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Telephone or fax MVE at one of the numbers listed below.

International: 612-852-9666
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Fax: 612-853-9661 or 612-758-8293



This edition of the MVE Liquid Cylinder Users Manual
documents Release | and all subsequent releases of
the MVE, Inc. (MVE) Dura-Series cryogenic liquid
cylinders users manual. This edition has information
regarding both MVE Dura-Cyl and Cryo-Cyl cryogenic
liquid cylinders. Unless otherwise noted, the term
Dura-Cyl/ Cryo-Cyl Series refers to the Dura-Cyl 160MP,
Dura-Cyl 160HP, Dura-Cyl 180MP, Dura-Cyl 180HP,
Dura-Cyl 200MP, Dura-Cyl 200HP, Dura-Cyl 230MP,
Dura-Cyl 230HP, Dura-Cyl 265MP, Dura-Cyl 265 HP,
Cryo-Cyl 80 HP, Cryo-Cyl 120 LP, Cryo-Cyl 160LP,
Cryo-Cyl 180LP, Cryo-Cyl 230LP, Dura-Cyl MCR 160MP,
Dura-Cyl MCR 160 HP,Dura-Cyl MCR 180MP, Dura-Cyl
MCR 180HP, Dura-Cyl MCR 200MP, Dura-Cyl MCR
200HP, Dura-Cyl MCR 230MP, Dura-Cyl MCR 230HP,
Dura-Cyl MCR 265 MP and Dura-Cyl MCR 265 HP
model cryogenic liquid cylinders.

This manual is intended to provide the user with the
information necessary to operate and maintain the
Dura-Cyl/Cryo-Cyl Series liquid cylinders. It is im-
portant that users of the above mentioned cryogenic
liquid cylinders read fully and understand the infor-
mation contained in this manual.

The manual is divided into the following sections to
make it easier to look up information concerning a
particular model of the Dura-Cyl/Cryo-Cyl Series.

Section 3 and.4 discuss the safety requirements
needed to operate any of the Dura-Cyl/Cryo-Cyl
Series. Additional safety information on cryogenics
or the gases carried can be obtained from the
Compressed Gas Association.

PREFACE | 1

Section 5 explains how to determine the type or
model of the various cryogenic liquid cylinders.

Section 6 lists the performance features and techni-
cal specifications of all the Dura-Cyl/Cryo-Cyl Series
liquid cylinders. This should help in determining the
model of cryogenic liquid cylinder needed for a spe-
cific application.

Section 7 talks about the general theories of opera-
tion of the Dura-Cyl/Cryo-Cyl Series models.

Section 8 thru 15 deals with the actual operation of
the various Dura-Cyl/Cryo-Cyl Series models. These
sections can be used as quick reference guides and
will provide the specified information needed to oper-
ate each model.

Sections 16 and 17 are set up to aid with the routine
maintenance and adjustments needed to operate the
Dura-Cyl/Cryo-Cyl Series liquid cylinder.

Section 18 shows how to use the Dura-Cyl/Cryo-Cyl
Series in specific applications. Various accessories
are discussed as they aid the different applications.

Any comments or suggestions related to this man-
ual are encouraged and should be forwarded in
writing to:

MVE, Inc.

Technical Service Department
407 Seventh Street NW

P.O. Box 234

New Prague, Minnesota 56071
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General

The various liquid cylinders of the Dura-Cyl/Cryo-Cyl
Series have the same general operating characteris-
tics. Each model of liquid cylinder has the ability to be
filled with a eryogenic product, build pressure inside
the vessel, and deliver either liquid or gas for a spe-
cific application.

The following section will discuss the theory behind
these operations. Later sections (section 8 thru 13)
will give a step by step procedure for the operation on
each specific models of liquid cylinder.

THEORY OF OPERATION

Ligquid eylinder operation is done completely with the
control valves located on the top of the tank The
valves are labeled and color coded for easy identifi-
cation: Fill/Liquid Valve — blue; Gas Use Valve —~
green; Vent Valve — silver; Pressure Building Valve
- green.

