL

After using, the valve must be closed, and the handle must be removed.
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EHFEERDERZE How to use a pressure regulator
EAREFEDTTICHRURTNLITEHITEEBEAANELLERTH S,
The pressure regulator must be installed in the bomb when using high pressure gas from the bomb.
It is very dangerous to open the valve of the bomb without the pressure regulator.

® [T HEAREMDETE Selection of the pressure regulator
HADEHEICKY, FoTIASBNMBAHEDTHRIZHI-MEFERT 5,
The regulator fitted to the gas should be used because there is a material prohibited using
according to a sort of gases.
FERABMICRE-T-, EHEBEEES,
The pressure range of the regulator should be selected to fit the purpose of use.

o T AARIFRDEYSTIT Installation of the regulator
BARLEERLITERELT, LohY DTS,
The regulator should be installed tightly while be careful about the right and left screw.

® [T HEAREMIE/E Handling of regulator
[EAFAE/NNILT DIREIXEREICD Y EREEIZITHES,
Handling of regulator should be done accurately, slowly and certainly.
ROROENIVITERITEHEE, EARBEOENFOERITII -4,
Do not face the pressure gauge of the regulator when you open the valve of bomb.

o T AHFAEIZMEYSL Removing the regulator
TTHERAD, AERBRIBOATREHRELTHOIYSN T,

The regulator should be removed after closing valve and releasing the inner gas of regulator.

Fig.22. ANYDLAR (RUABAEAR) A :
DRYRARY H ISR FYRE) HY Fig. 23 ERAR (RO—MHZ) A H#Y

QE+Y For nitrogen gas (normal gases): Right screw

For He gas (and Flammable Gas) :

Left screw
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HED B

Fig. 24. EHFAZFZDOEHMDEH
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LEXRFERMFHRAIERRE L 5—EIR - #3F5 PR AMA

LEEXRFEAREAR IR 4—RER - HBSTEMRAHERDKLIITED D,
Frk 184 7 A 26 H
(BE)
FL1E COMAIL EEXRFEAREARIIERR LI —RER-HEBESTEFINRBOEZOREICE
OF, BAMFMRIBERFK LI KR - #IFIEF (LUTIREMIENS, ) OFAICBELBELREIR
ZEDDIZEDET D,
(FIADEH)
E2& SR EERBREBTVISHRAANIDLEOESI(UTIESIENS ) E#EATIAERY
ZNICET AHEETIESICKREMEFIATES,
(FIATESEDER)
E3E& AMMZFATESEE, ROZFEOVWTINIZZLTIELET S,
(1) BRERFUUTIRZIENS, ) DHBE
(2) XZDEHE
(3) ZDith, KR -HIFRA IR (LUTIEFARIEND ) ABEHEROT-F
(FIRDERE
FAE ASTPODHHE, EERBHESE BERHVICERESEMALISETEIEL HonLOFA
HEZELIREL, BAROARDBE/LINIEESEN, FIAREZEOKRKITOVTIIRIZEDH S,
2 EIEHE2ENIIEIFICHRETHIENMALEISIETHLEEE, REZDOHENRET S,
(FIADOER
F 5% AR, SIROBENELETHLILERO-EEE, ChERFEL, TOEZHEEITEMNT 5,
(EEDOER
FO6FE MEORBESTHATIELUTIFAZIELD)PRFEEDLHEEEZERLTHRATLHLEE
(X, RO THMROEBEFETNIEGESLE,
2 AIEOEBEORRICOVNTIE, FI2E0RTEEERAT D,
(FIREDER)
FTE KEMOBBLEVICEREZFALLSIETDE L, KEBMNERT HEBEZTHETNIEGSK
Lo 72720, S iTEIKEET & FBR<,
2 ERFIOFAZEE, REBFADHEBE DIERICHL, BHEHLICEOETNIEESEY,
(HFRIBELHE)
E 8L MBILITHBIALELEE]
2 BBELET AFZOBEBEDSHNSHMARINETT S,
3 HHBRIELE T LRMBOMBFURICHAEDOREEETEETILLLIC, HBFOBEE-MRAKREEEL
BrRICH®RET 5.
4 HWBROMAEE, BRELEOBREICHL, FRALOEEBEEETLATNIEGESLL,
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(%% =0 )

