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Topics to be Covered

* Relevant codes and standards
 Air handling units

e Space ventilation requirements
« HVAC distribution systems

» Real world examples of spaces focusing on
challenges, particularly pressure relationships and
pressure control

— Patient rooms

— Operating rooms

— Airborne infectious isolation (All) rooms
— Pharmacies
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Relevant Codes and Standards

V01 [ARBIETOETR IR0 BN « AIA 2006 Healthcare Guidelines which references:
of Health Service: = ASHRAE 170B - Ventilation of Healthcare Facilities

o)Al ®elanlap i 0)ale)al | «FGI Guidelines for Design and Construction of Hospitals and
Accreditation of Outpatient Facilities 2010 which references:

Healthcare

= American Society of Heating, Refrigerating and Air-
Conditioning Engineers (ASHRAE) Standard 170 Ventilation

Organizations (JCAHO) of Healthcare Facilities 2008

Ao m RUANERS 1ale Bl de MAOR T 2013 is most recent version




ASHRAE Standard 170
AHUs - Outside Air Intakes

o 25 ft from cooling
towers, exhausts,
vents

e 6 ft above grade _{::EE::::ARNTAKEDPENNG
» 3 ftabove roof /

FIRST FLOOR g

0 GRADE
e ASHRAE 170 for %2
Areaways: Bottom of
o 3 BASEMENT
the air intake 6’ above =TTy S
. SRR VR AIR INTAKE OPENING FROM THE
g I’ade, Intake at . AREAWAY INTO THE BUILDING

bottom of areaway 3’
above bottom of

areaway.
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ASHRAE Standard 170
AHUSs - Filters

e Filter Bank 1

shall be
upstream of I
colls
e Filter Bank 2
shall be

downstream of
coils and supply
fan. Bank 2
must be sealed
and airtight
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ASHRAE Standard 170
Minimum Filter Efficiencies

Filter Bank 1 Filter Bank 2
Space Function ASHRAE/AIA ASHRAE/AIA Comments
(MERV) (MERV)

Operating Rooms /7 14/14

Inpatient Care 8/7 14/14 Includes patient rooms
Protective 7/8 HEPA/17

Environment Rooms

Laboratories 13/13 NR/NR

Administrative 8/7 NR/NR

Nursing Facilities 13/7 NR/13 Nursing homes
Psychiatric Hospitals 7/8 NR/14
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Types of MERV 14 Final Filters

Bag filters
Supported media filters
Low pressure drop “green” filters
G- Electronic filters

g, -
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MERV 14 Final Filters
Examples of Pressure Drops

Initial Pressure | Final Pressure
Filter Type Drop* Drop* Comments
(inches w.g.) (inches w.g.)

Bag 0.60 1.0 247x247x30”
Rigid Media 0.60 1.0 247x247x12”
Low Pressure Drop “Green” 0.41 1.0 247x247x30”
Electronic 0.25 0.75 SecureAire ACS

*Based on 500 fpm face velocity
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MERV 14 Standard versus
Electronic Filter Loading (Y

~ Low Initial and Continuous Pressure Drop = Energy Savings
v Full Media Loading due to Electrical Enhancement
+ Long Filter Life (Typical Increase 2x) = Maintenance Cost Savings

+ Full Media Loading creates longer life
Filter Change Out

A / x\s

1.50"
=)
= 125" -
{
15 1.0" m—
[]
[77]
[V [ E—
o
L)
= 050" i
o -Secureﬁure &CS
P o2s Energy Savings

] 12 18

k Change out Freguency (Months)

(1) Slide Courtesy of Temperature Equipment Corporation and SecureAire
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Filter Type Summary

New developments
in filters — low
pressure drop filters
and electronic filters

—warrant an

economic analysis . :
Y Replacing filters with

lower pressure drop

There is no one

“right” filter type filters on an existing

system can help you
“find” some extra air.

Healthcare
facilities require
more and higher
levels of filtration
than other type

of buildings.
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ASHRAE Standard 170
Humidifiers

Steam humidifiers must be used; no reservoir type or evaporative pan, etc.

Chemical additives for humidifier steam shall comply with FDA
requirements.

e Direct boiler steam is acceptable with good chemical treatment.
« RO system on boiler make-up will reduce chemical usage

If unable to use boiler steam need steam-to-steam clean steam humidifier.

Location of humidifier?