The schematic, illustrations and table (figure M) show
how the plumbing circuitry operates for the four ma-
jor models of liquid cylinders. It is important that the
operators be familiar with the plumbing control valves
and there functions.

Dura-Cy!Cryo—Cyl Series

VAPCGRIZER

PRESSURE

PRESSURE

BUILDING —
ColL

Cryc-Cyl LP Dura-Cyl M

Cryo-Cy! LP/
with PB Option

Dura-Cyl MP/HP Series

con

PIHP

PRESSURE
BUILDING ——

Hem Plumbing Controls and Function

Gas Use Valve - Used for gas with-
drawal.

Fill / Liquid Valve — Used far filling or
tiquid withdrawal operaticns

Pressure Control Valve — Used to isc-
late (on/off) the pressure controi
regulator

Vent Valve — Used to vent pressure

Pressure GControl Manifold— Used to
automatically maintain pressure
Pressure Gauge - Indicates cylinder
pressure.

Combination Regulator MCR- Used
to autcmatically maintain pressure

Pressure Relief Valve — Used to limit
pressure in the fiquid cylinders

Liquid Level Gauge — Used to approx-
imate the liquid contents of the Tiquid
cylinder

Dura-Cyl MCR MP/HP Series

Figure M
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Filling Procedures

The following recommendations should be used to op-
timize liquid cylinder filling:

* Keep the transfer lines as short as possible Long
uninsulated transfer lines will resuit in higher fil
losses and longer fill times

* Anytime liquid can be entrapped in a line between
two valves, the line must be equipped with a
safety relief device.

* Conduct the filling operation in as short a time as
possible.

* Do not over fill; fili only to the weight allowable by
specification.

* Use a minimum number of bends, valves and re-
ducers,

* Use as large a transfer line as possible — at least
1/2" ID.

MVE recommends the *Lo-Loss" system for liquid
cylinder filling. For information ask for Form 2072 on
the "Lo-Loss" from MVE.

Pressure Transfer

™ ﬁ.d
LiQuic I GAS
\ ouT
b 1

VAPORIZER

PRESSURE

BUILDING —]

colL

Figure N
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The liquid cylinder should be visually inspected before
every fill for possible damage, cleanliness and suit-
ability for its intended gas setvice If damage is
detected (e g. serious dents, loose fittings, etc ) re-
move it frorn service and repair the unit as soon as
possible

All MVE liquid cylinders are tested for performance
with low-purity liquid nitrogen For this reason liquid
cylinders intended for use in another service should
be thoroughly purged with the applicable gas prior
to filling

When filling a liquid cylinder with a cryogenic liquid,

the transfer may be made with a centrifugal pump or
through a pressure transfer operation

Pump Transfer

LiQUID

—k

™~ SPRAY
HEADER

VAPQRIZER

PRESSURE

BUILDING
colL ——

Figure O

Pressure Transfer

Liquid will always flow from a vessel of higher pressure
to one with low pressure. This method is commonly
used to fill liquid cylinders by connecting a transfer line
between the delivery source and the Fili/Liquid valve of
the liquid cylinder The transfer takes place as the vent
valve of the liquid cylinder is opened This allows gas to
escape and lowers the pressure in the liquid cylinder.
This method should always be used for liquid only ves-
sels such as the Cryo-Cyl LP Figure N shows the
pressure transfer method of filiing.
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THEORY OF OPERATION

Pump Transfer

The pump transfer method lowers the product losses
associated with filling. Liquid may be pumped into the
cylinder so that venting is not necessary. The vent
valve on the liquid cylinder has a spray header that
will splash the incoming cold liquid onto the some-
what warmer gas in the tank. The cold liquid will
actually collapse the vessel pressure while being
sprayed into the warmer gas This method of filling
works well with vessels that are used regularly and
do not warm up between fills. Figure O shows the
pump transfer method.