#9045 FAER EESN-EBRESEEALEFAEESEL,

) EREEQERAICSI T, SRERTECLISEDHLERALOTEEEFEFLATNIEESS
LY,

(%)

%10 % FIAEL ABFAOHMERT XLRELEEE, EOMEBPAEISHRE LIRS
LY,

2 FIAEIL BEORBERNEICEYARTHESE, ABMEHALLEEHRT 5,
(FIFRBOBELE)

115 FAES COMBISERL, RIZAMMADERCEALTEEELSEBAE, BRI,
ZOFAOEBERYEL, RFTOEOHFE—EHRIELT3oEMTES,

(BEDFHE)

%12 % FAESMERTEALBACLY, R GBELSEBEIHELLEE L, T0BEE
#1575,

(@O

%135 ABMOBECEROHAICHEIEEL, MR CEHOIEELYEEL, ZOHBENEANE
+%,

(EEMEEERES)

%14 % ASMIC, XAHAERERREORNARVSECELLELEEEEHET 510, R4S
BEEESUT(EER)ENS, ) EEC

2 EEREROEEITIBIFIEETEBT S,

(1) WAIE

2) EREBHNOTERVELLE

(3) MesmiAmLE

4) ZOMMFAENBDELRDEE

3 EBLCEBEFEC

4 BEEEFSEOERCLYEEL, TOEMNE 2 £ETHHBEEHIFRL,

5 EEELEELEREL, TOBELLD,

6 EERIE, BELRHEEE, EEUNOEOHBEERD, TOBREBCENTES,

(481)

%15% COMAISEHILODEN, ABFIOFEICELLELEEE, KEBATEANEHRLIE
BAS b A —IEiR - IR TSP R AR SR 0 B,

CEETICT S
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BARFHRZERAE L 2—ER - BB 5 EHFERRERED
THEMRABLEDE

ERk184£12H25H
R -SSP BHSETERZE S

EERBRBTEZOABLCHRAALEMHLED-OTEENRAZRITS,

1) TEEMITHEEE (X ZTOEBREDLLICEE)HES, EL, EEHRENFED TERIITEE
NERIIL, EEEHOSEEEFIREQOERERERET D,

2) MHTOFRAEL THEEHELEICBTHS(REDEEIEEREZIS2HBENBITHDS) . F
AZ/A5ETHRATELGD, HLAELSNRTECTTEDEESIE, BIELAFICEITES, EEFLIELE
[ELRD &,

3) FIRAICH--TIL, TTHEZEFIARREIC, VEFIBEFILATEHIL,

4) REIZATIVIZHRL, REICKEMBELTHRATSIE,

5) IHRZENDHEAPCPIEHEFIRAUNELTHOHLELLT S, PLERITHLHTESE, HHHL
MmEl TEZEFARKEEIERAL, FRRIEFEONIRINTEHIE,

6) REWFIZIT, TREFIMEDHAMICERAHDNIBEL, LT ERLTHECE, TEETHLEY
HIKY, CHFE, FIRAENEEZFH > KT ELIFIIABICHAILTANSIE,

7) REIELTRIARREICHBEGVLOLL, FIRBEIHENOEE(ER, AR, FifiEy, KEFHEE)
[CHEEZEHFOIE,

TREELE
1IF) 5HE 858 (TEL 6275/6550), &l) #E #18| (TEL 6276/6277)
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FHRRERERBTROBREICONT

—Examination of a Closed-type Liq. N2 Vessel

BARBRIEEHRABRRECGEEES) TEBEARE
Sh, ZOBRAZEZ15, ZOEA, HEIZERDES
UTHD. RARBHRDHRAITH 77K(—196°C) TEIRIZE
DY ERMITHBL, BRT D, RBKOKERITES
BEADEBNRICAVLLONDIFESETHLD LR, &
REROERARIBHAITHEIEELBEICLS=D,
BRENSTH S,