= Before cooling coil — reduces risk of wetting final filters
= Can do after cooling coil if careful with absorption distance.
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Typical Hospital Air Handling Unit
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Space Design Criteria
Ventilation Requirements

AlIA 2006 | ASHRAE 170
Function of Space Pressure (D ACH ACH Comments

Patient room NR @) 40r6 6 for single-bed patient room
service by aspirating diffusers

Protective isolation Positive 12 12

Airborne infectious Negative 12 12 All air exhausted to outside
isolation (All)

Operating room (OR) Positive 15 20

Caesarian delivery room Positive 20

Procedure (minor surgery) Positive 15 15

Emergency room waiting  Negative 12 12 All air exhausted to outside
Radiology room waiting Negative - 12 All air exhausted to outside

1. Pressure Relationship to Adjacent Areas
2. NR=No Requirement

Wisconsin Healthcare Engineering Associatio
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Space Design Criteria
Ventilation Requirements

AlA 2006 | ASHRAE 170
Function of Space Pressure (D ACH ACH Comments

X-Ray (treatment/ diagnosis) NR

X-Ray Positive - 15

(surgery/catheterization)

Lab (general, cytology, Negative 6 6

histology, and other types)

Labs (sterilization and glass Negative 10 10

washing)

Bronchoscopy, sputum Negative 12 12 All air exhausted to the
collection outside

Pharmacy Positive 4 4 USP <797> governs, if

applicable

1. Pressure Relationship to Adjacent Areas
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Space Design Criteria
Nursing Facility Ventilation Requirements

AV ASHRAE 170
Function of Space Pressure (D 2006 ACH Comments
ACH

Resident room 2 2
Resident gathering/dining  NR 4 4
Physical therapy Negative 6 6
Occupational therapy Negative/NR @ 6 6

1. Pressure Relationship to Adjacent Areas
2.  NR=No Requirement
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Space Design Criteria
Humidity Levels

» Recently ASHRAE has lowered the winter humidity level requirements
In some spaces, including ORs from 30% RH to 20% RH:

AIA 2006 | ASHRAE 170
Function of Space % RH % RH

Patient room NR Max 60%
Newborn nursery 30-60 30-60
Operating room (OR) 30-60 20-60
Procedure room 30-60 20-60
Critical and intensive care 30-60 30-60
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Space Design Criteria
Implementing 20% RH in ORs:

CMS is allowing a waiver — organization must declare waiver at the
beginning of a CMS-conducted survey.

Must check humidity requirements of equipment used in ORs. AAMI,
the Association for the Advancement of Medical Instrumentation, has
Issued caution:

e Supplies and medical devices used in the ORs may be sensitive to lower humidity levels.
Electrodes, for example, are sensitive to humidity, as are other devices with sensors.

e Legacy medical devices still are in use and have not been tested in the lower humidity
range. Devices with temperature controls or electronics are particularly sensitive to
humidity.
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Patient Room HVAC Plan

= HHW
- Sy e | A COMMON
AR TRANSFR el A patl ent room
ToLET™ o L HVAC layout
o /RETURN \ — VAV with
AR
HEATING reheat supply
HEAT WATER -
ety PIPE and radiant
= RADUANT nanel
PANELS FOR .
PRMEER  perimeter
neat
PATIENT ROOM WITH VAV BOX
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Patient Rooms and Chilled Beams

e Active chilled beams are induction units
In the celling.

Primary air HUEEIEs—I

?:f:irlrgaari}} a!:;riprﬂirg m
Cooling coil
DAY DN )
s, s
Suspended

ceiling ' ‘
Induced room air

Mixed supply air
(Coanda effect)
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Patient Rooms and Chilled Beams

e Active chilled beams can and have been used In
patient rooms

e Question has been the need for filters at the
chilled beams — some jurisdictions
required/others did not

 ASHRAE Standard 170 — 2012 has clarified:

“Provide a minimum MERV 6 filter for airflow passing over any surface that is

designed to condense water. This filter shall be located upstream of any such
cold surface, so that all of the air passing over the cold surfaces is filtered.”
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Patient Rooms and Chilled Beams

— One manufacturer with filte
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Patient Room HVAC Plan with Chilled Beam

CHW
EXHAUST
AR TRANSFER
| =4 AR
TOILET™
ROOM VENTILATION
| SUPPLY AIR
DUCT
CHILLED
BEAM ‘\ |
HOT WATER
RADIANT
supgﬂ? PANELS FOR
AR PERIMETER
HEAT
PATIENT ROOM WITH CHILLED BEAM
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Patient Rooms and Chilled Beams

Advantages:
e Thermal comfort
e Can have low sound levels

* Need less ceiling height than all air VAV
system

» Possible energy savings:

