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IAS Complete Series of Bag-in/Bag-out (BIBO) Engineering 
Design Guide Power-Point Presentations:
1. CTC PARTICULATE FILTRATION BIBO HOUSING PRODUCT LINE: 
             B1-SERIES (One-Door) & B2-SERIES (Two-Door) & FILTER SELECTIONS
2.    CTC GAS-PHASE (HEGA) BIBO HOUSING PRODUCT LINE:   
 C1-SERIES HEGA HOUSING & HEGA FILTER SELECTIONS
3. CTC BUBBLE-TIGHT DAMPERS, CCD-SERIES & RCD-SERIES 
4.    HOSPITAL AIRBORNE INFECTION ISOLATION ROOM (AIIR) EXHAUST HEPA        

FILTERS, CSA Z317.2 STD. & REDUNDANCY REQUIREMENTS
5.   HEALTHCARE FACILITY HEPA EXHAUST APPLICATIONS      AND                                            

IAS/CTC MILESTONE BIBO FILTRATION PROJECTS
6.   BIBO FILTRATION DO’S & DON’TS: DESIGNS TO BE USED, AND THOSE TO BE AVOIDED



Dedicated Exhaust In Hospitals – CSA Z317.2
AIRs and their BIBO HEPA 
filter systems were covered 
in our PPT-4 presentation, 
but there are many other 
“Special Precaution Rooms” 
in hospitals where HEPA 
filtration may be required. 
This presentation will look 
at some of those special 
requirements.



Airborne Isolation Rooms (AIR) – See Presentation PPT-4 In This Series 

Pandemic (Emergency) Exhaust HEPA 

Bronchoscopy Suite Exhaust HEPA

Dialysis Suite Dedicated Exhaust HEPA Filter

Endoscopy Suite Exhaust HEPA

Morgue/Autopsy Exhaust HEPA

Compounding Pharmacy Cleanroom Exhaust HEPA

Cyclotron Exhaust HEPA/HEGA Containment



Airborne Isolation Rooms (AIR) – See Presentation PPT-4 In This Series 

1. Basics of Hospital Isolation Room layout and pressurization
2. Types of Redundancy, Duty versus Standby Service

3. Duplex (2x 100%) Filter Redundancy: Designs and Arrangements
4. TriPlex (3x 50%) Filter Redundancy: Designs and Arrangements

5. N+1 (Multi-Module) Filter Redundancy: Designs & Arrangements
6. HEPA Filter Models & Selections (Review PPT-1 for Additional Info)

7. HEPA Filter Challenge Testing: Duplex & N+1 Filter Systems
8. BIBO Filter Service & Decontamination Services

             



After the SARS Crisis in Canada a few years ago, many 
hospitals evaluated their “pandemic preparedness”. 
London Health Sciences, which operates two large 
general sites in London, ON, wanted a solution 
whereby, with the flick of a switch at the nurses’ 
station, the entire Emergency Department could be put 
under negative pressure by diverting a large portion of 
the return/exhaust air to a BIBO-FAN system and 
exhausted outdoors. IAS/CTC supplied two 6,000CFM 
BIBO-FAN systems, one into each of the general sites. 
One site had the BIBO-FAN system located in 
mechanical space, the other site required a roof-top 
(see pics left) mounting for the BIBO-FAN systems.

Milestone:   6,000CFM BIBO-FAN Assemblies, Pandemic Exh.
Project:           Emerg. Dep’t, Pandemic Exhaust HEPA, London Health Sciences



Milestone:   9,000cfm HEPA-HEGA BIBO Filter Assembly, 3Hx3W
Project: Cyclotron Exh. HEPA-HEGA BIBO Assembly, Toronto Gen’l Hospital

B2C1-41216-3X3-TD-BASE, 3Hx3W 3-Stage BIBO HEPA filter 
assembly on Cyclotron Exhaust; (9) filters including 900-lbs of 
TEDA Carbon for radio-isotope adsorbtion

IAS-CTC have completed several contain-
ment HEPA-HEGA BIBO filter systems into 
Canadian healthcare facilities, but the 
largest system at Toronto General 
Hospital.
This 9000cfm filter train included 3-stage 
filtration:  Stage-1, MERV10 pre-filtration; 
Stage-2, 99.99% @ 0.3 microns HEPA 
filters; Stage-3 Picatom 8x16 TEDA 
Nuclear Carbon, for radioactive gases.



Milestone:   Largest Single BIBO Filter System, 3Hx5W, 26,000cfm
Project:           New Patient Tower, Stanton Hospital  (Yellowknife, NT)

Substantial expansion project in the growing city of 
Yellowknife required 26,000cfm of exhaust air to be 
HEPA filtered with BIBO systems. Exhaust from 
numerous AIR’s as well as Pandemic and other 
departments’ dedicated exhaust.
Due to transport costs to the remote site, the 
consulting engineers and contractors wanted a single 
filter assembly. This mammoth, 5,500-lb assembly 
was shipped by dedicated flatbed trailer from Dallas 
directly to Yellowknife. HEPA filter challenge testing 
was completed by CON-Test cleanroom contractors, 
who were contracted to do all the OR’s, Biosafety 
cabinets and other HEPA filter certifications. 