NLTENFOWTWTCER-RETELIRAERSH
(FEARAER) L, FICKYBEARBREEDON, Tig  Fig. 25, ZMERFOHLIFARRRER
DHEBICEEREFTOBRELENALETNIEHEZE BTROBREELTVIHTF
W Ffz, FREBBEFILIIBHOTRIRTH D,

RHEOREFOREEISHETREBHININ D, 22T, TBLYNGYRBTHOREICKREETS
ZEITEY, BFEFRLICKVRBICHATELLIICT 28, ZHNRAERBERENREL-BH/RER
%, EBERIICHKEBELTLS,

THREET EHRRARZREROREY—ERETI, BT, ENHREY—ERLTI(ENEZE
HEZATE 1 QAOREEZET ).

EICKYEDONERELDT, BTINODREEZZTONIW, Tz, REFVDHBMZBEL-EENR
BRITEICLYRERTELO TN,

¥, BRREY—ERE, 2EOKETHEARAZLFARK, RAPEAZLUNZEEVLDOT, COFEE
ERTAILERBOHT S,

[
B
E
|8
F
:I
-

|_\
b=111}
cu

. BREIGA AN LBIEE

. REDAE  ANEHE 300L LT THEFEE S 2MPa(20kg/cm?)
UTDBRAZRBRHLUVZTOMER

. REEH 1A 12,000 A (EHFOAHDEEE 500 M)

. REHLAH BEETHLAA/—HMIZBAHENHILE

N

W

(BE)EHERRERERORREREDHIM
-HERBRBER 20 EXRFEOLDOIE S F, BRBFH 20 FULDLDIE 2 F,
{BL, THTE3 A 31 BUAICREE-IEREINLOE,
SERRBER 156 FREA 3F, 15 FLULE 20 FRFE N2 F, 20 FLULEBE,
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EHRBORE

—Lending of Cryogen Vessels

EREBRICILRAEANIVLLEARZROBRZDEHET> TS FAMIBEVFETRERES
nd,

D ERANE
IAAYHLZS8 (60 L, 100 L) : 300 H
BAEHRRHR (50 L) : 100M.~H
2)FmE%E

-BEHRKRENS-OHE (FEBEB) NEEREDHRAEIZEE (6277)F 5,
-EEEDREICHE (FLEBE)VHLAHA, EHIREISEEAT S,
fEYHLSRAIXHREZBELTITI,
- FRIXREIZALIAA, BEHIREICEEAT S,
X FHLEEIARERICEYLNIEERNST L, REANIVLERZDISE, FTOADERESIHKESEY
FEEFBRTERDFARAZLECTENIESAH D,
X MO TRENID LBFEZFES N2 - SBERALATICHBIETTSL,

Fig.26. EHRH : BRARBRBHRLEREANY DL
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AU LEURECE OFEREFIAIZDONT
—New Construction of a He Gas Recovery Line and its Usage

AN LEBREEEEHE T HEEE, FY, BRNICERREREICHBRLTT S,

IELEDIER

Note of the New Construction of a He Gas Recovery Line

1. EREFARTHE L,

2. BEEAEELILBHEMATTHEIIL,

BENIFAEOBRILEHCE, TILTUHRERLELNDITS  HRNYII—ILRBEE, BERIEZD
HRTEMITO—F 5,

RENZERALI-GEEEENETLIRIRIE S,

BAF1F 280 T (E—ARBEDOR—IL/NLTZANS (BEBELHILD IEHHMEAEL)
BIERERTVT AYIITEFroyX N\ ILITTHEIE,
FUFEEEEICM T/ NILTOE(LBIZ/LT, FRICHLES) ICERYM(T5,

=T ARFICEZESIEALS LRI, ABROXREFESIHLAOUNILIH) #HBMERNOEREIZTREIC
2lF%,

w

© N o g &

ITEZD)—ITAMZDIT

Leak Test after the New Construction of a He Gas Recovery Line and its Usage

AT LIFHMDTRELERHTEVNCEBENB VDT, BEHARERLGDIBELWNV—ITADLETH

R
(F&HAD

ERNAT 10 [IIEFETHEL, BREZH TRAEFRNGOS, RVENGFTEABRTAGLALRS
(R1E 1 BEHKE)
(K24

BEERVTITRAPRE, RoTZLES, BUKHES-YOENEREEZEZHTAES S, RNLHD
HE(LIELEH D) [, AVDLHARAT 2~3 [LUIEETHEL, BREZEHEENRET THRNS (COEXREG
£H)

RNEMEZELLE, BUEZESRLEALRRZAE, ChhoRO-—IVEN B BEELREE
MENLERGNIEEHRET S (BERBRBISBEDLELHD) .