— moving only minimum ventilation air
with AHU — lower fan energy

— Dedicated OA unit with heat recovery
Disadvantages:

e Must change filters in patient
rooms/over bed

» Risk of condensation
e A2 piping system to room, CHW
» Possible energy adds

— Limited airside economizer

— Possible increase in pumping energy
Wisconsin Healthcare Engineering Associatiol 24




Operating Rooms
Design Criteria

20 ach with
4 ach OA

Recently low 68F to 75F by code
end reduced (lower as required by
for 30% RH procedure/doctor)

Humidity Positive

levels: 20% to pressure to
60% RH adjacent areas
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Operating Rooms
Typical Ventilation System

SUPPLY VAV OPTIONAL
BOX HUMIDIFIER
REHEAT COIL DIFFERENTIAL DIFFERENTIAL
PRESSURE J'_ PRESSURE
/' MONITOR | MONITOR
/
f f
/ J
+H -1 - 1 —> 1 S
A SA SA
QPERATING STERILE
TRANSFER ROOM TRANSFER CORE TRANSFER
=1 AR _ AR _ AR
] .
RETURN RETURN
VAV BOX VAV BOX
| RETURN
[ [U VAVBOX RA CORRIDOR
(= > ‘ [
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Operating Rooms Air Distribution
AlA 2006 and ASHRAE 170-2012 Agree

Primary supply
unic?il:ggtli)gnal diffusers shall Room must have
downwards over _extenda at least 2 low
patient and minimum of 12” S|dewal_l return
beyond the grills

rgical team i
surgical tea surgical table

Supplv diffuser No more than .
Ve|(F))(E)it>;/ of 25 to 30% of supply rﬁcﬂ?;ltgr?l?(les
35 cfm/sf diffuser area

may be placed

shall be used by high on walls

non-diffusers
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Operating Rooms Air Distribution

Wisconsin Healthcare Engineering Association
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OR System Challenge #1
Low Temp OR & Humidity Level

e |fall ORs at 72F and 35%

R temp lowered to 65F ===) 57%RH
R temp lowered to 63F ===) 649% RH
R temp lowered to 60F ====) 75% RH

e |fall ORs at 72F and 20%

— One OR temp lowered t0 65F mmmm) 37%RH
— One OR temp lowered to 63F =) 43% RH
— One OR temp lowered to 60F m=s) 54% RH
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OR System Challenge #2
Low Temp OR & Humidity Level

Lesson Learned

If controlling to
30% rh, consider
20% rh — or lower

to 20% rh when

high humidity levels
occur in low temp
OR

If implementing a
new low
temperature OR,
analyze the

psychometrics of
the specific
situation.

May need booster
humidifiers at all
ORs

e Control AHU humidifier
to the room that needs
the least amount of
humidity (low temp
OR).

» Boosters will trim other

rooms required rh

Wisconsin Healthcare
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Operating Room Challenge #2
Unoccupied Airflow Setback and Pressurization

Why unoccupied shut-back of airflow?
 Energy savings
* Reduction of facility’s carbon footprint

For more information, ASHE has a booklet
available online entitled “Operating Room
HVAC Setback Strategies”
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Operating Room Challenge #2
Unoccupied Airflow Setback and Pressurization

Estimated annual energy dollars saved for one OR

Savings based on
Chicago weather;
$0.11/kWh for

$2.023 electricity and

$0.65/therm for
$2,846 $2,027 . gas,13 unoccupied

hours per day
$3,260 $2,597 $2,378

10 ORs — annual savings is $20,000 to $32,000
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Operating Room Challenge #2
Unoccupied Airflow Setback and Pressurization

e Per AHSRAE Standard 170:

— OR’s must be positive, at least +0.01 at all times

— ACH can be reduced when unoccupied provided
the pressurization Is maintained
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Operating Room Challenge #2
Unoccupied Airflow Setback and Pressurization

Occupancy sensor or time schedule indicates unoccupied
conditions

Supply VAV box closes and return damper or VAV box closes

If supply VAV box closes faster than return damper or VAV box, the
OR may go negative

Wisconsn‘ Healthcare En ineeril'l ASSOCiatl
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Operating Room Challenge #2

Unoccupied Airflow Setback and Pressurization

Example:
Occupied Mode: OR at +0.023” to +0.014”

Unoccupied Mode Initiated

After 25
( minutes:
+0.01")

After 18
( minutes:
+0.001”

After 17
( minutes:
-0.001”