Gas Withdrawal

When a Dura-Cyl liquid cylinder is used for gas with-
drawal, the normal operating pressure range is from
approximately 75-175 psig and the pressure relief
valve has a set pressure of 230 psig When a Dura-
Cyl HP liquid cylinder is used for gas withdrawal, the
normal operating pressure range is from approximately
100-350 psig and the pressure relief valve has a set
pressure of 350 psig On both liquid cylinders the econ-
omizer portion of the control regulator is automatically
set approximately 15 psig higher than the pressure
building portion of the control regulator.

WARNING: Before conducting a gas (or liquid)
withdrawal operation, make sure protective eye-
glasses and gloves are being used.

Economizer

VAP B Tl
ORIZER - A&+ e

PRESSURE

BUILDING —]

colL

Figure P
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Closed CLOSED

VAFORIZER -,

PRESSURE

Figure Q

The supply of gaseous product is the primary opera-
tion of the liquid cylinder. An additional regulator must
be added to the gas use valve to step down the pres-
sure to the application. The liquid cyfinder is usually
at a high pressure after the filling and delivery opera-
tion. When it is connected to the gas application and
the gas use valve and pressure building valves are
opened, it will automatically deliver gas.

The Dura-Cyl MP/Dura-Cyl MCR MP model with a 230
psi relief valve operates between the pressure building
setting (125 psig) and the economizer setting (140
psig). When the operating pressure is above the econ-
omizer setting (140 psi} the regulator will open (Figure
P). The gas that is being supplied to the application wili
be pulled out of the vapor space in the top of the tank.
ft will travel through the regulator and then the vapor-
izer coils. It will be warmed before it reaches the final
line regulator. The action of removing gas from the
tank reduces the tanks prassurs.

When the operating pressure is reduced to the econ-
omizer setting (140 psi}, the regulator will close (Figure
Q). Gas is still required by the application and will pull
liquid up the dip tube and into the vaporizer. This will
turn the liquid into gas and warm it before it is deliv-
ered to the final line regulator The pressure decay
will be much slower since a small amount of liquid can
be vaporized into a large amount of gas.
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OPEN

Pressure
Builder

VAPCRIZER

PRESSURE |~ LIQUID IN

BUILDING ~——
colL ’

Figure R

When the pressure falls below the pressure building
regulator setting (125 psi), the regulator will open
(Figure R). This will allow liquid to run into the pressure
builder vaporizer located at the bottom of the tank. The
liquid will tum into gas and be delivered back into the
top vapor space of the tank The results of this opera-
tion is a rise in pressure in the tank.

Liquid Withdrawal

I the liquid cylinder is to be placed in permanent lig-
uid withdrawal service, it is recommended that the
cylinder be refitted with a 22 psig relief valve to mini-
mize loss due to flash-off.

Note:

In. a Dura-Cyl HP/Cryo-Cyl HP the pressure must
be kept above 70 psig for CO2 to prevent solidifying
the CO2.

CAUTION: Before making a liquid transfer, be sure
that protective eye glasses and gloves are being worn

To withdraw liquid from a liquid cylinder, connect a
transfer line from the liquid valve fitting to the user's
receiving vessel (Figure S). Open the liquid valve o ob-
tain the preferred rate of flow Close the liquid valve
when the user's vessel has been filled. To prevent con-
tamination, when the cylinder has been emptied, all
valves should be closed. To minimize flash-off and
spiflage, use a phase separator on the end of the trans-
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fer line. Normal liquid withdrawal operations are per-
formed at lower pressure (approximately 22 psig) to
reduce flash-off losses and splashing. For this reason,
the pressure building valve is customarily closed during
liquid withdrawals Transfer of liquid at higher pres-
sures can lead to excessive splashing of the cryogenic
liquid which could result in burns to the operator and/or
nearby personnel. All personnel should be fully in-
structed in the cautions associated with handling
cryogenic fluids and the proper clothing and protective
gear to be used.

