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RERBIIE-HRHM EERRBRBFARA

— Guidance for Department of Low Temperature Experiment —

1. JFI=F A& First Step
(1) FIRHEEE (p47 SR)ZHMAEHREANREHT I FEAEDLNIEERE,

Please submit the application form to the office of Integrated Experimental Support / Research
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. EX|FIA Guidance for Cryogen Usage
(1) PHTUEBRBOERZRATIAL, ERFARLTBEELZLIREISH L XZEECSHAT
=27
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) EFFIRTBRECLER - REORIRMEEZFIOT, BHFADOFSIE(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) FAEME-FH-HEZFICEALTIFSIZONERFA—ERI(pAT)SROIE, BREESE,
Please refer to the table for cryogen usage about utilization time, booking, charges etc (see
p.17). Please be punctual.

(4) EFZEZFRAIIREERFERGREERALLEIERRICANS GRICIREGIBEEEDH
BHNDBE(p.18 BH),
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) BIANYD LRAELEFTERFIA-—ERIHO>THRLAA, RAHLEIZE, ERERETS



EHIC, R/ —MIWBBEEIEEZEA,

A person who will transfer the lig. 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 MREICERBSUVGNVGS(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, BUIRTELVREBRDZEE, FRICEREICHLET, JIBEOF
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.

. BEARKAEREBOIRE Examination of a Closed Liq. N2 Vessel

ZHRURARERER (BEARER) TEICLY—EOHMEORERBENH D, F5IZOIERARK
RERBHOREIOVTI(p. 4NESRL, REZRITEH L, EEETTHL, BHLAA/—MIE
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 LEIREDFHREMA New Construction of a He Gas Recovery Line and its Usage

FRAEX, FoIZ2DIANYYLEREEDHFREFAIZONTI(p. 43, 44) S8, IR EHMROE
(&, FRTICHEBRIISERL, TRFEFORMEEERITH L, TERTHIZIK, [EBTAMRE
EZTLERBARET S, FEIEOIIFLDIERI(p. 43), [THEERDY—UTAMIDUTI(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.

Vi



1. [ZC®HIZ —Introduction

ERITHIREANI Y L-BERBRIFETRARDIIITERTEEARESN, ERERLIEBIRTHALT-
DITERTHRAGHRGNER TS, Tz, NUDLIE 100%EAIIKFLTWSIEELERTHD, #-T, &
AN L BAERREZTOREER D ICHOTRENDBEMIHALGFNIE RS0, CSTIHZ DB
[FELTEROUEOEREICET SIERNLGEIAZHRAT S,

T, XETH, SREARRKELEENADESR, BARAMERAIBERR LI —REERZIE TR
HPMERRBRBORZTEBEFICOVWTHEITENT D, RIC, F2BECEANFAORICEISTEI A
EXMBEZINET S, FIETE, EFIOFHFMTRABLAZRNS, Ff=, F 4 EICIIEFFAORRIC
BREBODNDIERZHE . LML, ChORRERLELGMBTHADT, EERBREITOAFESSIZK
BRI DARZHA TIEE LY,

Fl-, BHELTEREARARKIE, HAERIE-HRMMFMAME, #RIR S SHEOEERFLR
fFL=, BRERBOFADOEEINDE—FHINT=L,

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.

(EHDELLIZDLNT —Unit of pressure)

EHDEGLIE SI B R (EREAR) TIE Pa(/SRAL) THSH, tICIRAETHERMIZALSND

kgficm2, psi, Torr EELDBEENH D, (2, psi [TBREAIDLBBMBEDIE AEHCKLRE5N S, R Tk
REEEARRLETIE, Pa(F—CE)BMEONATINS F—PEEIERREZFZOLLTRIRSNTIZEAT,
IZTEAVLND (PEHEDLFETIIEEZOLL, KREZI1REETHEMEZALD) .
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(&E) JKEE (m)

1 7.50062x1072 | 1.020x10°° 1.4504x10~* 9.869x10°° 1.0206x10~*
133.322 1 1.360x10~3 1.9337x10°2 1.316x1073 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(EZ/RK), 1 CRE ton)/ft2= 0.94508 atm, 1 Pa = 1 N/m2=10 dyn/cm?




1. 1 BEHRABRREICDILNT  High Pressure Gas Safety Act

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

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
R, B THHLDEBIARIEEDTNS. BE  prossure -
HABRREATERINDEEARITHEDOYMEE  (MPa) '
BTLDOTIEEL BEDKETHHIEMARIE,
HEIFEDYMHEELDOIRIEARITHAIRREEZ
%)o 1.0
1. EHEHRT, iRE35 CITBVLWTEANL (0.2)
MPa UETHBED(TEFLUZERL)
2. BT EFLUHRT, BELS CITBVTE |

¥l--——-—-—-

HH%0.2 MPa LLETHBLED ?g Temperature (°C)
3. RIEHRT, £50.2 MPa LLEELGBEEM (19)
35 CLUTDOED Fig. 1. H ADERKELEEDE R

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

BRILTADENFEAFREKETHEEN S, REBROBRIAAYDLIE, BBHNEKEN0.2MPa &
HZLRED, ThTh, —189 Cftii, —268 CHHATHY, 35 ELYITEMNIELDT, 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. Liquefied 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

BEARAOINEE I LIEERE, RIEZOMDFEIZIVEEHRDKEEZAEMICELZLTHS L
BEICHNLTCEEETAORFCEENIVELLDIEELH D,

- BEAREZLIVBEVWENDOBEARICTEIIE, HIZ, KUYEADEWNEEARIZTEHIE(RIES
ADFENSRT7—)T, HORAIEAH0.2 MPa LLELLGDZERELE)

[T, BE, —EDBHIC—EEFBATEEARADKETELZLTHD, FREILLTE
BEETANOBRFECEEHNDEGIGEENH D,

5l i BRAEFRHAI—ILFIT/\FRL—43(CE)

DHEICIEBERGEEZFS TR EARDOEEARTRIMREABITEELHIETH D,

Bl I T B BFDDFRAREBR/(KKE) N DX

HRRUANSHERF(LF2L—)ENLTRARICHREEHS
LEOHEEIZITEICREITEOA, HEORMT EOREATFEHLNTINS, -, BHIZEBEETA
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

BARFEMRXERFE LI — R EEBRIE-HRAFEERRENT, BM41FOEZHIBIER
EREICHFY, BAMESFITEELE-ZREARBERARERMER L 24— 1SV ERTS
BIZE->TWS, RETI, ARBHEIEEHNARREESEDICEOON-EEARADE-—EHE
BELTREANIILDHEEERARZRDITEZITOIELDIC, HEFARBZORREDRY, KEH
FOBERFHLGEZTOTLD,

F—HEYEECK EEETORZTREZROFIIIE), BEFHREOHELEEETADE
B, RELEHBEOIRZLRZHAEER, EHEIRBVOAERBLELORHIZRELON TS,
ERRBITIIRERFEOITBERBOHFEERIILLAA, BERTTBLELRALT, REANIIL
ERABRERELTHIBTEDLLIIHHTLS,

EERBRBTE, THOLIHRREEBHZHEAL, EXOEEIHNERRICETIEHEITo



TW5, BEFHREOE29X T, FERBBICHTIRLTEFTIRIIODVTHRESATNS,
tz. BEARRBREE2IRITVHEZADRZABITOVTOEDHLH D, ERERIBHITIEHRIF
A-RLBERITNSICE DV TRLTHED—RELTERT 2D THS,

The history of the Department of Low Temperature Experiment of Integrated Experimental Support
/ Research 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 how through Cryogenic Center established in 1988. Now, the
staffs of the Cryogenic section product a lig. 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.

ERERBIZETIRREEER

Safety management texture in Department of Low Temperature Experiment

REHfIEE Safety Controller
(ILBEXRKEE President of Hiroshima Univ.)

