Hill Rom Medical Gas Design Guide 1

Hill Rom Medical Gas
Design Guide

Downloaded from
everybodystreet.com
by Brenden &
Mata

Hill Rom
Medical Gas
Design Guide

INTRODUCTION TO
THE HILL ROM
MEDICAL GAS
DESIGN GUIDE

Medical gas systems
are the silent lifelines
of modern healthcare
facilities. From
supplying oxygen to
patient rooms to
powering surgical tools
with medical air, these
networks must function
flawlessly under the
most demanding
conditions. The Hill
Rom Medical Gas
Design Guide has
long served as an
authoritative resource

for architects,
engineers, facility
managers, and

healthcare planners
who need to create
safe, compliant, and
efficient gas delivery
systems. While Hillrom
(now part of Baxter’s
product portfolio) is
best known for its
patient support
surfaces and hospital
beds, its expertise in
medical gas
infrastructure is
equally vital. This
article explores the
essential components
of the design guide, its
role in promoting
patient safety, and the
practical steps it
outlines for designing a
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robust medical
system.

Understanding the Hill
Rom Medical Gas
Design Guide means
recognizing that a well-
planned gas system is
not just about pipes
and outlets. It is about
integrating mechanical
engineering with
stringent healthcare
regulations, ensuring
reliable performance
during emergencies,
and preparing for
future expansions. This
guide helps
professionals avoid
common pitfalls such
as undersized
pipelines, improper
zone valve placement,
or non-compliant alarm
configurations.

gas

Whether you are
designing a new
hospital wing or

upgrading an existing
facility, following the
guide’s

recommendations can

reduce risk, simplify
maintenance, and
improve overall clinical
outcomes.

WHATIS A
MEDICAL GAS
SYSTEM AND WHY
DOES DESIGN
MATTER?

A medical gas system
delivers essential
gases - oxygen, nitrous
oxide, medical air,
carbon dioxide, and
vacuum - from central
supply sources to
point-of-use outlets in
patient care areas. It
also includes waste
anesthesia gas
disposal (WAGD) and
nitrogen for surgical
tools. The Hill Rom
Medical Gas Design
Guide focuses on the
layout, sizing, material
selection, and safety
features that make
such systems reliable.
Poor design can lead to
pressure drops,
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contamination, or even
catastrophic failures
that endanger lives.
Therefore, the guide
emphasizes adherence
to standards like NFPA
99 (Health Care
Facilities Code) and ISO
7396-1.

A central theme in the
design guide s
redundancy. For critical
gases such as oxygen,
the system must have
dual source supplies,
automatic changeover
manifolds, and backup
reserves. The guide
also specifies how to
calculate peak demand
based on the number
of beds, types of
procedures, and
simultaneous usage
patterns. For example,
an intensive care unit
will have higher
oxygen and vacuum
demands than a
general ward. By
following the Hill Rom
Medical Gas Design

Guide, designers can
accurately size
pipelines, manifolds,
and alarm systems to
meet real-world clinical
needs.

Key
Compone
nts
Defined
in the
Guide

e Source
Equipment:
Manifolds, bulk
cryogenic tanks,
medical air
Compressors,
vacuum pumps,
and associated
purification
systems.

¢ Distribution



Piping: Copper
or stainless steel
tubing (typically
Type KorlL
copper per ASTM
B819) with
brazed or welded
joints to prevent
leaks.

Zone Valve
Boxes: Allow
isolation of gas
supply to specific
areas (e.g., an
operating room
or a nursing unit)
without shutting
down the entire
facility.

Area Alarm
Panels: Provide
visual and
audible warnings
when pressures
deviate from
normal ranges in
a specific zone.
Master Alarm
Panels: Monitor
the entire system
from a central
location, alerting

staff to source
failures, low
reserves, or line
faults.

e Patient
Outlets:
Quick-connect
terminals that
accept different
gas connectors
(color-coded and
keyed to prevent
misconnections).