- )= TALOBTEFNEREREICHEBMLCTETNE, BED)—ITANEHNEELELLEY . T
AMETRIFV—VTAMREEZ R ERRBAEHRE TS,

43



£& BEXTEICKD)—UTRE

WEELEEZE 103 Torr, V—Y= (dVu/dt) 1T dVu/dt= dp/dtx V=760 ZHLVTEHE, 1BL, dp/dt (X1
BESYDEAERE(Torr/h), VIZEREREE DEIE (cc), J—Y = 10cc/h UL EFRT], VIZROAMSER
EITHRAERETIEOEAEIEMIOKROOND,

L EHANYI Y —), RRkE

Fig. 27. NI LDEIRETIETIE 1) ARNRYY
DL REEE ) —HRER-LANLITERNS,

FIAIZDOWT

RIFEBZHMORNEEFNAEBRLEHLEEE(1991.1)DEETH S, HILLWFIAEZFEINIZHM->THA
LTLZELY,

(1) ZEUROICERYMFFTH I FEIEFIENSHENIE,

(2) BEEREHA ICITERBEEZRHINSIE,

(3) AAILLRTHEWNILT DR TP Ty —EANBEE(C, ZOHE0
[ZAHAIIZRINSYTERYMFITHE,

(4) FEIROIZARAREFFZERYMS T, ERRETCEHNICERE - BUIREEZFIVY
T35,

(5) FSTILEERIL, EONLEBELDHTIRELI—ITERKTHIE,

OUEDM, BRIEAN)YLERVEL T TEERIEFNDOLEWNERTEFEL, I954F R 2 yMEE

BEEDRKREFZLONYLT, ZRERLVAELEIE,
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BIEZER - BIEAYY L (EH]) DIULAR—F—(ZXHEWIZ DT

Notes for transporting the containers of Liq. N2 and He by elevator

1812520 H
BEfRE AL
2R EFERER FER HIM—
BABMFEMEERE LS —
KR - iTEf #ff R HRIEX

BARBER - BREAN)ILDILAR—A—(ZEDEBMICOVWTEEERELLELES,
ILAR—A—[IFZETHY, EICLKIEEPHEETILA—I—IRERBEFELLIGE, BAORRESN
RIZKYBRIREICEDBRENHYET,
hETEH, EFORMYEWICETIREZBF DR TILA—A—IZTREAZR RIEANILEEWRT S
BE, ADPRELEVESIBEFTOTEVNYELED, SELTROFEFHICR > TEMREIT> TS
(AR
Ft=, ILR—2—%FATI2—BEREICHLTELEDERNESELWLELETS,

1. RRER-BRENIDLOERE~DIE
1) BRABR-BEAN)ILEILR—E—ITTERT HIEE, AEBRELLICILA—E—ICAEE

¥, BROHEMT 5. T, EWMTIRFICIE, FIEDTEFRHEZIB/TRL, ILA—F2—~DAD
ERZEFLET S
When liquid nitrogen or liquid helium is transported by elevator, the containers should travel
alone in the elevator, without any people accompanying them inside the elevator. Also, the
containers should bear a warning notice of the prescribed format to prevent anyone from
getting in the elevator with them.

2) INUHEFRBRRICTRAEAZR -RIENIDVLEERT B E(F, TELLEITRERZFALTEREZT
%, BLLLIE, 1) ERRICFIE DFHEBH/ANIBRL, ABILA—E—[CETLEZNELIITT S,
When liquid nitrogen or liquid helium is transported by hand in a small portable container, the
person carrying should use stairs wherever possible. If an elevator has to be used, the
container should bear a notice of the prescribed format on its front so that nobody will get in the
elevator with it.