RRFIFEDRIEE Deputies for Safety Controller
(MEEBRXE-HRHEMR)

&% 1% 8 Supervisory Safety Worker
(EEERDELIHE, SR RAEERLETEARAKIEE)

RRZE D IEHE Deputies for Safety Controller

(BEE)
#7154t Cooperative companies EEMEE Workers
(BRirHEEE RERHE) (BRZFATHRZDFE, HHE)




2. EXRFAO—BMETE —Cryogen Usage Techniques and Safety

REBMGEFDMEEE Table 1.ISFEDTRT . WThELREAEL - BRA LB/ SO - EIFITH T
5HAOERIL (BRL) BARZVEVSFHELAHY, HE-BR(ZBR) - BEFOFEHRIZOLNYOT L, C
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. EXIDMHE Cryogen properties

&K nFE #a (K EE (g/emd)t E# (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] F 5% (2014), p.383.(Chronological Scientific Tables 2014, p. 383)

B BRTORAKROAEELO0C, 1 RIETORKDFELDL

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{FI3EE —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) NSV RI7—Fa—T DAHNBEDBERKEICH-ERBICANDS, LPEDBRAREREFOLIZC

FLTH, BRBRIATRENRESNDIOTREICIFGSLEND, RABRTAHALE-EBEZRFT
EHE, ARIZEDREALGVOFACODNTLEL, DEWEIGITES RIEAN) D LD ERE—
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 3] Prevention

a) ERIZRYESKRIE, EFRFLTEROMEBF
BEFEHTS EFOERMFREARVLAE
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= ITFRELNEEL, Fig. 2. iRAFR, BERHFREEFEF Thermal
ERIAKBOE S MEBLANES TS insulating gloves, leather gloves and cotton
) ’ work gloves
Please brush away the Lig. N2 quickly when the

lig. N2 splashes.

c) BEINRELOTIMEEET -V L GEEBRL, EXMNBICADDERS,

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

[EEIZH>TLES1=5] Treatment for frostbite
a) REDNREDI—ETHEILSIXZDEAZRKIZET R4V — (IR, REAT

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

b) BIERIREDEBEFLHEN DN IHEIE, 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 EHOERABSSIVERBEOBKRIZER —Be Careful of Lack of Oxygen
EROBRAENORAEANDRIERRIEFEEIZKRZVOT, LPEDOEFITEHRIETILENDNBEL TS
FTHEMNTES. #-T, TS -BETERZ2ERTIEEEBRROBNALNHL-0, BFTBILET
hIEESEL,
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.



E*klij('é(}kd) 2fBHEICHESIND,
2 4B (Acute oxygen-shortage): BEEMNIFEAEEFNHVWHREZRUVGAL ZETRIMICESIE
U(o BRNLOWFELIIZNISHHVNMREDOERICASL, HTH 1 EOFRETEN, FEOTEEM T4
W F, ERNRBLTVIRFICETE 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) ¥R 2 BEL R (Gradual oxygen-shortage): BERREEMNDLT DETLTWSEREFRT HZEITLD
THHoKY FIFT HIEIK (Table 2.5 81)
The gradual oxygen-shortage is caused slowly by breathing an air in which the oxygen

concentration decreases gradually. (See Table 2.)

Table 2. BMRREET (BEMER) CEDIAR~DZE
Effects on the Human Body due to Gradual Oxygen-shortage

%5 (Normal O2:219%)

fE K
BMREE | BENE Symptoms
02 % mmHg

ARE - MR DN, 8BS, HER(BOTRRR), HAHET, BaEPHho
BT, BEMAEOREVNARES, F7/—EAEND, BLMRIBEENTK
B5EH®HD, (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.)

FIERADIET, BRHICTREICLGD, REGEFTR, HOLTIVKE, 8
@ -BERY- IR ELNHL, KR EFITRENRL), 258N, ,_\a‘é‘kﬁ‘ﬂa
feLizy), B -BFILERIT L F7/—EICGEGE, MEYRRRGRK
BEL11 D, B EE A 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, TEIOBEHRDEL, BREZRCTHUALYEILYTELGL, &
Bi-48-BHEE, F7/—EHHS, EE- D RBEES £ 5 I
%, COERFENEFRDER EGHD, EAERLTHLIEREICEVNREEN
% % ., (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 K- EE-LDEFELICLEY, 2LOBE, RICE
%, (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) —RKE: BRTERNICANENATHTE, EOFHENGTVODOT, FAINREETENTLSDONES
T, BT THBIC A= ABEEICESBERMEAF 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: BRICKIFRFLENDHFLEDF YU RIIHERELE 3~5 P TRHET
L. 7 DLETIFEAEEDELS (Fig. 3), FHICHRREENMEVGERICESN TOSERBNSRVNIESE
Y oMEREFEL B TEREZN TEHHEELHD. 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.

ZRKEFETDODOH, LELFTIEHDBE,

A rapid treatment preventing the secondary disaster is required.

(%)100~

~J
o
1

......................

Survival Probability
NUAHOHFR —>
e

3 -
} 25%
25 ------~»-4~->>->‘- ------------ -
? | O 0%,
0 I Ll 1 I L) 1 T T T L)
1 2 3 a 5 6 7 8 9 10(8)
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Fig. 3. FULH—DaRHIR (RRRAEE L2 —TRZEMTHF AL ISR

(Dr. Drinker's Survival Curve)



[*13k] Prevention
a) BEAL-METERFZFEMATILEL, BMRABEERATINEREARIBEETEFANBET DK
NILETHD(EHSEp. 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 HRIIBZERTIL,

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

C) ILA—A—[ZLEHEFIEMDBFI AN RELLZNI L (BEHSE 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) ERNENBERRETHIEEONLLEZFZRTEMRL, BREED 20%ULEHLILEHRALTHS

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 RB/EFEALTIXLMFALY  —Do not Seal Cryogen Vessels
BIEAN) D LOBRABREIBERP TINEOLDRBRALH LD THEATLLT DEXLTLD, CDRK
K5 273 KO C) TREDKEANDEILDER, FFEEZENENK 700 LU 647 FI22Y, ChibDik
BREANT-BREHCHLEBANETFEICEELL-TERROBIRELH S EREANLBREZBAR
BBISLZL (Table 1. EFIDME CHhm - L)),
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) ZFRREB(RERENTLTLD)DE/NNIILTEFLELE=,
All of valves in the sealed vessel are closed.

[*12K] Prevention

a) BHRONMMICEIMNFERLAWESIC, BROICHEUEREFTS,
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 EFIEBIBWBLIHBL
—The Neck in the Vessel is Weak Mechanically

ERETBERT, TICHBTHBEXZSEET, Handle

A%

HERARBISTL, $oT, BBEWICLEY, HLL Fixdim T
EBEMREYLBEVCEGBL, 10 LUTORKERS cap
BULMET TRELLTEELDODRAL, 2
The neck in the vessel is weak mechanically. Outer tank

AN ;-]
\Vacuum insulation layer

the large vibration. e BT HE

SEHZRITEBERE, Fig. 4 DLSICEEEEEE
ZEICLTHEL, BRAZ DT B RBNBRE KL
EEEDE (M aRILEHE) TRYSITIBEEZE D,
NERD TERICIE, WEICK>TEEZEZHITH-ODE
HROBFNDNTNS AT LERFLERTH LD,
Fig. 5 OLIICEEEMN_EIZLG->THY, EZELERE
BORMICKRAZERZANTRRAZHLT S (RAEAZR—ILFE),

KEDAN) ) LBHT, BARZEREZEDOT RAEANIDVLOBREZEAREFALTRRAZHLTEHR
D—ILRBNELfEDOND, CNITIEERARD—ILRRETIILFO—ILRBEFE N L2 HY, Rild
TILFO—ILERA L,

hiE, Fig. 6 DEIIEFEARTEDLYIZHASZBOMRE S OL TESHLEEZHR T HEHICR—N
—A2ab—av[TEoTLREMTHIDT, ERMCEDYE THEONZBNAR—F—LEHI—IL
FiRZEBLERHHE, TORESEZEICLTHET 5,

L.He injection hole LJiHRD .
on t LHe SEAD ( .He m1ecPon\
N ven ﬁ/ E it _)® M/ LT

Therefore, do not knock the vessel down, and put

Fig. 4. EXAE%H

Lig.N2 vessel

G.N. %% EvFavy Pressure gauge — valve
L.N; injection hole
L.N2;EADO -
BREEZENE —
Lt tank ity
e ts Yalb—iay
L.N, tank Super—insulation
LN, 14
i L.He 1 I R
HiR—bk L He tank —ILFR
Support -netan .| Cu shield plate
5EZiE
Vacuum layer e
Vacuum layer v
[ ]
NS © ©
Fig. 5. BRIABRI—ILFEIANYDLESR

Fig. 6. AR —ILREINYD LERZR
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
BRICEPHSEASTWVENCLERRT L EMNASTWSEARDRRAELDL, BREWIBET HL
BHb. BIZIE, KB TWIGEKICEDLIBFDRFETERERIET N H D, NTRBHRSE
DEBEBITRAANFBFISEZSHIAZLDT, HITEET S,

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

of cryogens.