Ligquid
Withdrawal

LQuip ﬂ
4
H
i

o =D

ouT L1

VAPORIZER
- LiouD IN
PRESSURE
BUILDING —]
CcolL
Figure S

If a higher operating pressure is desired (other than
that available through normal heat leak), the pressure
building valve may be opened for a short time until the
preferred pressure has been obtained If automatic
pressure building for liquid service is necessary, a low
pressure building regulator may be installed to replace
the pressure building regulator supplied with the unit

Liquid carbon dioxide, used for freezing or cooling can
be completely withdrawn from a Dura-Cyl HP/Cryo-Cyl
HP liquid cylinder, leaving just 2% residual gaseous
product. Connect a transfer line from the liquid fitting of
the liquid cylinder to the receiving vessel. Open the lig-
uid valve to obtain the desired rate of flow

The Dura-Cyl HP/Cryo-Cyl HP will deliver a continuous
flow of liquid CO2 at rates of 1,000 pounds/hour or
greater, having a refrigeration content of 119
BTU/pound at 350 psig Leave the pressure building
valve open for high withdrawal rates.



General

The Cryo-Cyl 120/180/230 P ¢cryogenic liquid cylin-
ders have been designed to transpori, store and
dispense liguid oxygen, hitrogen or argon in their lig-
uid states only Liquid product is generally used at
ambient or very low pressures. The Cryo-Cyl LP has
a working pressure of 22 psig { 15 BAR )to allow for
transfer into vented cryogenic dewars or equipment.
The pressure is maintained in the liquid cylinder

=
o

.@0
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___. 8 | OPERATION OF CRYO-CYL 120/180/230 LP

through its normal heat leak of the cylinder. The
pressure will rise in the closed cylinder as its liquid
contents boil off [t is normal for the pressure to reach
the relief valve setting of 22 psi (1.5 BAR) and vent
slowly into the atmosphere. The transportation of
the cryogenic products in these liquid cylinders is
not regulated by the DOT/TC since the pressure
is normally below 25 psi {1 7 bar).
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ltem Part No Qty Spares * Description
1 10552618 1 Globe Valve — 3/8" FPT {Liquid) (Blue)
2 11-1007-2 2 1 Male Connector — 1/2° ODT X 3/8" MPT (Argon or Nitrogen)
2 11-1011-2 2 1 Male Connector— 5/8” ODT X 3/8" MPT (Oxygen)
3 17-1001-2 2 Globe Valve — 3/8" FPT (Vent) (P.B.)
4 39-1066-6 1 Dust Cap (Vacuum Rupture Disc)
5 38-1484-5 1 Warranty Seal
7 20-1516-9 1 1 Pressure Gauge (0-100 psi)
8 18-1001-2 1 1 Relief Valve (22 psi)
9 12-1292-2 1 Cross —1/4" FPT
10 12-1046-2 1 Street Elbow — 1/4" MPT
11 19-1162-2 1 1 Rupture Disc (200 psi)
12 38-3059-9 1 Decal (Liquid/Fill)
13 38-3061-9 1 Decal {Vent)
14 - 1 1 Level Gauge (see pg 63)
15 23-0009-4 1 1 O-ring {silicon)
16 54-1048-6 1 1 Level Gauge Protector (Yeliow)
17 29-1050-1 3 Bolt — 1/4-20 X 5/8" Lg. (8.8.)
18 29-1060-1 3 Lockwasher — 1/4" (S.8.)"
19 12-1075-2 1 Brass Cap — 1/4” FPT
20 12-1081-2 1 Brass Plug — 1/4” MPT
21 10658826 - Pressure Building Regulator Kit (OPTIONAL)
21a 10582809 1 Pressure Building Regulator-
21b 1011432 1 Male Elbow - 3/8" OD x 1/4" MPT
21¢ 8512163 1 Copper Tubing - 3/8” ODT-5"
21d 1011442 1 Male Elbow - 3/8" OD x 3/8" MPT
21e 3830589 1 Decal (Pressure Builder)