Each component must
be selected and placed
according to the Hill
Rom Medical Gas
Design Guide to
ensure compatibility
with existing
infrastructure and ease
of future upgrades.

NAVIGATING
COMPLIANCE:
NFPA 99 AND
BEYOND

The Hill Rom Medical
Gas Design Guide
aligns closely with
NFPA 99, the primary
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standard governing
health care facilities in
the United States. This
standard classifies
areas by risk (Category
1 for critical spaces like
ORs and ICUs,
Category 2 for general
patient care, Category
3 for support spaces)
and imposes different
requirements for gas
systems. The guide
provides detailed
tables and examples to
help designers
determine which
category applies, and
then lists
corresponding design
criteria such as pipe
sizing, number of
outlets, and alarm
monitoring.

In addition to NFPA 99,
the gquide often
references CSA
Z7396.1 (Canadian
standard) and
international ISO
standards. For facilities
that serve research or

specialized clinical
functions, the guide
may also recommend
following

Hillrom-specific best
practices gained from

decades of field
experience. For
instance, it offers

guidance on locating
oxygen outlets away
from heat sources and
avoiding sharp bends
in piping that could
impede flow. The Hill
Rom Medical Gas
Design Guide also
dedicates sections to
labeling, signage, and
documentation -
critical for both
commissioning and
long-term
maintenance.

Pressure
and Flow



Considera
tions

One of the most
practical sections in
the guide covers
pressure requirements.
Oxygen is typically
delivered at 50-55 psi,
medical air at 50-55
psi, and vacuum at
15-25 inHg. But these
nominal values must
be adjusted for pipe
friction losses,
elevation changes, and
the number of outlets
in simultaneous use.
The guide includes
formulas and example
calculations that allow
engineers to compute
total pressure drop
from source to farthest
outlet. This ensures
that even during peak
demand, all outlets
receive adequate flow.

The guide also warns
against using

components rated only
for domestic water or
compressed air.
Medical gas fittings
must be cleaned for
oxygen service (free of
oil and grease) and
comply with ASTM
F1970. Following the
Hill Rom Medical Gas
Design Guide helps
avoid costly mistakes
such as installing
standard brass ball
valves instead of listed
medical gas valves,
which could introduce
contamination.

DESIGNING FOR
PATIENT SAFETY
AND OPERATIONAL
EFFICIENCY

Every decision in the
design phase affects
how safely and
efficiently a hospital
can deliver care. The
Hill Rom Medical Gas
Design Guide
emphasizes the
importance of physical
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layout. For example,
zone valve boxes
should be located in
corridors that are
accessible during
emergencies but not in
areas where they can
be blocked by
equipment. Similarly,
area alarm panels
should be placed in
nursing stations or

other constantly
staffed locations.

Outlets themselves
need careful
positioning. In patient
rooms, the guide

recommends installing
outlets on the headwall
at 48-60 inches above
the floor, allowing easy
access for respiratory
therapists and nurses
without interfering with
bed movement. For
operating rooms,
outlets may be placed
on ceiling booms to
keep the floor clear.
The guide also
addresses the

integration of Hillrom’s
own bed-mounted gas
rails and modular
headwalls, which
combine electrical,
data, and gas
connections into a
single unit. By
following the Hill Rom
Medical Gas Design
Guide, facilities can
achieve a streamlined
appearance and
reduced clutter.

Future-Pr
oofing
the
System

Healthcare is dynamic.
The guide advises
designing gas systems
with capacity for at
least 20-30% future
growth. This means
installing

larger-diameter mains



or extra spare
conduits, even if they
are initially capped.
The Hill Rom Medical
Gas Design Guide
also suggests using
modular assembly
techniques - such as
prefabricated
headwalls - that can be
easily swapped or
expanded as clinical
needs change.
Planning for future
additions reduces
disruption and cost
when a hospital adds a
new wing or converts a
general ward into an
ICU.