ERODBRFICRAMEAZICOREBANGLAVvIZEZ DD THELIRL,

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

100 L 95ADEHMDERARGARZERERE EVLHRRTHEHPINEFIOETSEHET 5
RN H D,

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

ZHRBRARZERERTE AEALRELTVSILLHLHDT, BHDBEANOZRITHIHRFIETS
CEEAPBVELSICEBZNDOARERSRANLTHALHAT B) . RAFLEREHBEABLWNGEA
HHDTRETDRFLIE.

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

REFEEALANDYIZHE>TLSHIEAED, CHIFEIRTH S,

Do not use a safety valve as a release valve.

ERORAHLEED, ZOHEEATEELE, RAHLEDOISTILEIREGERITHUOLLE,
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.

BHREREZRAHTE, FEONLVITEEHLADOLOUSMSFESHOEL, Fig. 7 [CRAZRODET
BOBEEZTRY . REERORE TREE (ZEED ITEY, RELOARELITERNERDREED
ENLMBESITHELTNS CREF O BRYERETRELERDOBEERTLTIND)  A—F— (TN
DEAZFMALRELANSRAEAZBRERAHET

FTREICIE, BEDERDEDICENZ—FIZRDEODRELFL, AADRFICEANLFRLTE
FFENBRTIEDBNRITRZRHT 2R ERFLDOHEE- TEEHBFTHHDFFNFLTU
B NBEHFICSHEHE AELRPREFEBTEFOERICOLEMNLIDT, HHL/NLTLLS
[FEbohcl. REORIIESTHFICMEE Y FREISEHTSH L (BL, KEFBETHMBENA
ADNHTLSD, CHIFEEEDRELFIEEIL TSSO TERETIHALY),

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) RHELETRICIEZ/NIWTEZESLYRABHEC L, CREICHZEMASENLTRDNYFUEGEDHEIDTE
EDAT), bGNE, BRNDPLT DR T/NIILINRYMLIEN H D,

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

come out little by little.

D ERARERBRIBEARRTEDOERERT, EHMICEFIHETHAMESFOREEZRTSHL
AEHITONTND (ERSE p. 29, 41),

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. BRAZERETHEDIEE Structure of lig. N2 tank
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2.6 EFIDRALELEOOXDEDIZEHS
—Pay Attention to Safety and Suppression of Cryogen Losses in the Transfer of
Cryogens

EFRAELEOORERDI=O, 1T BEPOISVRI7Z—Fa—TE#FHL, RAHLEICIEEDE
REBOAZHATEIDTIILGBRARBARBRIVFIIE)EZFRALTEFRT S,

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

ZIT, PANEELIEN Table 3. TREND, HIZ L, FADIHFEE, 42KAGOTDIZET HKAEANID
LEE, BELTEESIE, 77 KETHRAERT—EFHT5HL 300 KNSH0TEDH 1/15 THET.
S, HRIVANWE—LFIATSHE, 1/200 [SEEPT B, RIAERT, 300 KMo 77 KAGPOTIHEET
b BEIDBRAERER HARAIVANE—ZFATIHERRLTERALIED 63% TEL,

#oT, BRAHLOBRIE, SV RI7—Fa—TEFELRAAT, BAARDNBHRDEFTECELIIZL,
EANFPKYBRAANTEREAADBEIZIYBRRELPICHIMER P AT LIITT S, L, B
BRALERIZOELTIBEEF1—TERIYT2LLICLT—B, Fa—J2FTFALLBZBUELAAT
BHLET D, SHAWVE, BTISASTORAEFEL THEE>TLES GEIIT R RO RAHLESER),

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

AHDRE

Initial temperature (K) 300 77 300
BEVITEFA

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

BREARIVZLE—EFA
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)

13



2.7 BEZRICBTADBRRITTE
—Hazard of Condensed Oxygen in Air

Fig. 8 [ZRY LIITTRETHEEADHHF(90.19K) 7k
FEZRDOHBR(77.35 K\KYBLDT, ZRHDER
NBRAERITEITAHFOT Y,

RUVMRARRREZRICESLLEEE, BROAN g
FITERTIHOBRDIFEAENBRABERRICAEDAHE
HrHs. BREThESBROBREIE AR 8O
XBEHRTHS, T, ADTRNORKES o
BITEE, BRIEUDIKIELHDHDT, BRERR

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

90 90.19

EECE

Ff=, BENBTHAALEREZERDEREIT Fig.8 D Fig. 8. BHR-ZRDOR - RETLHR
FHERICR>TERT 5, o T, REFTOERIEIC Phase diagram of O2-N2
BREZROBREERELTAVSIEEEEEIND
ETHb.

BRICEEHRALLENESIZTZHFEBIEELTIE Fig. 9 DTUELH(BESHE) BNTS—(EHESH
EIZEROBFFIZOANRL) NELALLGNRD,

When liquid N2 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 o g —
1 440
Qil
Fig. 9. (a) 7>t % Bunsen valve (b) /37Z— Bubbler
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2.8 BEAYDLADIS Y RAI7—F1—TFERITHRHEL
—Do not Handle Roughly the Transfer Tube for Liq. He.
Fig. 10 IR &SITHRAANI D LADIS VR I7—Fa—T SHBEZO_EERETHY, TALRITHKS
EAR—HY—PENTHEENENEMLIY, EENBELG YL THBRRIEYERTEGLGS,
X, EERBREIHEATTOLDITERD 12 mm THD 1A RFYNREH OB, BEA)DLERAA
hODKESITOVWTEET B,

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.

| L~ AR—¥— Spacer

—— EZ Vacuum

<=a7ILiNILT

Manual valve

L ATULARE

Ey
-i’f Stainless steel tube
Pin

L] | i AV

-é“——fﬁ&'ﬂ Outlet of Lig. He
Fig. 10 & IAANY Y LAV R D7—F2—T
Transfer tube for Liq. He

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

A LIFHED BOVARERAWVENERIETELL, TO1®H, EIRLEARE—BEEREINS, BEE
ERED DR ITRILEGZDIRICELSES (TI—ILR) ZR AL, THYERZMB PTG - EELTHRt
THEICKYRBRT 1T THA (NERERE)  BEE-BEEL-THYMITEHMICBRESN, BREOE
ENGENEA, BIRARAOHMENBVERE -BEEREMIZEY, RIEERIREICLS, T, B
IRFZAFHY (EICEZR)HAHEKBZEIFRALGVESICLAETNIEESAEVA, COFHYEA IZEIR
EOEBTBRINLELHBENBLVK,

F AVLBBRDIFES, BIREQOEHRBIAETILIEEANRTALTERND (BFOEIRA) ZkEE
SEHAENLBELTHERTHS.
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KEFIZ, EERLTOTOF7—TAYI LHRZZDBRERABOREZEZLICLATIIE, 2EDESR
ZREILENEEYRAATLEIDTHODEIENDETH D, 5144 REyb, RV, TA7—DREE
R2ICTICL, BRARANIIDLEEERVITRELTREZ T IFAHE(E, V544FR 2y EiGHBOR
BEICEYDITEET B L, FHREERVTITEFMILIRMNTGYTE R} T AILHEIREICASENELSIC
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 EFIFA—5 —EFFABE, THAE #iGET—

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

Please be punctual.

b) BAZRRDIHE, HIS11:30~13: 00D TEHIELAL. Ff-, 16:30FTISRAHLERELRIS
BT IEBIIIHBDORBELO>TRALET &,
Lig. Nz is not supplied between 11:30 and 13:00. The transfer of Lig. N2 should be finished until 16:30.

c) BAEANIDLDES, THFEIILUED P HEE PR HL QBN BEE S HEOEENCTRYEHE
VLOT, ERHEESEEFLTFNTHIE, 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, IERERAGEIICVESHEZEALHBEAICRE TS REICIVESIEER
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.