2. —RERE~DIE
1) Bl ILR—A—(CTRAZZR - BEANID LEERT DB TIE, ILA—2—OFEEOME
2, RABE - RAEAYY LDEHDICTLA—E—CRARLEVWESTEBTET,
2) WERREZBDPTRAEAZR RIEANILDERPIE, TLA—E2—IZRTELAEESIZIEE

172,
3) FEREV-ATILFITRAEER - REAN)ILDERPIEILA—F—ICRRLGWVESELEHT
60

F1ERHOKRRL, BARERARIERRE LI —EE-HBSTEM HP LT, REFEERE
2 HP Mo Hora—RTEET,

BAMEMEIERRE L 2—ER -3 2HTEP URL: http://www.sci.hiroshima-u.ac.jp/kiki/

T BF4EZFESR URL: http://home.hiroshima-u.ac.jp/anzen/
Note 1) The prescribed format for the notice can be downloaded from the web page of the Natural
Science Center for Basic Research and Development's Low Temperature Instrumental Analysis
Department at
http://lwww.sci.hiroshima-u.ac.jp/kiki/, or from the web page of the Safety and Health Committee at
http://home.hiroshima-u.ac.jp/anzen/.
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Fig. 28. FTERH

BEER/BUEAN) D LEHRT !

CHDILR—E—[Z[ERIFEET
RETEFL T

Transporting
Liquid nitrogen / Liquid helium !
Do not take this elevator.
Wait for the next service.

BROI(LERZREHET=TIL p.36 KYUIRH)
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S5E

3-1. NEIRFUAEM, 3-2. MEVHEOAEM, 3-3.°He mEME, 34, BIZEHA,

3-5. WIK:E X #EEIHTEE, 3-6. SQUID R EH(MPMS), 3-7. EF &% Tl E (PPMS),
3-9. FMith (EEL: )

3-8. U=OFT4THO5—,

Ml R & (BBE-RE-FH)

Bs (F5F)
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Date £ A H

EHIERER

Cryogen usage card

BREHEMES

BEEEBXMNE-RIHE-
ZAAERE-FfE
WIFRNZOELTEEBEBZMEUN SV TERIBEMBESE2EATS

BERHE
REERS o

Name of a person
responsible for
expense burden

ERERA
(RHHLE)

User Name

&B S Dep. Seim- - T-E-£4£ - BE -2 — TOih

BIEER L

Liq. N2
(BBEAE Vessel volume)

-
-

BIEANYD L
Lig. He

(B2 AE Vessel volume)

LEXRFERBERARIERRE L 2—

KR - 2R ITERFT IR RERED

Cryogenics and Instrumental Analysis Division

Natural Science Center for Basic Research and Development

BE CORBOREIETAS 5B,
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BCR

B RREREF A B ER A

—Rooms in Cryogenics Division
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* %X ¥ ¥

HEFI AME) R

—List on common use apparatuses

INBRAFE IR AR (PHe-*He dilution refrigerator, Kelvinox Oxford Instruments Co., Ltd.)
EERE 30 mK, AEEES 20 pW (100 mK IZQ), BBIzEHE (5 8 TA7) T
Lowest Temperature : 30 mK, Cooling power : 20 pWW @100 mK, Superconducting magnet (8 T)

eIl

(Adiabatic demagnetization refrigerator, mF-ADR, Cambridge Magnetic Refrigeration)

FZFRE 40 mK, 100 mK DR #EFEE 20 B A E (W h b & fRres)
Lowest Temperature : 30 mK, Holding time of 100 mK > 20 hours,
Superconducting magnet (6 T)

SHe % /E# 2 & (®He refrigerator, Heliox, Oxford Instruments Co., Ltd.)
FHEREMEE 0.3 ~300 K (Temperature range : 0.3 ~300 K)

BInER A (Superconducting Magnet, Oxford Instruments Co., Ltd.)