After 10
minutes:
-0.009”

After 1
minute;
-0.028”

OR was negatively pressurized for 17 minutes
and less than +0.01 for 25 minutes
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Operating Room Challenge #2
Unoccupied Airflow Setback and Pressurization

Lesson Learned

Recommend the
same control device
on supply and
return — either VAV
boxes or air valves

If implementing an
unoccupied airflow

setback in an
operating room

Speed of response
of air control
devices must be

commissioned and

adjusted so room

remains positive
when switching
from occupied to
unoccupied mode
and back

T B BT T .RIE.REERT AR & AR MAN S A R — N 1 "
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Airborne Infection Isolation Rooms

* Used to reduce the spread of airborne
Infectious diseases (TB) from the patient
In the All Room to the rest of the
hospital.

e |n addition to ASHRAE Standard 170 and
AlA Guidelines:

— “Guidelines for Environmental Infection Control
In Healthcare Facilities”, Recommendations of
CDC and the Healthcare Infection Control

Practices Advisory Committee (HICPAC), 2003
Wisconsin Healthcare Engineering Association 37



Airborne Infection Isolation Rooms
Codes and Standards

ASHRAE
CDC AIA 2006 Standard 170-2013
(incorporates CDC)
e Temp/humidity — not e 75F e 70F-75F — ability to
addressed e 30%-60% rh maintain at all times
e Min 12 ach exhaust for e 12 ach minimum total e 60%rh (no minimum)
rooms constructed since airflow/2 ach outside air « 12 ach minimum total
2001 « All air exhausted to airflow/2 ach outside air
* Min 0.01"H,0 pressure outside « All air exhausted to
d_ifferen_tial to achieve - Min 0.01”H,0 pressure outside
airflow into room differential to achieve « Negative pressure
= All air exhausted to airflow into room relative to adjacent
outside away from air spaces
intakes and traffic or
exhausted after HEPA
filtration

Wisconsin Healthcare Engineering Associatio
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Alrborne Infectious Isolation Room
Architectural Design Considerations

e Ante room not
required but per AIA
“Each room shall have f‘?/ o
an area for hand- L o j/
washing, gowning, 4
and storage of clean
and soiled materials
located directly
outside or
Immediately inside

the entry door to the
room.

e Ante room with hand
wash sink satisfied
these requirements
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Alrborne Infectious Isolation Room
Architectural Design Considerations

« All room constructed Lesson Learned
to minimize leakage areas o a— |
°‘°"|""E'T T Il T A T T 17
0 018 P80 P17 T 17T T 1T 7
— Walls — slab-to-slab o ]I T1 T I [ ROOM LEAKAGE
. o] N O Y N A A0l i 1) ,
— Ceilings — plaster or drywall ot e e e
© ota 1f J jedsgr " 1, y ‘
— Self-closing doors with doOr SWEeps  eyes L F-HimiAr A1
CF 0.000 4! 'ﬁ.u FL rd - s -
— Sliding doors preferred WATER s AT T
- S A A 4 o v
— Finishes should be smooth and e et
cleanable e PR/ o s e -
c °'°°°o 25 80 78 100 128 150 ‘i?s 200 226 250 276 300 328 550 378 400
— Seal all penetrathnS ] DIFFERENTIAL AIRFLOW - CFM

e Room will not remain pressurized
or will need a lot of air to stay
pressurized if room is leaky.
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Airborne Infectious Isolation Room
Pressurization Design Considerations

Min AP between All room
and adjacent
rooms/corridor -0.01” wg
(ASHRAE)

All room negative to ante

room/ante room negative
to corridor (ASHRAE)

Min of 10% more EA than

SA but no less than 50 cfm

e New tight construction — 200 cfm [N
to 300 cfm differential

 Poorly constructed - 300 cfm to

Permanently installed AP
monitoring device (ASHRAE)
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Airborne Infectious Isolation Room
Room Supply & Exhaust Design Considerations

Location of supply diffusers and exhaust grilles - CDC 2003

and ASHRAE Standard 170 disagree

e CDC 2003: Supply above patient, exhaust low on wall

e ASHRAE Standard 170 2008/2013: “Exhaust grilles or registers ... shall be
located directly above the patient bed on the ceiling or on the wall near
the head of the bed...”