EXIFIFH—EZX Table for cryogens usage

BIAER L N2 BIANYDI L L He
/MO (30 L EKi&) RKAGOL L)
Small vessel (<30 L) Large vessel (>30 L)
iR T-H, KBZKR<EBR KBEEROK, &
” ) Every day except Saturday, Sunday, and national Tuesday and Friday except national
Supplying date holidays holiday
R 9:00~16:30 FREDETRIZESD
Supplying time (except 11:30~13:00) Following the instructions of staff
FAOEOREXD 12 Bz | B+ 0 12 Bzl KEO XE
B LIAZ S <, IEDRMISEALTEH | LBESEFKREICHLAD
(F#9) CXIRBORIZER) (* KB DOBFIFFETA)
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.
a= e ok o D A e L e o iE BIEBDREAN) D LT17—
BARIBTR WHEREN | BILE(-1020FEDBH BALHO BRI LT
. . . Front the Liq. He Dewar vessel of
Place Lig. N2 tank Fixed place in 1-102 . }
liquefier
BEBIE BENOKE
Measurements | " "2 ERERMEEHEEOR@ECLD
of the amount of By using the liquid level gauge
liquid vessel
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3.2 BEAN)VL-ZBREAGROEALDIE (BH-ERSH)
Notes for filling in the cryogen usage card of Liq. N2 and He

EFFERACEIEFFERAOEREHETHY, FRAHEOEERFE-HMABEOBRELENINIZEED
WTITHNEKRUEMTHS (BERREFEINDS) . GEFEERRBETRELTLS, SEAICHEz-TIE
RORITEETHE,

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 (FPHEAILTH), You should fill in the card by a black pen.

c) BHAEDEZEIIREHMESEILATSH, 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) IRAHLEFBHEDNDEEZE, Please write a volume of vessel.

) EREHLENDALRELALD ETERERHL, ThhoBRAHLEEICASEEEZOIFTHEE,

Ly, Please submit the cryogen usage card before you start to transfer the cryogens.
0) EF-HBAAL AAREESZEEECEEERBEHFEARELETNIEITALZVOTEETS
&,

" EoEE
BRUATICIRH T— _
Submit it before BEBEMES

transfer. EEE R

Cryogen usage card

‘ BERT(S AR | ERNiES |
aeoxmaie | [ [ | [[]]]]] £RED
\\ WO L CRBBRZRF S UM SO THBBSURRERATS
\L BERE .
—_— REFRA
7)b* ‘A —| Nare of a person Eﬂ—< Slgnet
responsible f
expense burden
Full name p—
(R HLE)
User Name
BROen |  AEBIHAEM ELS—TOM . — =
BROBE LKA
mHER L
Lig. N = ) f
) (FBEE Vessel volume) ﬁ* L J: (
BEAUIL L L
Lig. He
| (% # Vessel volume)
LEBRFERBIARIERS L 5—
HRERWIIR-FRNP] EERSE
Department of Low temperature Experiment
Integrated Experimental Support / Research 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 TRICEEEEHRAT 5, EEORAHLOFMIE
IRRREREREE B DIERICHSI L, RAHBLFMICONTIH 31 ZSRBDIL,
BARANY ) LRABELDSZDFEAETORENGFIBEETERDESYTH D,
1. BRRYELFELZET2T7)DOFS
2. RH&HHL
3. FRMANYILATADEIR)

BEFITEAEAN)ILDESTVDIGEOETNAZ O TV TLERNTNZEREELUT THSIEE
(1) DIEFRETIDEFEN, Tz, Q) DREANID LFERAKICESTHEIEFEREIIONTIE, E2ED 2.8
HEU29(p. 15)2SHBTHL,

RETIE, MATOAN) D LBRAHLRIIFEAERGD, #-T, £F, KADANY I LRAHLFIEZERA
T5. /NODFIETZFDRICEEDD,

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)ILBZZDTH Pre-cooling of the large volume vessel

MEQRKOATLT—XBREANIDLDAZRETRERANTHEL —ILRTEIHRL—ILREA(TTHS,
BE, TOFRICIE, BEA)VILOERAANDIBENL S, MBICHEEAEREZAND, RO ERICER
ZBLEL, TOREAVILFTRTERT S, REMTATIOT, BRANIZEINALLENKSS—)LIC
FET D, SERVEHOMMNKETE2ENH D, ChDITWMHT, FlE, BITLTEL=Ta7T—IZDL
TTHHH, —BRTE, RIF, BIZET, BREAN)DLEZLETRULLS, BTEHLEFELL, ZOF,
BURAANDHEORFEORET 2EDHLTES,

ROAR=DIZ, ZEDFAFIEEZI=aTILELTEED 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—ILFR)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 LERAHLIBEHT)
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
WBBEXZFDIAYETIMT 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 ALEBZERIZT S,
Close valve A and B, after putting L. No.

5. FDEFEMET S, Leave the vessel.

esSure gauge

* RAEERDIRELHL (REANVILERTAT S285H
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. /NVT AEBZER, /NLT CEBAIZT %,
Open valve A and B, and close valve C.

3.D MBRTULARNATHME 12 mm)EZBHRHADOEMETHAL, RAZRERITRAZRAEIR
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 MBEHHEANIDLHRTEHN(0.5 kg/em?2=0.049 MPa)ZMZ, BABREZIRS BRAEBRMNIRITIZ
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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. X2ICHRIT-HEHRTS. (V190770 0FNLBRTHER)

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

6. 75 %FTICRL E &YANYDLF R (0.2 kg/em?2=0.02 MPa)# Anb,
Put He gas of 0.02 MPa into the vessel from E.

7.75)L7 AZFIZ9 %, Close valve A.
GE)BRAZEZNE-OTWSGES, BRIAAN D LDRAANITEBITHIEELS,

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

3.3.2 XODQKEA) I LBEBZADRAHL(X=2TI)
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. BRHBFLZITEEOXFICEET, RAHLAIDBRFNEEZRATEL, FRAEELKREICERIT S,
Measure the weight of the vessel before transfer and write the data on the notebook.

4. T=ITNW)IE—(UTFYIE—)DLICA—F—BH(UTER 8L, BIRAILFSTILFa—T
(UTFEIRAILF)ERBITHEFKT 5, BUA/LT MABENTOSIEERHEEL, BRAID/ LT A
ZBT5. COB, BAODORFIYRENLO—YU T LO— U T IREZDREBEEZRERLTHI 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. FIVRI7—Fa1—TDEGERBOBAOICEDLES, COB, Fa—TREIKAMNFLTLIR

EH—ETHEND L, BHROWAORSTVMEEDHT, HAONLIBZRANT, MSURT7—Fa
—J%ZELAH, Fa—TNERLEYBBILEVWLSICFTREFLANSYIFI—ZBHELTHET
EIF%,
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 LARNRBAEVNKSIEAODRFYRERHED D,

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

FSURTF—Fa—TD/NILT G % 1/4 EER(90° )KBWBIT, MoV RT7—Fa—TLBREFHT
%, (BIURAE A5 T 0.16 kgfilcm? LLF)

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 HEREANDLNBRITEFVIRDLIDT, 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.

ETREMERZL2EICL, FRERNEMET 5, FFREEHN (FFRBE N DFHEA) & 0.020~0.025 MPa % {&
L, 0.030 MPa ##A LN,

Open fully the valve for pressurizing inside of the storage tank. The value of pressures in the tank
is held in 0.020~0.025 MPa not exceed 0.030 MPa.

BERDEIFIIE o5 (BRI S —HEENEILEUAEAE P T 0.16 kgflem? LI 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 DEDDKRKEIZGo>f=0, BRBAOORFTIYNEROTHL, FSURT7—Fa—
TGN KIITFTLoONYERTELLEA D) II—ETIT5, BREBAOANGI SV RAT7—F 21—
TOEmMELBFZD/NILT BZEHALS, ZD%, FSURI7—F1—TE2BHFD LMBHT,
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.

BROBEZHRY (p. 24 Z]H), ERAELKFEICRET S,

Measure the volume of L. He in the vessel (see p. 24), 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.

