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HEPA & ULPA i 0 &yas

HEPA ULPA
What is it Trapping very small particles & contaminants by Trapping very small particles & contaminants by
used for? forcing air through a fine mesh. forcing air through a fine mesh.
How does As air particles pass through the air filter, they are As air particles pass through the air filter, they
it work? caught by three mechanisms: diffusion, interception, are caught by three mechanisms: diffusion,
and impaction. interception, and impaction.
What can Can remove 99.97% — 99.99% of airborne particles Can remove 99.999% of airborne particles that
they filter? that are larger than 0.3 microns in size. are larger than 0.12 microns in size.
What 150 |50 Class 5 150 Class 3

Class?

Where are More broadly and commonly used for most biological Used for specialised applications -
they used? & healthcare applications, including Laminar flow microelectronics, semiconductor manufacturing,
cabinets and biological safety cabinets. or pharmaceutical work
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ROOM PRESSURE RELATIONSHIPS

Three Types
* Neutral
- Equal alr in and out

* Posifive
- More air in than out }

* Negative
- More air out than in
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CODE REQUIREMENTS

. Spuces Requiring Negative Pressure per ASHRAE 170-2013

Medical/anesthesia gas storage

ER waiting rooms

Tiage

ER decontamination

Radiclogy wailing rooms

Toilet rooms

All room {Airborne infectious isolation)
Physical therapy

Bathing room

Darkroom (Radiology)

Bronchoscopy, sputum collection, and pentamidine adminisiration
Laboratory (general, bacteriology, biochemistry, cytology, glasswashing,
histology, microbiclogy, nuclear medicine, pathology, serology, sterilizing)

Nonrefrigerated body-holding room
Aulopsy room
Endoscope cleaning

e Lo s ) sbU

CODE REQUIREMENTS

: Spaces Requiring Positive Pressure per ASHRAE 170-2013

Operating room (Class B & C)
Operating/surgical cystoscopic rooms
Delivery room (Caesarean)
Newbom infensive care (NICU)

* Trauma Room (crisis or shock)
Laser eye room
Procedure room (Class A surgery)
Profective environment room (PE Room)
Combination All/PEroom
X-ray (surgery/crifical care and catheterization)
Laboratory (media fransfer)
Pharmacy

* Clean workroom

« Sterile storage
Clean linen storage
Clean workroom or clean holding

T L}AV'N‘A

Hydrotherapy

Dialyzer reprocessing room
Nuclear medicine hot lab
Nuclear medicine freaiment room
Sterilizer equipment room

Soiled or decontamination room
Warewashing

Laundry

Soiled linen sorfing and storage
Linen & frash chule room

Bedpan room

Bathroom

Janitor's closet

Soiled workroom or soiled holding
Hazardous material storage
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INSTRUMENTS FOR PARAMETRIC MEASUREMENTS
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ROOM PRESSURE MONITORS

* Where required & where typically provided § L

t’<'

* Types
- Past & cumrent technologies
- Time Delays (30-45 seconds)

 Locations

- Inside room vs outside room
- Staff/Facility preference

= Uses
- Visual/audial nofifications

- Logging
- Typically not used to control HYAC
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Ventilation Design Requirements of
Operating Theatres/Rooms

Ventilation design parameters
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There are five types of isolation rooms that can be used to accommodate patients. These room
types include:

Isolation room type Isolation room use

Class S Standard isolation for patients capable of
transmitting infection by droplet or contact routes

Class P Protective isolation used to isolate
immunocompromised patients.

Class N Respiratory isolation used to isolate patients
capable of transmitting infection.

Class Q Quarantine isolation — a Class N room including
an anteroom and fumigation facilities

Class P+N Combination respiratory isolation and protective
Isolation room
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Specialized Ventilation Systems

Positive 4/20 MERV-14 20-24 -

- Negative 2/12 MERV-14 21-24 Max 60
- Positive 2/12 HEPA 21-24 Max 60
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Recommended values for HVAC design parameters of the operating room according to standards and guidelines.

Operation of Temperature Relative Hummdity Filtration Arrvelocity Aur distmbution  Pressure  Pressure Ot door Taotal
References  room type °'C Y m's difference ACH ACH
Class A MERV 7/8/14/15-17 025045 Laminar P 25-75Paf FH15% 2515+
ASHRAE  ClassB 18-26 30-60 MERV 7/8/14/15-17 354515 15(1t/s)/
Class C MERV 7/8/14/15-17 excess supply person
Class A
ATA Class B 20-23 30-60 ND ND Laminar p 25pa 3 15
Class C
Class Ia 19-26 30-60 F3-FT-H13 ND Lamina/ P Wm'h 1200 m*h 2400 m*h
DIN Class Ib F3-F1-HI3 Turbulent excess supply
CBZ ND 18-24 ND Fi-F1-F9-H13 ND Lamanar P ND ND ND
VDI ND 18-24 30-30 F3/F6/F7-F9-H13 0.20 Lamanar P ND ND ND
NBR General 19-24 45-60 G2-F2-A3 N/A NIA P N/A N/A N/A
Cesarean 22-24 N/A

Recommended values for HVAC design parameters of the intensive care unit (ICU) room according to
standards and guidelines.

Operation of Temperature Relative humidity  Pressure Pressure  Filtration Air velocity Air distmbution Ot door Total
Feferences  room type ’C Yo difference m's ACH ACH

General 21-4 30-60 ND ND ND ND 2 6

ASHRAE  Newbom 22-26 30-60 ND ND ND =0.25 m's 2 6

(@ isolate level Laminar
Bum ND 40-60 P ND HEPA 035mfs 2 6
‘@) Bed level

General 21-24 30-60 ND ND ND ND ND 2 6

ATA Newbom 2126 30-60 ND ND ND ND ND 2 6
DIN Infection 2426 ND P ND F5/F7-H13 ND ND 30 m*m’h ND
VD General ND ND P ND Fo ND ND 100 m*/h/person~ N/D

* Fecommended of outdoor and Total ACH values for retum air system.
** Recommended total ACH for 100% fresh air systems.

N/A: Not Available

N/D: Not Defined

Recommended values for HVAC design parameters of the delivery rooms according to
standards and guidelines.

Temperature Eelative humidity Pressure Airvelocity  Aur distnbution Outdoor Total
References °C % Pressure  difference  Filiration m's ACH ACH
ASHRAE 20-24 30-60 P ND ND ND ND S*/15%* 25%/15%*
AIA 20-23 30-60 P ND ND ND ND 3 15
DIN min 24 ND ND ND F3-F1-H13 ND ND 15 m’m’h ND
PHG ND ND ND ND See Text ND ND 20 L/s/person or 2 10
NER 22-26 4560 P NiA N/A N/A N/A NiA N/A

Sample of ASHRAE Standard 170 Design Parameters

Pressure  Minimum Minimum  All Room Air Design Design
Relationship to Outdoor  Total Exhausted Directly Air Recirculated  Relative Temp.

Function of Space Adjacent Areas  ach* ach* to Outdoors by Room Units  Humidity.% °F
Operating room Paositive 4 20 NR* No 20t060  68t075
Emergency department public waitingarea ~ Negative 2 12 Yes NR* max. 65 701075
All rooms Negative 2 12 Yes No max. 60 70to 75
Patient room NR* 2 - NR* NR* max. 60 T0to 75

*ach = air changes per hour, NR = no requirement.
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