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Room Pressurization

Overview

Importance of room pressurization
Air Pressure Basics
How is it created

How is it monitored
How is it controlled
Codes & Guidelines
 Where required

Levels of pressurization
Building pressure

Air exchange rates
Filtration
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Room Pressurization

Importance

Odor control

: Positivel Negativel
Infection control ositively gatively
Pressured Room Pressured Room

Fume control

Forces air to move from C O
“clean” to “dirty” rooms ean Irty

Protects patients and
staff
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Room Pressurization

Ailr Pressure Basics

. Top of
« Atmospheric Pressure Atmosphere

« 14.7 psi at sea level

* Pressure decreases as elevation
Increases

« Does not affect pressure relationship Surface

between adjacent rooms in a building //'2!‘.7 /

(the rooms are at the same elevation) Unit Area

* Gauge Pressure atmospheric

» Pressure difference between a
confined space and the surrounding
atmosphere

* Pressure difference between two
confined spaces

: Weight of air-column

I exerts a pressure on X
I

I

I
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Room Pressurization

Ailr Pressure Basics

« Units of measure
* Inches of water column (w.c.)
* Pounds per square inch (psi)

Pressure above atmospheric pressure

S

| Gauge pressure (psig, bar)
| |

ﬁ Atmospheric pressure
I

I \ Gaug;e pressure - vacuum ( -psig, -bar )
I
Barometric | Y _
pressure * Pressure below atmospheric pressure
1

Absolute pressure
{psia, bara) |

|

I | Absolute pressure (psia, bara)
I

I

# AI]EO I I.Ite Zero I}I essire

(MEP
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High Low
pressure pressure
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Hollow W

tube
High
pressure
arm

Pressure

difference T

Pressure anm

IManometer fluid

ATMOSPHERIC PRESSURE
VS INCHES OF WATER
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Room Pressurization

Ailr Pressure Basics

Pressure Difference

High
Pressure Pressure

Air always moves from areas of high pressure
to areas of low pressure.
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Room Pressurization

Ailr Pressure Basics

* Pressure differential (Gauge Pressure)

* Positive
NEUTRAL PRESSURE POSITIVE / NEGATIVE
° Neutra| (Zero Differential) PRESSURE
* Negative ‘
4 — 4
2 L,
Room 1 0 Room 2 (Positive 0 (Negative
1 Pressure) 1 Pressure)
2 | 5 _
3 3
4 4
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Room Pressurization

What Creates Pressure Differential

« Mechanical devices, i.e. air handling

system
. DAMPER
« Air balance i
:T:AUST
J Supply vS. Return/Exhaust < <: [D <:E;URN
« Room construction : —
« “Leaky balloon” — -
* Holes = Air Transfer = Loss of Pressure cHW MW
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Room Pressurization

How To Monitor Pressure Differential

« Digital monitor
 Ball in the wall

« Analog Gauge

« Smoke test

» Tissue test
 Periodic Air Balance
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Room Pressurization

How To Control Pressure Differential

« Mechanical system
design and controls Tracking

] Exhaust \ -y —
» Room construction Veive - GI—
« Seal penetrations T i PR |

« Staff procedures
» Keep doors closed

« Difficult to maintain with
multiple air handling
systems that serve
Interconnected spaces
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Room Pressurization

Governing Codes & Guidelines

 FGI /ASHRAE 170

« USP 797

« AAMI ST79

Guidelines

FOR DESIGN AND CONSTRUCTION OF

Health Care Facilities

The Facility Guidelines Institute

2010 edition

Includes ANSI/ASHRAE/ASHE
Standard 170-2008,
Ventilation of

Health Care Facilities

ANSI/ASHRAE/ASHE Standard 170-2008

ASHRAE/ASHE STANDARD

Ventilation of
Health Care Facilities

Approve by ths ASHRAE Siandards Commities on Juna 21, 2006; by the ASHRAE Boardof Dirsciors
June 25, 2008, by e American Sociey for Healhcare Engineerng o he Amercan Hospitl Associton on
iy 18, 2008; and by he Amercan Naional Standards sttuts o Juty 24, 2008