NILT AZEC, BIRAILFESL, ILFDEET S,

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

Measure the weight of the vessel after transfer and write the data on the notebook.
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></

Fig. 12. ®IAANY D LD RAHL (KALI—H—)
How to transfer the L. He for large vessel.
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3.3.3 BEMHAIE  Measurement of Liquid He Volume

BREGTEEARZHE OV ER TOSRAKDIRE (Za=XRENEFALL-LDOTHS, —inFEALI-#
EOfthimA EEAN) 2 LOKEICDE, REIOBARBEASHNRBUSELTIOTHREAL DI S,

BREDREITRDESZT 5, BBOEUU/NILT ALNBENTNDILEHRT S,
+= F@EMEIE Fig. 13—R2AF0UUY)E£TRY, /LT B R, &REEt E ﬂ
(Figs.14, 15 SB)ZBRBDEFTELIRAAT, TOREBEERERLT S, TIH
5, PoKYLRESHLHEREE DO LBDOERBRDENRICKELLG L LA H D,
ZOMHEEMEMNLETLT, LIFTULKE, BNRAICKELGIUNBEERET 5.
ZOUBEEERBOER h (mm )&% (Fig. 15), RICKEEEIRERY, /°
VI B LS. BRDLEZRLCRAHETHIINRT , KRB HREIZM
BLTWARERINOHKEEZZAID,

Fig. 13. L%
(1LY —IL)

#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.
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3.3.4 MADOERBEAN)HYLER (EITHSRAT2AT—) DT AHERAHL

a)T17—D#EfE
x BEFE5|E
NT17—IZIXEESIEHSRaVIEMFTIZIH KN (Fig.16) . NT 17— DEES|EEERETITIE
ZUEDT=0) . EZENBVEREANDLNLCESHELD, BoTEICHERT H, EZ5IEFICTV I
NF1—L(EZE~10Pa)E/N—KN\Fa1—L(BEEE~1%x104Pa)D2@Y L H 5,
% JL42
JLE

*T1T—DF &
N —<—TERE

CNIZIF2BYH D, —2EFAR, N TFaT7—HITKHEER
EANTFATDHAET, BIEAN)DLERAHT 16/
BAICEL, BEANYDLORABLODLAISERES

=O=PN =Dy

DBVHLET 2, SO, BREEERSISEVEHTC = Il

L SEBVERHFANDE, ORAEEICS<EE. 5 ||l F—AT17—
RTF17—DRECHVEREZORNHEL CREER

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

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

* HEf - IR
RAHUEEARI >TSS, HSRTF21T—DBEVY
MASTHND, RUEMSRT1T—HRABRCRZ DD,
BARZERASE> TRV ZEERTSIE, EBT17—D
IBEIFRBARZAVOTREASEHITTE S
Fig. 16. #15AT217—

[REA] RAHHT B CRAHLOD 30 53 UFD IZHRAHLE 1 ENRAH LA, T T K%l (E& 30 2
ZIEERBRIDERTAMR—FIZEVNTTFNT 5. tLOFIRAEBISEKRENTHREISFHRRETI L
BAHLFFICERGREZREL, FRELEEGERICRERIBEZLEAT D, (EHSE p49)

CEE] LBROBEICEVNT, AYDLHREZRIPICRSGNIE, ZRERURT A O LEFHFICL
NIENIE, SHICEFIZHEEFVKRREBICLEWNIE, B, NILTREICEESEFELTIS,
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b) kAL
* MSURT7—Fa—T DEE(F
FY, Fig. 17 DESITRAANT 27 —ICT LABRREZEFEL/NNIILIKERITS, MOV RT7—F21—T%
ROESNZEJT D, I53AFRAIVNNETESETFa—TDENTLT—DELYMNEYELLDIHE®,
A LBBDRDDENEENS YR I7—F1—T(CERE/ A TE2HT5,
FTCRISHERLIZNS Y RI7—Fa—TIKFENMFNTNEDT, TOFEEFESE, FFHTENHHNDTK
G Fa1—TDEEFTELLIKEFDOKFENEE D RAANT2T—RDNS VR T7—F2—TIZ0
DT DPMFNTWNS I LERERT S,

FFRATF—Fa—IT

niLJe B
oyLy
RILTK TLEJ &P
@ niLrB NILTA Q\'ijc
#H
7
. Z D
2 1 M E
;- LHe 7
=
N B N

Fig. 17. &R&AHL(MO)

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

* NOURTF—Fa1—THA

BIZEESNTzavIDSE, RAANTIT—RUBESIDMESIAYD LERFITEHELIZ/ LT (CEK) A
HDNILTIEERSTRN,

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

FSURT7—F2—TT% Fig. 17 OTESEREL T, AV LBRFRAET 27 —BIOBEF2—TD/INFUR
FMYERSDLT DEALTI, COEETLEIMBAZF THEOTANIDLATRAOBRHEHEZE VLD S,

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

BMEZRDKYITE, RRAT=ANUDLARNNSI VR I7—Fa2—TE@B>TRAFANTIT—IZAY, F
A—TETAT—FAPT COR, KIZDOENBERFAVICHRANTEN TSI LERRT D (TLEICE
EHTHEEDNTEDOTHMND), BMMSENTELEEE/ LT CE—BERHICT 5,

FSURT7F—Fa—TWEEF>TVIEEIEENELEEAMDELSTENYEDT, Fa—T%HKNTE
NEMYBZENEFYZET,

AEWHR@—ILR)IZ&BATLIT—DAEENE, PoKYIToANDEABRN(HRDIVZILE—DE
). b, PAOBIIAMEHTVIFSLL, BIRARDETNKEVEOINKEVDT, BENSKTIE
3029 %, 452, Ta7—HICBEERALRERABREOREVUINAS>TNSIEE EHRICLSHENEMZE
ROMBBENSHD. T2T—ITHIAEAN) D LDBYIBHDEEN RTINS, 2, COBYRDHLE,
SETRAZBRBRICHTO=HADEELGDIENTLT—DEENBVIEITHED T, Thik<{#E
BLTHESG IWWSHEEF, BOTHICERT IO TRUCDELEH-ANRL,

BIEAN)D LDBYIROEERT 5L, AMERTAE—RE LIFTREEAEAANDERWD, HFEY LFE
TROTH, Ta2T—LEEBEIBRANKEZND, TCEFETLIOTEKTHD,

BRAANTFEMBETREANIDILNBBE, WNILIGERAD, NILICERICLTRANEFLDS, JD
NURERD, LEDY—ILBRFERRICED D, NILIGERADLENEBOIRNAN)D LBHRICHR
THENDHD,

* NSURTF—Fa—TmYHL

LFEFERRICBROIMNSVRT7—Fa—T LV LLICFRBBIFRS BoKYiR<E, ERTFa1—THRE
BDEITRYDWVTHRITELGDENH D,

NIILTBERAICL, JITRES B, MSURT7—Fa—JEMENMEIZRL, FENSVRTD7—Fa—Th
B—RITIREMD, BP THRITRKG L BEBITIRIIEL TSN FOOY T AVRYFNTEALA
2TWBDTOUV T EEIETHNLTHD, OV T ERHDELILTHLIRERS.

COFIFHAILAE (Fig. 13)ZMERLGNESIICLTAY I LIV TFH—(2H TS, TaT—DREIRT LEA
BEOTEOMNGLTHS, ERTLEZYIVEL/NILTKZRICL, TaT7—OERDICHRN\YTE:ITF
B AANYT DELELIE—EIZ2EFTTH S,

* FEED
EANYYLBHRDOERZ A DNILTHRERAZZOMD/NILTZEAL TSI EEHER T 5, SR,

BHENVHLYYVREICL-oTRIETHS.

[(EAMERATBAARNYT DESEFEABELREBICRATS, £, TRV ORAMNIZADFRIFE
TIZTTBIEITHLTLNVS,
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.4 BEBHROKRAHELAE  How to transfer the Liq. N,

. FREEICVDESHZEALTEEEOFEICANS,
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, ERELEEICEE, TR, K4, RAHLAIOBREEFFOLANIL, RAHLEFEREA
EELE

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

RAHELIZIE, BriE (Fig. 18) I TH A (EIRmIZHE) RAHAHLAEREILF P IINF1—T F &
5, 2LF VI NFa1—T X EHERAANDBRDERLITEATS,
At first, inset a flexible tube F into the bottom of the vessel.

BRALELDERAIE, /3T B1(X(E B ZDLEAWTERETF AL, RAOAZATHL2HIZT 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, NIILITE—EAHT-&, BULLREITTERICT S,

When Liq. 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.

CERZEIR) CORAELFEZOENSHNTIILEOLN, EELEEDONLHEE, L LNEEILRE
[TEHRTSHIE, /3NLT B1(XIE 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

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

RRIC, ERAELKEICRAHL
FBOBEETDLANIVETEAT D,
Finally, write the value of level of
the gauge in the notebook.

llllll

BENT, IEDSAICE, EH

HELRE RFRERT. 5

Lock the key and return the key, a LT

notebook and gloves. ILFLTNFa—TF ZOBYIZHAHLEDFASHTE

(Flexible tube F) Do not touch these valves.