FEWIS 12 TA7 Al REEF 0.3K ~300K
Maximum fields : 12 T
WBIKEXEREIHTEE (Low-temperature X-ray diffraction apparatus, RINT2000, Rigaku Co., Ltd.)
EEE*fFEHE Cu HAH 18 kW AIZEBREER 3.8 ~500 K
Target : Cu, Maximum Power : 18 kW, Temperature range : 3.8 ~500 K
SQUID BEE (EH£RFIA) (SQUID magnetometer, MPMS, Quantum design Co., Ltd.)
BE 2~400K f#i5 57TA7
Temperature range : 2~400 K, Magnetic fields =5T
BFHEETMEE CEXREFMA)2 & (PPMS, Quantum design Co., Ltd.)
PPMS EE 0.3~400K #& 14727
Temperature range : 0.3~400 K, Magnetic fields =14 T

|)—9T4T493— (Leak detector)

-DLMS-33 3 &, *He-“He H, BRHEEE 3x107"" Torr Lisec
NOTATYE—  BEARA, BRHBRE 2x107*  Torr L/sec

BIZEEFFIHEH(SQUID) (BK)

-AC-SQUID (MPS) , DC-SQUID (MFP) WK, BEERERER
-AC-SQUID (HS-1R) HiR=RRERIE R

BARIE
ERERLEERE SfFEE 1nv, BELL F£4Y 0.01ppm
INBUAERE 954432(D310, CW303)

EEERE 10K, SEEES 3mW (20K IZT)

EHRon—255(44 X2y (CF1200N)

BEHERTUvS (AVS-46)

FrINAVRT)yY (GR-1620A) 4 figde 1077 F

NQRIZ# R 5t

ALREEE 90K~398K, KCIO:M*°Cl DM EBHISE R B DR EKEFZFIA

* RAEERZ 50 4 A,
* JRIANYDLREE HAV—ILKE FE 60L 2&, &= 100L 3 &

51



AU LF R ENRERE R (B RH)
—He gas recovery line in campus

EBXE BEBXvU/RR AYSHLHZAEINEE
(&, £1008 T [&ﬁmﬁw w- J2BEE)
e \—*Ls'emwﬂ;«n o5
|| L r |- S : _
[#m#w il I ‘| _my

e
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L /_' ]"_ [ '.z—::‘—j
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HEHECIIIEE C4iE1128=F
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A LDBEE-AREIRTZA—E
—Flow diagram of He liquefaction and recovery in campus

AN LORIE-ARERTO—E

CE Flow diagram of He liquefaction and recovery
KR EERED HRINVY
Cryogenics Division Gas bag
100 m® , 60 m®
o Bt Y He gas
Liquefier
] He#J REXE
AN He gas
| - recovery line
:> B4R EfE
W= - Compressor
BAER RERAHe B3R
He# R Large Liqg. He tank
EEZNDHBA
Purchase of L. N, and
G. He from companies
It 8—
EERE Laboratories Sub-center
Liq. He x x x % HRIY
T T T Gas bag
\ | \
N / \ 10 m?
4 ﬁ I
e 3
Jao—
\\ Blower
o B
It 45—
EEXZE Laboratories Sub-center
Lig. He
z {: 95 % ARG
T T T Gas bag
| \ 10m?
y, \
( N —
L JaJ—
o o Blower
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(a) BERDREIKRME

ARPDOBRIIBELT 209% THD, BREED 18%REBIITIN-KEBEZERRIRZ, BERZD
FERERVGAD CEICK>TET HIEREBBRRZEELD, — RIS, ARDNEELGHEZHFELISZESRT
DERREDTRIE 16%EEh, CREYVETLESEFERDCEBEITHE, IREXROFERHEOIER,
BELSE, HFEW, 58E, 285BI NEEOBRARZERIRN, SHICHREEDEVERZRAL EH
DTRIZED IS, MEREZRATEILEHZRIBMERICHD, CnIFHFELINLLS FBICITEEZSZ
(TR Y —D LS ITRREN EFEIKEICHELIE VDN D, LIEA > TERMNEEL TV LR RICEEIAD
FTTHERTLDIFEFRITAETHD.