This standard i undar contiuous maintenance by a Sianding Siandard Project Comitas (SSRC}fo which
he Standards Commites s established a documented pragiam for feqular pusication o addenda ot rev-
sons, incuing precedures for el documeniad, eensansus acton cn requasts for change o any parl of
e standard sircions, and dead on
pager tandards. Th alast -
ion of an ASHRAE Standars may be purchassd from ASHAAE Customer Senvics, 1701 Tulie Croks, NE,
Atarta, GA 303292305, E-mlk
wida) o o8 fee 1-800-527-4723 {or orders i US and Carads)

& Capyisht 2008 ASHRAE

15N 10412386

USPL797>

Guidebook to Pharmaceutical
Compounding—Sterile Preparations

FEBRUARY 2008

s U.S. PHARMACOPEIA
USE. e Sndordof Guainy™

ATES, LLC

ANSI/AAMI ST79

Comprehensive guide 00 stoam

American
National
Standard
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Room Pressurization

Positive Pressure Spaces

« Operating Room Medication Room

« Cath Lab * Pharmacy

 Critical and Intensive Care « Endoscopy

 Newborn intensive Care » Central Supply Clean Work Rooms
 Trauma « Central Supply Sterile Storage

» Laser Eye Room « Clean Workrooms

Protective Environment Room
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Room Pressurization

Positive Pressure Spaces

» Operating Room
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Room Pressurization

Positive Pressure Spaces MEP

 Sterile Pharmacy
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Room Pressurization

ASSOCIATES, LLC

Positive Pressure Spaces

I- P FIEEC I 1 O ] [ T

« Central Processing
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Room Pressurization

Negative Pressure Spaces

Laboratories
Endoscope cleaning

 Toilet Rooms
» Gas storage

* ER waliting « Hydrotherapy

* Triage * Physical Therapy

* ER decontamination » Dishwashing

« Radiology waiting « Laundry

« Airborne Infection Isolation (All) « Soiled linen
Rooms

 Janitor’s closets
« Central supply decontamination

« Sterilizer EqQuipment Rooms

» Soiled workrooms
« Hazardous material storage
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Room Pressurization

Negative Pressure Spaces

 Emergency Waiting & Triage

_____ } -
5 . . |
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Room Pressurization

Skilled Nursing Facilities

« Physical Therapy — Negative Pressure
« Bathing Room — Negative Pressure
« Barber/Beauty Rooms — Negative Pressure
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Room Pressurization

Pressurization Levels

 Airborne Infection Isolation Rooms:
¢ -0.01” w.c. minimum differential | S OEITIVE TNEGATIVE
« Permanent monitoring device required FAlEE sl

* Protective Environment Rooms:
 +0.01” w.c. minimum differential

Fu

|

« 0.027 - 0.05" w.c. range
« Permanent monitoring device required

« Operating Rooms:
* +0.01” w.c. minimum differential
« Monitoring devices not required

3 A
« Permanent monitoring device required — 2
: foom | : Room 2
L4 - ositive — | I i
USP 797 Compliant Pharmacy: (i ; Lo
3
4
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Room Pressurization

Building Pressurization

« Slightly positive is preferred
« Difficult to control with multiple air handling systems
« Difficult to control with multiple floor levels
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Room Pressurization

Air Exchange Rates

« ASHRAE 170 Examples:

» Surgery: 20 ACH total, 4 ACH outside air
ER Waiting & Triage: 12 ACH exhaust air
Most patient care spaces: 6 ACH total, 2 ACH outside air
Toilet rooms and other “dirty” spaces: 10 ACH exhaust air
See ASHRAE 170 Table 7-1 for full listing of minimums

« USP 797
* Generally 30 ACH with some exceptions

« AAMI ST79

Decontam: 10 ACH exhaust

Sterilizer Equipment: 10 ACH exhaust
Prep/Pack: 10 ACH supply

Sterile Storage: 4 ACH supply
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Room Pressurization

Filtration

« ASHRAE 170 Examples:

« Surgery and inpatient care: MERV 7 pre-filters, MERV 14 final filters
* Protective environment rooms: MERV 7 pre-filters, HEPA final filters
* Most other spaces: MERYV 7 pre-filters

« See ASHRAE 170 Table 6-1

« USP 797
» HEPA filtered supply air
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Q u eS t i O n S ? * Rooms not previously mentioned?

* Specific control issues?
* Non-pressure related questions?

ASSOCIATES, LLC
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