Fig. 18. &IAERKHLIBFT
Location for the transfer of Lig. N2
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3.5 HERXRGERER (BRARER)EA<T=2T7IL

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

HEBRHARBEDRAEZZRRHZDES, BEXERNHSH. BN EEDRFAZRHF[ICABLE-FEEICEND
THERRSE, BRADENZLFTREWLET LI12T 5, thDOMEREZLEELGVDMERIE DS KA
bd, CNEEARBHTHY, BEANRARREDOREEZITHLHICZEORIBRWICE RS EELLGNE
EIRTHLS. BRI ZRREAREREROREIIOVNTI(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. N2 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

3% 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—H)&RIT5,

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

2. BAQEANOTHLSDEMR R, FTAT Safety valve
55 (AvRTSY)D EFL, RAERER =RR2F 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
P || E H
\ # il
3. ¥TA%k, ETATFY D #RYFITS, (K # B C
X
BT EL TS EEIIRHEMYE RS E D) ] El
= i
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 BERXBAERESH

Self-pressurized L. N2 vessel
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b)RAZEREZBEEARHZMOBMYLTESR

Take L. N2 out the vessel.

1. ARHEF C ARV TUONIERHSD, REYEHLF AZRITS,

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

2. REHFBEALI DRITE. BRONREEICAVERLTENZ LIS, BRARNDLT DHE. ED
it BRARZROHESZRLGNLFIEF B Z#5A5IL (0.2-0.5 kg/cm?=0.02-0.049 MPa), &ZEY
T LEEDRAREBRERAHLS, FEFBEBERYELA AZRAOS,

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?2=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,

(M) TEF, BRRFOZTEEEITKBINFE ERTHIEDENEIITT 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 COEBEFI.EEARICLDIKEFZHLT SO EETAORE. BT, R5T. BEIZ DO E
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 EHRA,

BEAADER(FE 25 1)-4)EH):
Definition of high pressure gas
* [E#EH R

Compressed gas

DEADBEIZBVWTEAHT—CEFEWVS UTRIC ) 1 AHNRRAI U LEELRBEMRTATH-T
BICZEDEADPTNATIRZAAIULETHDEDXITRE 35 BEITEWTEAN1 AT /AR 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);

DERADBREICBEVWTEAN 02 AHNRANULEGDIERB7 FLUARXTHO>TRIZEDEAL 0.2
AANIANUETHALDXITRE 15 BEICBEWTEAD 02 AHNRRANULEGIEB7 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 AHNRAIULLELZBILHRTHOTRIZZEDEAL 0.2 AHN
AAWLULETHDIEDRIZEAD 0.2 AH/IRRAIEEBIGEEDREMN 35 EUTTHARIEAR
(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 - ENHITBERKEZOELTERTY S, COENZT—DEEN, TETELALGND
(MEZOLFETEIEEZOLL, KREZT1REETHEREZALD)
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) :
NBBE1TIUYML(E0 VYMLUTORFLEHLGEVWTHVWOh LB GIREEER) ITOVTES

EHRABBZREBEHELRIIEND
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

NETABRBEIL, EIZ40°CLUTIZRDIE,
Containers filled with high pressure must be always held below 40 °C
) FTCABHRHICT, 5% GBRFICLDEERUNILIDEREGEHILT DHEEEZT D
& F, MRGEIRZELLGN L,
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 SikHE)

Technical standards for consumption

D FZETABBED/NIILTIE, BMCEBATHIE,

The valves in the containers are opened and closed softly.

QRTARREZL, 5% GREZICLIBERUNILIDESEZITHVISHABLRERELLZNIE,
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 CEMHADHEEL, BREADBWMEATITL, BHREEZ40°CUTIZRDIL,

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 R R VRO HBEREICTHNERFEERTEHIE,

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.

BHRARRHA

Regulation on Safety of Containers

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

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

(BERIZFTIK 1KUTOREREZMEERIEMLTIND,)
RURDRR (5 10 F)
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 ZBDRX5
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 BHE
Liguefied ammonia White
BILER BE
Liguefied chlorine Yellow
TEFLUHR mnog
Acetylene gas Brown
ZOMDEEDSEAR nyHE
Other types of high-pressure gas Gray

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

BHEOZEREH(BEREH) CEMARERTATIBHBEDORUA) LT OHMEICZMIH#
BOREBEEZZTEINIEGESEN, (BL, HVAR : FRITELAICEE, [TOVTHEEREHMACh K
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- MR S F DR ER

Ultra Low-temperature container

Test of gas leakage, thermal insulation, accessories

HERDEBFH

The number of years since production

20K

Less than 20 years
20k

5&E
Every 5 years
2%

More than 20 years Every 2 years

- ENFOLBRBRER1FE

Comparative inspection of pressure gauge should be done ever year.

SER- T IE - B EHER
inspection of outside appearance, pressure proof test, mass test
5448
Every 5 years

BHROKA
Normal container(bomb)

* HIE DREF A [EBHFICKINSN TN S,

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

HRALLF

HAEWH

BRREXE
FRMEExRE

BRES

AREHEL
\TV

spug g — {7 53.1 FP\,Arrl

i EREREF A

MERERESN MPa

BEFTIEESN MPa

RUREEDHEZF Supplementary information of bomb

1. BEARRUARG, ERHABEIHEDT, BITH-BHOERTF
ENGELTEo=BERIE, EOMNRINT B,
The empty container and not using container must be return
immediately because it has an expiration date for use.

2. BEARRUAG, KICEESNFRUANREZURRIFEIZ(LET2
SEHOBEERNINERANT) 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. BEHADEE AL
flammable gases.

4. RURFTNLTIELEICLEL, (BRAFEFTHITEZS, BT PVPLRLTEL NILTHBEAREARLT
WHIREEET D, )
The valve of bomb must not be opened fully.

5. ERABICIEK TALITNURLERYMSFFTTELS FEERICTCICADEIENTELLIITLTHL)
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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EHFEERDERE How to use a pressure regulator
EAREFEDTTICHRURTNLITEHTEEBETANELLERTH 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 AARIBRDEYSIT Installation of the regulator
BARLEERLITEELT, LonY DT 5,
The regulator should be installed tightly while be careful about the right and left screw.

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

o T AHFARIFZMEYSL Removing the regulator
THEHS®, ARBNHOHARZEZRELTHSEYSNT,

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

Fig.22. NYDLAR (RURHMHEAR) A :
DRYRARY H ISR FYRE) HY Fig. 23 BRAR (RO—MAZ) A H#Y

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

For He gas (and Flammable Gas) :

Left screw
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—REANE

HED B

Fig. 24. EHFAZFZDOEHMDEH
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LEEXFERHFHRAIERE L SRS R R - HRBPUERREREF A