INSTALLATION
AND
COMMISSIONING:
TURNING DESIGN
INTO REALITY

Even the best design
will fail if installation is
sloppy. The Hill Rom
Medical Gas Design
Guide dedicates
significant attention to

installation procedures.
It specifies brazing
techniques using a
minimum of 15% silver
filler metal to avoid
embrittlement. It also
mandates that all
piping be purged with
nitrogen before brazing
to prevent oxidation on
the inside of the joints.
After installation, every
joint must be visually
inspected and
pressure-tested.

Commissioning is a
multi-step process:
initial pressure test
(1.5 times the normal
working pressure), leak
test with a
non-reactive gas, and
then a final test with
the actual gas. The
guide requires
blow-down to remove
debris and a purity
verification to ensure
that oxygen content
meets medical
standards (=99.0% for
oxygen systems). The
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Hill Rom Medical Gas

Design Guide
recommends using a
third-party testing

agency to certify the
system before it is put
into service.
Documentation of all
tests, along with
as-built drawings and
valve numbering, must
be kept for the life of
the system.

Common
Installatio
n Pitfalls
to Avoid

1. Using flux for
brazing - flux is
prohibited
because it can
contaminate the
gas stream and
cannot be
removed from
the interior of the

pipe.

2. Installing shut-off
valves that are
not specifically
listed for medical
gas service (look
for the “medical
gas” certification
mark).

3. Running gas
piping in the
same chase as
electrical
conduits without
proper
separation
(minimum 6
inches or
shielding is
required).

4. Failing to provide
adequate access
panels for future
maintenance of
zone valves and
alarms.

The guide spells out
these details so that
contractors and
inspectors have a clear
reference. Following
the Hill Rom Medical



Gas Design Guide
during installation
drastically reduces the
likelihood of rework or
system failure.

ONGOING
MAINTENANCE
AND COMPLIANCE

A medical gas system
is not a
“set-and-forget”

infrastructure. The Hill
Rom Medical Gas
Design Guide outlines
a maintenance
schedule that includes
daily, monthly, and
annual checks. Daily
tasks include verifying
that audible alarms are
functional and that
source pressures are
within normal ranges.
Monthly checks involve
inspecting area alarm
panels and testing
zone valve boxes by
cycling them open and
closed. Annually, a full
inspection of all
pipelines, joints, and

10

outlets should be
performed, along with
a purity analysis of
each gas type.

Documentation s
crucial for
accreditation by The
Joint Commission or
other regulatory
bodies. The guide
provides templates for
log sheets that record
all maintenance
activities, test results,
and any repairs. By
adhering to the Hill
Rom Medical Gas
Design Guide, facility
managers can quickly
demonstrate
compliance during
surveys and audits.
Moreover, a
well-maintained
system reduces
downtime and
prevents dangerous
conditions such as
cross-connection or
bacterial
contamination in
vacuum lines.
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The Role
of
Training

No matter how well the
system is designed, it
requires trained
operators. The guide
recommends that a

hospital appoint a
medical gas system
manager who s
responsible for
overseeing daily
operations,

coordinating with
external service
providers, and

ensuring that clinical
staff understand how
to use outlets properly.
The Hill Rom Medical
Gas Design Guide
includes a section on
training materials and
suggested drills, such
as simulating a source
failure and verifying
proper changeover.
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CONCLUSION: A
FOUNDATION FOR
SAFE PATIENT
CARE

The Hill Rom Medical
Gas Design Guide is
more than a technical
manual it is a
blueprint for patient
safety and operational
excellence. By
following its
recommendations,
healthcare facilities
can design, install, and
maintain medical gas
systems that meet
rigorous standards
while adapting to
future demands. From
the initial calculation of
peak flow rates to the
final commissioning
test, every step in the
guide is intended to
eliminate risk and
ensure that life-saving
gases reach patients
reliably. Whether you
are constructing a new
hospital or renovating




an existing one,
consulting the Hill Rom
Medical Gas Design
Guide is an investment
in quality, compliance,
and peace of mind.
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Ultimately, a properly
designed medical gas
system saves lives -
and that is the most
important outcome of
all.
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