* Recommended spare pars

Pressure Building (Option)

The Cryo-Cyl LP is equipped with an internal pressure
building coil and plumbing stubs for the optional PB
valve and regulator. The following procedure should be
used for maintaining pressure during liquid withdrawal
if the pressure building option is part of the Cryo-Cyl LP
cylinder. '

1. Open the PB isolation valve (ltem 3) prior to
liquid withdrawal.

2. Allow the pressure to rise in the cylinder until the
regulator shuts off the PB circuit.

3. Transfer liquid as described in this operational
sheet.

4 Close the PB valve when liquid transfer is
complete.

22



. OPERATION OF CRYO-CYL 120 /180 /230 LP

Filling Procedures

The Cryo-Cyi LP is equipped with a Liquid and Vent
valve that are used forfilling. Use a pressure trans-
fer fill as the proper filling methed for this style of
cylinder. The delivery tank pressure should be as low
as practical for the transfer to be efficient. Use the fol-
lowing procedure.

CAUTION: Before making a liquid transfer be sure
that protective eyeglasses and gloves are being worn.

1. Sample the residual gas that is in the cylinder.
Purge the cylinder if necessary to insure the

proper purity.

2. Place the cylinder on the filling scale. Record
the weight. Compare this weight to the regis-
tered tare weight on the data plate. The
difference is the weight of the residual gas.

3. Connect the transfer hose to the fill valve
(Item 1), Record the new weight. The differ-
ence between this weight and the initial weight
is the weight of the transfer hose.

4. To determine the total filling weight add the tare
weight of the cylinder, the hose weight and the
proper filling weight from the table. The table in-
dicates the product across the top and the
tiquid cylinder model down the side. Connect
the two columns to find the proper weight.
Example: The Cryo-Cyl 120 LP for oxygen at
22 psi (1.5 BAR) has a product weight of 285
pounds (129 Kg.).

5. Open the cylinders vent (ltem 3) and liquid
(tem 1) valves. Open the transfer line shut-off
valve to begin the flow of product.

23

6. When the scale reads the calculated total filling
weight, turn off the liquid valve (ltem 1) on the
cylinder. Close the vent valve (ltem 3).

7. Close the transfer line shut-off valve and re-
lieve the pressure in the transfer line. Remove
the transfer line. Remove the cylinder from the
scale.

CAUTION: The transfer hose will have pressure in
it that must be relieved before the hose is completely
rermoved.

Operating Pressure

The liguid cylinder will maintain a normal cperating
pressure of 22 psig (1.5 BAR). Normal liquid with-
drawal operations are perfcrmed at lower pressure to
reduce flash-off losses and splashing. Transfer of lig-
uid at higher pressures can lead to excessive
splashing of the cryogenic liquid which could result in
burns to the operator and/or nearby personnei. All
personnel should be fully instructed in the cautions
associated with handling cryogenic fiuids and the
proper clothing and protective gear to be used.

Liquid Withdrawal

Cryogenic liquid can be pressure transferred from
the fiquid cylinder to cther cryogenic equipment that
operates at a lower pressure than the liquid cylin-
der. To make a liquid transfer follow this procedure:

CAUTION: Before making a liquid transfer be sure
that protective eyeglasses and gloves are being
worn. If the transfer is being made to an open top
vessel, the transfer pressure should be as low as
possible and a phase separator should be used to
eliminate splashing and hose whip.
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General

This section of the manual deals with the Dura-Cyl MCR
160 MP, Dura-Cyl MCR 180 MP, Dura-Cy! MCR 200 MP,
Dura-Cyl MCR 230 MP and Dura-Cyl MCR 265 MP
They will be referred to in this section as liquid cylinders.
These liquid cylinder models are functionally the same
and only vary in capacity They are designed to transport,
store and delivery liquid oxygen, nitrogen or argen as
a cryogenic fiquid or gas. The common application
for these liquid cylinders is to provide gas at pressures
around 100 psi (6.9 bar). The liquid cylinder will build
and maintain pressure at the pressure control regulator

Pressure Building
\‘-.