[LBEARFEARBFMREIERE LV & —HRAERRTIE - IRIFPHEERRTABMRZ R0 L 5 ICE
H5,

(524 3 B 24 BHRAEERIIE - TIRFPISEAR)
()
1 & ZoMAlL, REXFEARPMREIIEMRE LY X —HAERBRIIE - ARIPFIRNREITOR
EICHEDE, BARFHELERE L Y 2 —HREERRIIE - IRMBPUERERS AT MEREERE]
EWD, ) DFBICELYHEREEATEDLHDET B,
(FIR D)
B2 RREBREBRRAENY 7 LAEOEE (LT [EEI] £V, ) 2EAT2HERLVCZNICE
THAHEXITHOHEICEREREZFETE 3,
FHETE2HEDER)
B3R EERRBPAFATELZEIL, ROZEOVWTINICKETIELT S,
(DESKRZUT [XRZ] &V, )OHWE
QFEZF0H4E
Bz, traz—FK, BHMAREMERERBRE (UT 18R] cWWH, ) PEHEERH-H
(FIRD B
FAE EREBRIBOEBEBRMERS, BRI NCERESEAFALLS L TEEHEIE, bor LoFREH
BEZRHL, £ —FK, BPAREVURROAREZB/LITNIER OBV, MABRBEOKRAICONT
FRICESD B,
2 BIRE2SICHUTIENMALLOI T DL TR, RFOHENHFETS D,
(KB &R
FHE L2 —R, HMARKUVERIL, BIROBBEN/ELTH DL LROH-EEE, TNEEARL, £0
ExHBEIBHNT S,
(EED&ER)
FOX BIROAREZECHATZ2ECLUT [FIAE] LWH, )IWEBJFEOZHFTEHEZEZEL AT
EEE, BOHTEVE—RK, HARKVOEEROAZ ZH/BHEITNILRSHL,
2 BIEOEBOARICOWVWTIE, BI250EEEXEAT S,
FIHHE DFH)
BIX KEERTOERITNCERZHMBLLDS L T2EFL, EKEERTEANERT 2EZT 2T
N CANY AN
2 BERoOMAEE, EEERFOBIBE OERICHKL, BREHLICEHLITNIEE SR,
(238 L)
B85 AR T L ICHBRIBYEATE
2 HESRIBLEL, AFOHEBED S HALHRIEET B,
3 HERRIB N E T, LRMEROMBLNICAAZEOREETSATO L L HIC, EBBOERE - FIARKR
EXERICBET 5,
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4 HEROFBEIL, HESENFOREICRY, FRLEOEIEFELAZETLAITNIERSARL,
(RBREZDER)
FI9% FAEIE, BESINEREZZFERALATNIEAR SRV,
2 EREFEFOFEAICH - T, YBERESZLILEDIFERLOFEFTEZETLATNIEAS
AN
FHREH)
105 FBEEIL, EEERFOMBEZKRTIEFILELEE T, EBOMICHBRICREL A ITNIERS
N,
2 FAFEIE, MROBREZBIXFICLYRNEXRT B L EE, EEERBZMALI-EZBELET 5,
(FAAROBCHE L %)
F11E FIAED, ZOMANISGERL, NIFERERIBOERS ICERLAXEZE LI EHEIL, R
X, TOMABOEREZERYEL, XiZZ0EOHHAZ —EHBELET SN TE 2,
(BE0HE)
F12% FRAENMMBENIIERDBRICEY, BEXIIEBELZBEXIIMELIHEE, T0BE%:
FET D,
(BENEB)
F13% KERRBOMBRCEFONBICHRIBRER, FIRICEDIEECLVEEL, TOFAEEN
‘187 %,
(KRR EEZER)
B4 HMAERBRTIE - AR, ARMAEEREREROANARVERICE L HELBEZERT
57:%, KEREBREEREZES (UT [FER] L0, ) 2EL
2 ZERRRDESICEBIT D EE TERBT 5,
(1) P&
(2) ERERBRERVEEHE
(3) HesiDyzE
(4) %@ﬁﬂﬁBFﬁE&ZﬁﬁBEﬁf\%ﬁtEﬁ&b6%
3 ZERICEERZE
FERIIZFEODEREICLVEHL, ZOEHE2E L TEABRERETIF AW,
b ZERIIZESEZHREL, T0@EREL S,
6 ZERIE, DELROILEZIL, ZELANOEOHFEEZ KD, TORBEREZEIZENTES,
(eR1)
F155% ZOMAICED D HDODIED, KBRBRIPOMMICE LHEAEEIL, LKERFARRFANE
XIERFE L 2 —HRAERIIE - ARIBPISHELNCED 5,
Bt Al
ZOMAlL, SM2FE38248BromiTL, SMTEILA LB »HEAT S,
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BARFHRAIERAE L S—ER - #BE 5 ERFERRERE
THEMRABLEDE

E18412HA25H
R -SSP BHSETERZE S

EERBRBTEZOABGTHRAALEMHLED-OTENRAZRITS,

1) TEEMITHEEE (X ZTOEBREDLLICEE)HES, EL, EEHRENFED TERIITEE
NERIL, EREFHOBEEZRLEOEMERZT LT 5,

2) MHTOFRAEL THEEHELEICBTHS(REDOEEAIEEREZI2HBENBITHDS) . F
AZ/A5ETHRATELZVD HLAELNRITETTEDEESIE, BIIELAEICEITES, EEBHIELE
[ELRD &,

3) FIRAICH--TIL, TTHEZEFIARREIC, VEFIBEFILATEHIL,

4) REIZATIVIZHRLD, REICKEMBELTHRATSIE,

5) IRZENDHAPCIEFEFIRAUNELTHLHLELLT S, PLERTHLHTBEE, HHHL
MmEl TEZEFARKEEIERAL, FRRIEFEONIRINTEHIE,

6) BRERICIE, TERFIMEDGAISRAHDOVEEEL, BT ERLTHLCE, TEETHLY)
HIKY, CHFE, FIRAENEEZFH > KT ELIFIIABICHAILTANSIE,

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

TREELE
1IF) 5HE B5B (TEL 6275/6550), &) #=E #18| (TEL 6276/6277)
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FRRERERBTROBREICONT

—Examination of a Closed-type Liq. N2 Vessel

BARBRIEEHRABRRECGEEES) TEBEARE
Sh, ZOBRAZEZT5, ZOEA, HEIZERDES
UTHD. RARBHRDHRAITH 77K(—196°C) TEIRIZE
DY ERMITHBL, BRT D, RBKOKERITES
BEDEBNRICAVLLONDIFESETHLD LR, &
REROERARIBHAITHEIEELBEICLS=D,
BIREMNSTH D,

NLTENFOWTWTCER-RETELIRAERSH
(FEARAER) L, EICKYBEARBRBEEDHON, Tie  Fig. 25 ZMERFOHIFARRRER
DHEBICEEREFTOBRELERALETNIEFEZE BTROBREELTVIH%TF
W Ff, FREBBREFILIIBOTRIRTH S,

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

THREET EHRRARZREROREY—ERETI, BT, ENHREY—ERLTI(ENEZE
HEZTE1ROREZET D),

EICKYEHONI-RELDT, BTNODOBREEZTONW, Tz, REFDHMEZBEL-EEHR
BRITEICLYRERTELO TS,

¥, BRREY—ERIE, 2EOKRETHEARZLHARK, EAMEAZLUNZIETEVELDOT, COFEE
ERTAILERBOHT S,

[
B
E
|8
F
:I
-

|_\
b=111}
cu

. BREIGA A LRIEE

. REDAE  HNEHE 300L LT TREFEL S 2MPa(20kg/cm?)
UTDBRAZBRBRSLUVZOMER

. BREEA 17 12,000 A (EHFOHDHEE 500 A)

. REBLAH BEETHLAA/—HMIZBAHENHILE

N

]

(BE)EHERRERERORREREDHIM
-HERBRBER 20 EXRFEOLDIE S F, BRBFEH 20 FULDLDIE 2 F,
{BL, THTE 3 A 31 BUANICREFE-IEREINLDE,
SERRBER 156 FREA 3F, 15 FLULE 20 FRFE N2 F, 20 FLULEBEF,
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EHRBORE

—Lending of Cryogen Vessels

EREBRICIERAEANIVLLEARZROBRZDEHET>TLS. FAMIBEIVFETRERES
nd,

D ERANE
RIAAYTHLZS8 (60 L, 100 L) : 300 H
BAEHRRHR (50 L) : 100M.~H
2)FmE%E

-EHRKRENS-OHE (FEBB) AEEEDHREIZEE (6277)F 5,
-EEEDREICHE (FLEBE)VEHLAHA, EHIREISEEAT S,
fEYHLSRAIXHREZBELTITI,
- FRIXREIZALIAA, BEHIREICEEAT S,
X FHLEEIARERICERYLNIEERNST UV, REANIVLBRRZDISE, FTOADERESIHKESEY
FEEFBRTERDFARAZLECTENIESAH D,
X HOTRENID LBFEZFES N2 - SBERALATICHBIETTSLY,

Fig.26. EHAR : RREBRBHFLERAEAY VL
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AU LEREEE OFEREFIAICONT
—New Construction of a He Gas Recovery Line and its Usage

AU LEYREEEEHE T HIEEE, FY, BRNIERREREICHBRLTT S,

IELEDIER

Note of the New Construction of a He Gas Recovery Line

1. EREFARTHE L,

2. BT ELILBHEMATTHII L,

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

RENZERALI-GEEEENETLIRIRIE S,

BT 2/ 5L T (E—ARBEDOR—IL/NLTZANS (BEBLHILD EFHMEAELY)
BIERERTVT AYIITEFroyX N\ ILITTHEIE,
FIFEEEEICH T/ NILTOE(LBIZ/LT, FRICHLESR) ICERYMIT5,