BRAREDETICEDIAMRADEE T, EMOBIRHBEELNHDHE, BERKBLEICLILBAAELHY,
FEERFOBRRENRLICELISGECITERDSBRICBENTIONENIEAZ DS, BERE
RIGFTICIIBERERFERETHELLIC, BRIEED 20% LU TIZEOLRNKIICBRRTHIENDLETH
%o

BAZRIBEFRBBFTIHAINSG O, BERZOBREFIEROGZEICOVTREREL, FLS
ERFANYDLIZDOVNTERYIDDTEESNI=LY,

(b)) ZNTHERMEEBRRERT

ENTEELELAREIBETENIRET AIENBRICESBRLLEDFREATHS, LHL, AIHEE D
BAZRBHEVORUEBRERAHTEZITE, BFELEARANERNITHESNDND, EROBRTA R
AL 452, RIADEYEE YV OREOKEBENIONS, ERANKEVASEVS>THRL THETL
TIFESEVD FITEETREL, BHESFILTOVEVENTRAZRREARSIERTHLEFRIRE LM
EELITIERTLEBRIREIZLEEIETH D, LVFE, BV DERNTERARN v DEIE THRESNET D15
A BAKEtCTORRRE 225 ETH. IODERREEEZp 1 EL, ZERAXADHBEELFLEIETo1 D
BRZEAEEINENCRITELIEEZSE,

BEORESH Vo =Vopi—vitp Db,

iFonsd.
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BRI, BELEL 100 m3 DERNTERHRANK
HENEEDESFBERRREEp - DREZELLE R
T CCTHHERDERRRE 1% 209%LY 5,
A5 1m3min D No HADKREN DB E, 14 22
5T THERIKEE (02 A% 18%LULT) &% 5, 300 K, 1
KEICHITRERAR 1 m? FRIAER 1.4 L (T4 4 . . . .
LFHID, 14 Umin DERERETLUSLE © mesm o
FEBRTH D,

N. R v, =0.5(m’/min)

[ Y& TN v, =1
18% LI

160 Vs =2

BRRE (VOL%)

CE O HBO

(a) RGOS

RETOLEAZLDIE, BEILTOVENRECERICEADBLL-EABRMNI-HEAT K
ROKGDNEELREICEEERIT . F-, TILF VT LREDEMMDSRIEARNELE T HEE, 0D
RBTEDEImMNNE > TRIETANFKRIZEYNDY, EEEZTEHENH D, CDHE, KRILEFR
ZEAPTVKIREZERALTL Y, RIEAZRN=FYLTOVRETHEEZEIWN YT HE, BHASTUE
[CRERTHD.

FEICLTHRIEARTRIGEASHE I, RERBEGOTLEVEIITTHIEAKRYIT, BOHIYER
LEZYLBWTRE N BAERMDERER TH[SE XM * [RIEOEELREDRS, RE, HEMFFRHFIC
FOTEEDARMN D, Kia, fz12h, BREDEEICES, ENETNIERFELRL &SGR TED, &
GIEMITEZTEHEIOT, BEICBEIOINEELDRTINS,

(b) REEDEH

ERBIELARDBMYHL, BLBALGEDEEROREL, F, 8 BEOBHLE-SAOBLIZRTOT
W IS, BISRIEARDRESRPRAELZENLSITREAT RDBEREMITS 5. BRILARZERMYERSES,
BRIERMIEER FREICRITIREODRFREDTDH, T, HEEDHFE LRHMN L XKD
TEANHDINMAIZLEDESICERT S, [BE XA *]

* KB THBEREREBDREY =17 /p.2 KEIZFHE(1975.3)
BIZE-RETIF/N\RITVo (F—LT) &Yk
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HER M

4) IR R—-KIR F—F, EER(E 2 )1, RRAFHRS, 1987 &F.
LD 4)DMIRIZ 0.3 KD 77 KETHIRERERDF5IEE, 2 RIFFFAEEMK)EMTEEN, F
FICIER RERM M D f 4G - IRV RB D Rk

5)HB #— BE ZiE BERIGEER), ERMERPIU—X1, 2, £IIHMR, 1998 £.
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8) BN TvIREZERE, BN Tvy), BEEE, 1990 £.

BUYE—RERREL, MEEZLUNER. RO P IIREDYEELH D,
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