Designer may consider discussing discrepancy with hospital
Infection control

If chose to supply above patient, use non-aspirating laminar
flow type diffusers

Wisconsin Healthcare Engineerin ASSOCiatl
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Airborne Infectious Isolation Room
Airflow Diagram

Diagram from CDC Guidelines

Figure 4. Example of airborne infection isolation (AIl) room with anteroom and neutral
anteroom® + §

Anteroom
rTJ [::’I:j Bathroom
All only T T
Corridor a

MNeutral Anteroom rTTTT—— r—
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Airborne Infectious Isolation Room
Room HVAC Design Example

Exhaust system:

« EA from AHII to maintain 12 ach: 1,400 cfm

« Toilet exhaust: 100 cfm

» EA from ante room to maintain 10 ach: 250 cfm

= Constant volume exhaust box to maintain EA / Total EA = 1,400 cfm + 100 cfm + 250 cfm = 1,750 c¢fm

Transfer air from corridor to ante room and ante room to All room

» Assume mid range in tightness — use 300 cfm transfer air (TA)

Supply system:

e All SA = EA-TA from ante room + TA to toilet /All SA = 1,400 cfm — 300 cfm + 100 cfm = 1,200 cfm
= Constant volume box to maintain total SA / Total SA = 1,200 cfm + 250 ¢fm = 1,450 cfm

» SA to ante room: 250 cfm (Ante room neutral)

= Reheat coil to provide space temperature control

isconsin Healthcai &




Airborne Infectious Isolation Room
Room HVAC Design Example

1,750 CFM CONSTANT
VOLUME TERMINAL UNIT

/ | - N
| VD VD
‘EUCFMG{HSTENT

VOLUME AIR TERMINAL LNN

TOILET \
ROOM
— [ 6 @ 200CFM
WALL-MOUNTED — | EACH
SPACE | '
PRESSURZATION | = N = 7
MONITOR | | 100CFM - | i
STATIC —  CFM f ) 1/ BED
PRESSURE ANTE -/ I
PROBE / | ROOM B0CFM | /

/ 1 EXHAUST //
4 . PATIENT

{ o

JHL . ROOM
300 \ 250CFM /- | ~

CFM . SUPPLY e e g
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Airborne Infectious Isolation Room
Room Pressure Monitors

e Locate outside of ante room door In corridor

« Alarms visually and audibly if negative pressure is not
maintained

e Tie-in alarm to building automation system

e Lesson Learned:

— To avoid nuisance alarms, control to a
higher AP than to the AP
at which the alarm is set

— Control to 0.03” and alarm at 0.01”.
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Airborne Infectious Isolation Room
HVAC Design Example

Example simplified All room sequence of operation

e Modulate supply CAV air terminal unit damper to maintain supply
airflow setpoint.

e Modulate exhaust air terminal unit damper to maintain exhaust
airflow setpoint.

e Modulate reheat valve and radiation valve to maintain
temperature setpoint.

e Coordinate with users to setup time delay to allow entrance/exit
to the pressurized space without audible alarm.

e |f an exhaust fan failure alarm is received at the front end, close
the supply air terminal damper operator.

Wisconsin Healthcare Engineering Associm 47



Pharmacies
UEF‘(?EE‘)

 US Pharmacopeial Convention G- St rparios
(USP) <797> Pharmaceutical
Compounding — Sterile Preparations
applies to:

— Facilities in which sterile products are prepared
manipulations are performed during the compounding of sterile
products which increase the potential for microbial contamination
of the end product.

— Facilities where products are compounded using devices or
iIngredients which are not sterile to prepare products which must
be sterilized prior to use.

 Many hospitals have upgraded - upgrades and
renovations typically exceed of $1M.
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Pharmacies and <USP 797> Requirements

A positive or negative
pressure cleanroom with
ISO Class 7 air quality

Airlocks or pass-throughs
for material movement

An 1SO Class 7 Anteroom for
entry from the outside areas

Hand-washing facilities

An I1SO Class 7 Buffer Zone
(and Compounding Rooms)

Laminar Air Flow
Workbench(es), Biological
Safety Cabinet(s), or Barrier
Isolator(s) in which sterile
compounding takes place




Pharmacy Compounding Equipment

e Laminar Airflow Work Benches (LAFWS5)
— 1SO Class 5 (Class 100) cleanliness.