=T ARFICEZESIEALS VRIS, ABROXRELEFIHLAOWNILI) E#HBMENDOEREIZTREIC
21T,

w

© N o g &

TEHRD)—ITARMIDINT

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

AT LIFHMDTRELERHTEVCEBENB VDT, BEHRERLGIBELWNV—ITAMDLETH

R
(F&HAD

ERNAT 10 [IIEFETHEL, EREZH TRAEFRSGOS, RVENGFTEABRTAGVLARS
(R1E 1 BEHKE)
(K24

BEERVTITREAPRR, RoTZIL, BUBRAYOENERREZEZFTAET S, BAHD
HE(LIELEH D) [, AVDLHRAT 2~3 [IEETHEL, BREZHEENBET THRNL (COEXG
£

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

- )= TALOBTEFNIEREREICHEBLCTETNE, BED)—ITANEHNELLELLEY .. T
AMETRIIV—VTAMREEZ R ERRBAEHRE TS,
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£& BEXTEICKD)—UTRE

WMEELEEZE 103 Torr, )—o= (dVu/dt) I dVu/dt= dp/dt x V=760 ZHWNTEHE, 1BL, dp/dt (X1
BESYDEAHAERE (Torr/h), VIZREREE DERTE (cc), J—YE(F 10cc/h UL EFRT, VIZRU AR MBS EL
EITHRAERETIEOEAEIEMIOKROOND,

L EHANYI Y —), RRkE

Fig. 27. N LOERETIETIE 1) HRNYY
D=L RBEE 2 —FEAR—IUNLITERND,

FIAIZDOWT

RIFEBZHMORNEEFNAEBRLELEEE1991.1)DEETH S, FILLWFIAEZFEINIZHM->THA
LTLZELY,

(1) £EUROIZERYM T TH B LEFIEHNSBNIE,

(2) AEBRESNICIIEEBEFANDILE,

(3) FAIWLARTHWALT DR TRa Ty —2RANSEEIZF, F0HKA
[SAAIZRAMSYTERYfFITEIE,

(4) FEEUROIZARFREFFZERYAF T, EARECEHNICEIRE - BUIREEFF VY
THIE,

(5) FSITILRERE, FONLEBELLTIEE L F—ITEKT DL,

O LD, BIAN) Y LERVED T FTRRIERBNDEVRTEEN, V54 F R VR EHE

GEEDREEZLOoNYLT, ZRERIVGAFHNIE,
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BRIEZER - BN L (EH]) DILAR—F—(ZXHEWIZ DT

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

TR18%F 1220 H
BEfRE AL
2R EFERER FER HIM—
BABMFEMEERE LS —
KR - iTEfe #fM &R HRIEX

BRAZER BNV LDILA—E—(ZLHE IOV TIEEHSBEINLETS,
ILAR—E—FEETHY, MEICLIFEPHEF CILA—A—NREMEILELEIGE, ERIDERES
RICKYBERIREIZGHERENHYET
ChETH, ZFIOBRYBWVICEHTIREZFTDOHRTILA—S—ICTRAZER -BREANIVLEZEWRT S
B8, ADRRRLEVWEIEEEITOTEVWYELED, SERELTRDEIEFEITH > TERET TS
LY,

Ftz, ILA—S—ZF AT —REBAEICHLTHEDEBIMELFENOLLET,

1. RRER-BREANIDLOERE~DIE
1) BRABR-BEAN)ILEILR—S—(ZTERT DIEE, AEBRELLICILA—E—ICAEE

¥, BROHEMT 5. T, EWMTIRFICIE, FIEDTIEFRHEZIB/RL, ILRA—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 RNV LEERT B E(F, TELLEITRERZFALTEREZT
%, BLLIE, 1) ERRICFIE DIRBERRANIBRL, ANILA—F—IZERLEVNEIITT D,
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. —BRERE~DIE
1) Bl ILR—IA—CTRAZZR - BEANID LEERT BT, ILA—4—OFEOMTE
2, RABRE - RAEANIYLDEHDICTLA—E—CRARLEVESTEBTET,
2) WELRREZBDPTRAEAZR RIEANIILDERPIE, TLR—E—ICRAELEWNESIZIEE

172,
3) BREEVATIVFHITRARZER - BRIEAN) IV LOERPEILA—F—ICERLGEVIIEHT
o

FERBOKRIL, TL2BEZER HP MOA Y A—FTEET,

RL2EEF B S URL: hitp://home.hiroshima-u.ac.jp/anzen/
Note 1) The prescribed format for the notice can be downloaded from the web page of the Safety and
Health Committee at http://home.hiroshima-u.ac.jp/anzen/.
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Fig. 28. FrEiEa:

BIRZER/BEAN LB !

ZHDILR—E—[CIEREIFEETT
RETHEFL T

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

BROI(LERZREHET=aTIL p.36 KYIRH)
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3-1. NEIRFUAEM, 3-2. MEVHEAEM, 3-3.°He mEME, 34, BIZEHT,

3-5. WIK:E X {EEIHTEE, 3-6. SQUID iR EH(MPMS), 3-7. & F X Tl E (PPMS),
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Date £ A H

EHIERER

Cryogen usage card

REEGES

HEREXME-HHE-
ZRERARE-Fitk

WIFRNZOZELTEEBEBZEMEUN D0 TERIBEMBESE2EATS

BERHE
REERS o

Name of a person
responsible for
expense burden

ERERA
(RHHLE)

User Name

&R/ Dep. FHEET -EEda- 73— ZDfth

BIEER L

Liq. N2
(BEBAE Vessel volume)

-
-

BN L
Lig. He

(B2 AE Vessel volume)

LEXZFBEARRERARZERFE L 2—
MAERBRE-IRAM KIERERED

Department of Low Temperature Experiment

Integrated Experimental Support / Research Division

Natural Science Center for Basic Research and Development

BE CORBOREIETAS EF5H2E,
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BCR

B RREREF A B ER A

—Rooms in Cryogenics Division
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* %X ¥ ¥

HEFI AMEFI R

—List on common use apparatuses

INBRAF IR R (PHe-*He dilution refrigerator, Kelvinox Oxford Instruments Co., Ltd.)
EERE 30 mK, AEEES 20 uW (100 mK [ZT0), EBIzE#E (5 8 TA7) T
Lowest Temperature : 30 mK, Cooling power : 20 pW @100 mK, Superconducting magnet (8 T)

eIl

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

FZFRE 40 mK, 100 mK O RFEFFE 20 B A E (W h b & fAres)
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.)

RAME 12 TA7  AIEREE#HE 0.3K ~300K
Maximum fields : 12 T

BIKEXEREIHTEE (Low-temperature X-ray diffraction apparatus, RINT2000, Rigaku Co., Ltd.)
EEExifE4B Cu H A 18 kW RIZRESEFE 3.8 ~500K CXE BRAEMEFR, FERATH)

Target : Cu, Maximum Power : 18 kW, Temperature range : 3.8 ~500 K

SQUID B EE CEH£RFIA) (SQUID magnetometer, MPMS, Quantum design Co., Ltd.)

BE 2~400K ##35 57TA7
Temperature range : 2~400 K, Magnetic fields =5T

BFHmATMEE (EXREFIA)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

CNOTATYE—  BEARA, BRHBRE 2x107* TorrL/sec

BIZEEFFIHEH(SQUID) (BK)

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

BARIE
ERERLEERE SfF5E 1nv, BEL F£4Y 0.01ppm
INBUAEME 971432(D310, CW303)

BERE 10K, AFE#EHN 3mW (20K IZT)

ERon—EY544 X429k (CF1200N)

BENMEMT YD (AVS-46)

FYINAVRT)yY (GR-1620A) 4 fifde 1077 F

NQRIZ# R 5t

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

* RAEERBZ 50 4 A,
* JRIAANYDLREE HAV—ILKE FE 60L 2&, &= 100L 3 &
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AU LF A EURERE R (B )
—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
i Uﬁl | W
L /_' ]"_ [ '.z—::‘—j

'[&Aﬂqﬂw o J ST T ]
HEHECIIIEE C4iE1128=F

52



A LDBEE-AREIRTA—E
—Flow diagram of He liquefaction and recovery in campus

AN LORIE-ARERTO—E

CE Flow diagram of He liquefaction and recovery
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HER M
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