25

setting of 125 psi (8 6 bar). If the pressure exceeds
140 psi (9.7 bar) the economizer portion of the regulator
will supply gas to the receiving equipment to reduce
the cylinder pressure. A continuous gas flow can be
automatically provided from these cylinders

Liquid can be withdrawn from these liquid cylinders
in the same manner that was described in section 8
Cryo-Cyl LP.
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item Part No Qty Spares* Description
50 20-1517-9 1 1 Pressure Gauge (0-400 psig/27.6 BAR)
51 12-1292-2 1 Cross — 1/4" FPT
52 19-1088-2 1 1 Safety Rupture Disc — 1/4" MPT (400 psig/27.6 BAR)
53 12-1046-2 1 Street Elbow — 1/4" NPT
b4 18-1141-2 1 1 Pressure Refief Valve (230 psig/15.9 BAR)
b5 17-1002-2 1 Globe Valve — 3/8" FPT (Gas Use) (Green)
56 17-1599-2 1 Globe Valve — 3/8" FPT (Liquid Fil}} (Blue)
57 17-1002-2 1 Globe Valve — 3/8" FPT (Pressure Building) (Green)
58 17-1001-2 1 Globe Valve —3/8" FPT {Vent) (Silver)
59 39-1069-6 1 Pumpout Cap
60 10534583 1 1 Level Gauge Protector (Blue)
61 - 1 Liquid Level Indicator (see page 64)
62 10535551 1 1 Regulator Combination PB/Economizer 1/4" {125 psi/8.6 BAR)
63 10-1143-2 2 90° Elbow - 3/8" QD X 1/4" MPT
64 10-1144-2 1 Male Elbow — 3/8" OD X 3/8" MPT
65 29-1050-1 1 Screw — 1/4"-20 (S.8.)
66 29-1060-1 1 Lockwasher — 1/4"
67 12-1315-2 1 90° Elbow — 3/8" QD x 1/4" FFT
68 B85-1216-3 1 Copper Tube —3/8" ODT-5"
69 10590999 1 Copper Tube —3/8" OD X 7"
70 11-1007-2 2 1 Male Connector ~ CGA 295 — 1/2" ODT X 3/8" MPT (Aror N)
70 11-1011-2 2 1 Male Connector — CGA 440 — 5/8" ODT X 3/8" MPT (Oxygen)
71 40-1002-2 1 1 Gas Outlet — 3/8" MPT X CGA — 580 (Ar or N)
71 40-1001-2 1 1 Gas Outlet — 3/8" MPT X CGA — 540 (O;)
72 38-3059-9 1 Metal Tag {Liquid/Fill)
73 38-1161-9 1 Metal Tag (Pressure Building)
74 38-3061-9 1 Metal Tag (Vent)
75 38-3060-9 1 Metal Tag (Gas Use)
76 39-1066-6 1 Dust Cap (Vacuum Rupture Disc)
77 38-1494-5 1 Warranty Seal
78 38-1676-8 1 Metal Tag (230psi/15.9 BAR)
79 40-1664-9 2 Dust Cap 1/2" — QDT Ar or N {optional)
79 40-1664-9 2 Dust Cap 5/8" — ODT O, (optional)
80 40-1062-9 1 Dust Cap — Ar or N (optional)
80 40-1051-2 1 Dust Cap — O, (optional)

* Recommended spare parts.
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OPERATION OF DURA-CYL 160/180/200/230/265 HP

General

This section of the manual deals with the Dura-Cyl 160
HP, 180 HP, 200 HP, 230 HP, and 265 HP. They will be

“referred to in this section as high pressure liquid cylin-

ders. These high pressure liquid cylinder models are
functionally the same and only vary in capacity. They
are designed to transport, store and deliver liquid oxy-
gen, nitrogen, argon, carbon dioxide, or nitrous oxide
as a cryogenic liquid or gas. They can be used to trans-
port liquid carbon dioxide or nitrous oxide with the
exemption MVE has received from the Department of