— Provides laminar airflow across the work
surface

— HEPA supply filter with 99.99% minimum
efficiency in capturing 0.3 micrometer
particulates

« Applications:
— |V admixture preparation
— Drug compounding
— Media preparation
— Pharmaceutical procedures
— Electronic assembly

i TN _ _
~meymar =¥ o Used in clean workroom and does not require
ducted exhaust air
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Pharmacy Compounding Equipment

» Biological Safety Cabinet(s), (BSC’s)
— Down flow of air and HEPA treatment of re-circulated air
— Depending on type, some or all air is exhausted
— Inflows and downflows certified at sash velocities (90-105 fpm), per ASHRAE

o Types: Al, A2,B1, B2 o
— Al & A2 — exhaust 30% of air "]_ i E T | __:H—__;
— B1 - exhaust 40% of air s N |
— B2 - exhaust 100% of air

» Use type B2 for chemo
compounding unless glove

box used !
— Caution — requires about B Room Air [l HEPA Filtered Air
. Contaminated Air
1,000 cfm at -2.0” at inlet ~Negative Pressure
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Pharmacy Compounding Equipment

« Barrier Isolators (Glove
Boxes)

— Leak tight negative
pressure work area

— HEPA filtered air better
than ISO 5

— Exhaust volumes typically
300-500 cfm at -2.0” w.g.
(50% of type B2 BSC))
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Pharmacies and USP <797>
ISO Classes

Table 1. ISO Classification of Particulate Mat-
ter in Room Air (limits are in particles of 0.5
um and larger per cubic meter [current ISO] and
cubic feet [former Federal Standard No. 209E,

FS 209E])’ : .
. — e Maintaining ISO Class 7 and 8
Class Name Particle Count

FS requires HEPA filters and the
[SO US. FS 209E, . .
Class 209E SO, m’ i following air changes per hour:

3 Class 1 35.2 ]

4 Class 10 352 10 — |ISO Class 7: 30to 60

5 Class 100 3,520 100
6 Class 1,000 35,200 1,000
7 Class 10,000 352,000 10,000
8 Class 100,000 3,520.000 100,000

"

Adapted [rom [onmer Federal Standard No. 209E, General Servie-
es Administration, Washington, DC, 20407 (September 11, 1992)
and IS0 14644-1 ¢ 1999, Cleanrooms and associated controlled en-
viromments—Part 1: Classilication ol air cleanhness. For example,
3520 particles of 0.5 pm per m” or larger (ISO Class 5) 15 equiva-
lent o 100 particles per [ (Class 1003 (1 m” = 352 [17).

353



Pharmacy Plan
Fan Filter Units for Clean Rooms

 HEPA filter and small fan in celiling tile
« ECM Speed Control
* Filters changeable from room-side

H14 | m - B V—=
. Cailing il = |
f B 33 eling et ] | T
s i sy SR L
<\ FEEREIT G
. ™~ Movable
Measuring el
instrument 1
Measuring
instrument 2

Wisconsin Healthcare Engineering Association' o




Pharmacy Plan

Separate Clean Room for Chemo

 How are high airflows and static pressures for
terminal HEPA diffusers cleanrooms

achieved? oo

— Can use central AHU | e -
but frequently existing o]
AHU does not have R

adequate capacity | l l l I
— Additional recirculation TQK %ﬁ;ﬁggg\g@ﬁ

MNONUNIDIRECTIONAL
AIRFLOW

only fan coil units
A . = . RETURN mq%
_ Cel I | ng mou nted fan Fig. 3 Class 10,000 .‘iununid!re;tiumll Cleanroom with
filter units EP Gl 100 Local Worketations.
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Pharmacy Plan
Separate Clean Room for Chemo

Chemo Prep -
Cleanroom

where
- hazardous
~ drugs are

Ante Room + prepared

Clean Compounding
Cleanroom
<+ where non-hazardous
drugs are prepared

21
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Pharmacy HVAC Plan

VOLUMES_
DAMPER

B — l i on
r— =

LI 1

|

1

1

) ! \’fj'.'.}, 1 1 :I
Slop end,

270
RA
14x6 RA—%

m cv
\

20x6 SAT

'\\\‘\
ITEE BALEL &

12x3 RA |

L 5" —~20x6 SA
2 Bl | &
2 - 250 [FA
Q Q i LAl (4 OF3
14x8 RA—
(TYP. OF 4)
80T 3807 380> =+ 1\520 TR 71520 7=k 7)515
DR = Dra = (DRak TIKORE RO TERORY
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Pharmacy HVAC System Challenge

 [Fan filter units are in line with the CV boxes

 CV boxes’ dampers will modulate in
response to a change in pressure in the
duct

\« e« Fanfilter units’ ECM motors modulate as
the filters load up

EE \T  Two modulating devices In series fight each
o S other and leads to hunting

[
= e One device must be fixed — ECM motors
can be set fixed
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Thank you for you time

Questions?
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