43

Transportation (Transport Canada). The common ap-
plications for these high pressure liquid cylinders are
to provide gas at pressures up to 350 psi (24.1 BAR) or
deliver liquid CO2. The high pressure liquid cylinder will
build and maintain pressure with a pressure control
manifold. The pressure building portion of the regulator
has a setting of 300 psi (20.7 bar). If the pressure ex-
ceeds 325 psi (22.4 ) the economizer portion of the
regulator will supply gas from the tank vapor space to
the receiving equipment which will reduce the cylinder
pressure. A continuous gas flow can be automatically
provided from these cylinders.




















































SERVICE AND MAINTENANCE

Reliquefying Solid CO2

In the event the Dura-Cyl HP/Cryo-Cyl HP loses pressure
and the contents become solidified, the following pro-
cedure should be used:

1. Locate and correct the reason for the pressure
loss; refer to the troubleshooting tables above.

2. Connect the proper gas source to the vent
valve on the frozen Dura-Cyl HP/Cryo-Cyl HP.

3. Open the vent and gas source valve on the
frozen liquid cylinder and monitor its pressure.

4. Pressure in a frozen Dura-Cyl HP/Cryo-Cyl HP
should rise to 60 psig (4.1 bar) and remain
there. When the pressure starts to rise above
60 psig, it is an indication that the solid has
reliquefied. Continue to raise the pressure to
200 to 300 psig (13.8 to 20.7 bar).

Note:

Depending on length of time contents have been
frozen, the time to reliquefy could last from six min-
utes to two weeks. This should be done as soon as
possible. It could take up to two full liquid cylinders
to reliquefy a fully solidified tank.

Changing The Service Pressure

The inner pressure vessels used in the Dura-Cyl/
Cryo-Cyl Series liquid cylinders are designed and
rated to a maximum operating pressure by the DOT.
All of the vessels have been proof tested for that rat-
ing. The maximum pressure rating is shown in the
specification, section 5, and on the liquid cylinders
data plate, figure G on page 10. DO NOT install a
relief valve with a higher pressure than specified.
Lower pressures are commonly used for limiting the
maximum pressure of the liquid.

The relief valve can be changed in the following manner:

1. Open the vent valve and release all pressure
from the vessel. If the liquid cylinder is in CO2
service the vessel must be emptied of product.

2. Remove the relief valve. DO NOT attempt to
repair or reset the relief valve.
Remove the metal identification tag.

4. Install the new identification tag and relief
valve; use oxygen compatible thread sealant
or teflon tape.

5. Pressurize the container and leak test with
oxygen compatible snoop solution.

w

60
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The following relief valve parts list shows the various
pressure settings that are offered. The relief valves
that are marked for CO2 and N20O are specially
designed for those gas products.

Relief Valve Identification Pressure Range

Part No. Tag Part No. (PSIG)
18-1001-2 38-1539-1 22
18-1002-2 - 35
18-1003-2 - 50
18-1156-2 - 75
18-1004-2 - 100
18-1065-2 - 125
18-1141-2 38-1676-9 230
18-1006-2 - 235
18-1140-2 - 325 *
18-1087-2 38-1541-1 350 *
18-1046-2 38-1541-1 350
18-1121-2 38-1540-1 450
18-1271-2 - 500psi
10686878 - 500psi *

* For CO2 and N20O service only. All other relief valves
are for cryogenic service only.

Changing Operating Pressure

The Dura-Cyl/Cryo-Cyl Series containers have preset
operating pressures and preset pressure building and
economizer regulators. These settings can be
changed using the procedures that follow.

For Dura-Cyl MCR with Combo Regulator in Gas
Service

When a container is dedicated to a gas withdrawal
service, change of operation pressure requires ad-
justment as follows.

1. Release pressure in the container by opening
the vent valve. |

2. If the desired pressure setting is not within the
regulator's range the regulator will have to be
replaced as shown on page 62.

3. With liquid in the container, open the pressure
building valve and observe the pressure gauge
until it stops rising. The gauge will then indi-
cate the pressure control regulator setting.

4. Turn the pressure control regulator screw clock-
wise to increase the pressure. Use the calibrated
scale to approximate the desired setting. The
pressure gauge will stop rising at the new regulator
setting.

5. Continue adjusting the regulator until the desired
pressure has been reached.

6. Ventthe tank pressure and allow it to build up to
confirm the pressure setting.
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Oxygen Enriched Atmospheres

An oxygen enriched atmosphere occurs whenever the
normal oxygen content of the air is allowed to rise
above 23%. While oxygen is nonflammable, ignition of
combustible materials can occur more readily in an
oxygen-rich atmosphere than in air; and combustion
proceeds at a faster rate, although no more total heat
is released.

It is important to locate an oxygen system in a well-
ventilated location since oxygen-rich atmospheres
may collect temporarily in confined areas during the
functioning of a safety relief device or leakage from
the system.

Oxygen system components, including but not limited
to, containers, valves, valve seats, lubricants, fittings,
gaskets and interconnecting equipment including
hoses, shall have adequate compatibility with oxygen
under the conditions of temperature and pressure to
which the components may be exposed in the con-
tainment and use of oxygen. Easily ignitable materials
shall be avoided unless they are parts of equipment
or systems that are approved, listed, or proved suit-
able by test or by past experience.

Compatibility involves both combustibility and ease of
ignition. Materials that burn in air may burn violently
in pure oxygen at normal pressure, and explosively in
pressurized oxygen. In addition, many materials that
do not burn in air may do so in pure oxygen, particu-
larly when under pressure. Metals for containers and
piping must be carefully selected, depending on ser-
vice conditions. The various steels are acceptable for
many applications, but some service conditions may
call for other materials (usually copper or its alloys) be-
cause of their greater resistance to ignition and lower
rate of combustion.

Similarly, materials that can be ignited in air have
lower ignition energies in oxygen. Many such materi-
als may be ignited by friction at a valve seat or stem
packing, or by adiabatic compression produced when
oxygen at high pressure is rapidly introduced into a
system initially at low pressure.
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Nitrogen And Argon

Nitrogen and argon (inert gases) are simple asphyxiants.
neither gas will support or sustain life and can produce
immediate hazardous conditions through the displace-
ment of oxygen. Under high pressure these gases may
produce narcosis, even though an adequate oxygen
supply sufficient for life is present.

Nitrogen and argon vapors in air dilute the concentra-
tion of oxygen necessary to support or sustain life.
Inhalation of high concentrations of these gases can
cause anoxia, resulting in dizziness, nausea, vomiting,
or unconsciousness and possible death. Individuals
should be prohibited from entering areas where the
oxygen content is less than 19% unless equipped with
a self-contained breathing apparatus. Unconscious-
ness and death may occur with virtually no warning if
the oxygen concentration is below approximately 8%.
Contact with cold nitrogen or argon liquid can cause
cryogenic (extreme low temperature) burns and freeze
body tissue.

Persons suffering from lack of oxygen should be
immediately moved to areas with normal atmos-
pheres. Self-contained breathing apparatus may
be required to prevent asphyxiation of rescue
workers. Assisted respiration and supplemental oxy-
gen should be given if the victim is not breathing. If
cryogenic liquid or cold boil-off gas contacts the skin or
eyes, the affected area should be promptly flooded or
soaked with tepid water (105-115°F; 41-46° C). Do not
use hot water. Cryogenic burns which result in blis-
tering or deeper tissue freezing should be examined
promptly by a physician.

Additional information on nitrogen and argon gas is
available in CGA Pamphlet P-9. Write to:

Compressed Gas Association, Inc
New York, NY 10110.