B1-212-35-RCD-BASE, 3Hx5W BIBO HEPA filter assembly; (3) 
1x3 + (3) 1x2 BIBO filter housings c/w opposed RCD dampers; (5) 
DUTY + (1) STANDBY Housing; completely factory assembled and 
tested
N+1 Redundant Capacity: 26,000cfm @ 500fpm filter velocity



In the 25+ years that IAS/CTC has been serving the BIBO filtration 
needs of Canadian healthcare facilities, we’ve completed over 200 
AIR projects, including over 500 Duplex and N+1 redundant filter 
systems, into more than 45 hospitals.
 

The (12) 1/2x1 and 1x1 Duplex systems supplied into Credit Valley 
Hospital represents just one of the many large AIR projects we have 
successfully completed. On this project, the systems were scattered 
about numerous rooftops because there was no mechanical space 
available for these filter systems. Duplex filters are stacked to 
minimize required stands and roof penetrations. Duplex filters are all 
monitored from the BAS, and all filter service is performed on a 
Spring and Fall preventative maintenance schedule.

Milestone:   AIR Exh. HEPA Filters: (12) Duplex Rooftop Systems 
Project:  Redevelopment, Credit Valley Hospital (Mississauga, ON)

Credit Valley Hospital; (12) Duplex BIBO 
HEPA filter assemblies, factory stacked 
and then mounted on unistrut bases by 
the mechanical contractor.



B2-412-43-RCD22x70, 
4Hx3W BIBO HEPA filter 
assembly; ready to ship
N+1 Redundant Capacity: 
18,000cfm @ 500fpm filter 
velocity

Milestone:   Largest B2-Series N+1 BIBO Filtration System
Project:      West Park Hospital  (Toronto), P3 New Build

P3 New Build hospital in the west end of Toronto:
• (5) N+1 BIBO Filtration Systems, supplying 

dedicated exhaust filtration from AIR’s and 
various department and procedure rooms

• Installation in several mechanical rooms and 
floors

• Largest single B2-series assembly on this 
project, a 4Hx3W BIBO, with N+1 capacity of 
18,000cfm @ 500fpm velocity

B2-412-43-RCD22x70, 
4Hx3W BIBO HEPA filter 
assembly; Installed in mech-
room with mating inlet and 
outlet plenums



Milestone:   Largest BIBO-FAN project at IAS/CTC
Project:  Redevelopment, Children’s Hospital of Eastern Ont. (CHEO)

Project Notables:
 
• (5) BIBO HEPA Filter assemblies with Integrated 

Greenheck utility set fans, used for AIR exhaust 
on major renovation project in Ottawa

• Largest BIBO-FAN project (based on CFM 
provided) undertaken by IAS/CTC

• Simplified equipment installation and reduced 
total capital and installation cost by 
incorporating the fans with the BIBO filter 
assemblies as a single package from IAS/CTC

B2-412-22-TD24-FAN5000, 2Hx2W BIBO 
HEPA filter assembly with integral Greenheck 
utility fan, 5000cfm @ 4.5”TSP; complete 
assembly is mounted on a common base with 
Mason Restrained-Spring Isolators



Milestone:   BSL3 Lab: Isolation Dampers & BIBO Containment Filters
Project:  DNA Cluster Lab, Trent University (Peterborough, ON) 

Bubble-Tight Dampers; CCD round-blade & RCD-
type round-blade and capsule-blade isolation 
dampers with manual handwheel actuators, 
control 100% leak-free isolation of air to-and-
from the various cleanrooms in this BSL3 
laboratory at Trent University in Peterborough, 
Ontario.

B1T-212-11, Housings with inlet & outlet 
transitions (pic left), 1Hx1W Vertical downflow 
BIBO HEPA filter assembly; Outlet transition has 
8x8 access hatch with viewport, allows visual 
confirmation of the presence of a HEPA filter, 
and can also be used during HEPA filter 
challenge for visual observation of smoke 
stream.



Milestone:   Duplex 3x3 BIBO with Upstream & Downstream Test Sections
Project:  New Patient Tower, Etobicoke General Hospital (Toronto)

DTS, Downstream Test Section, 
3Hx3W BIBO HEPA filter assembly 
with a total of (9) X-sampling 
manifolds located immediately 
downstream of the (9) HEPA filters. 
These downstream X-Sampling 
manifolds would be used to help 
pinpoint a leak in the event that the 
(9) filter system was to fail an 
“Overall Penetration Test”. 

Stacked 3Hx3W Assembly, 
the upstream sampling ports 
are visible on the left; and the 
downstream sampling ports 
are visible on the right. 

Easy enough to fabricate a 3Hx3W BIBO filter 
system, the challenge is testing such a large, open 
area. With (9) 24x24 filters there are 36sf of face 
area to be challenged. 
If the filter system passes the Overall Penetration 
Test then you are all set, the problem comes if the 
system fails the challenge testing. How do you 
pinpoint the leak location in such a large area, the 
trick is to use downstream sampling manifolds (see 
pic at right). Testing technician puts the photometer 
to each port on the housing to try to pinpoint the 
leak source. Once located, filters are removed as 
required until new filters are installed and the 
system passes the challenge testing. Always have the 
testing technician install the HEPA filters and these 
FAILS can usually be avoided.



Milestone:   Partnership with Haakon Industries 
Project:   Pandemic Exh. HEPA, Emerg. Dep’t. - Kingston Gen’l Hospital

Inlet plenum of the 
Haakon AHU, the 
two side-by-side 
BIBO inlet dampers 
are visible 

Haakon AHU with 
Duplex 2Hx2W 
BIBO filter 
assemblies;  AHU 
access barn-doors 
open fully allowing 
excellent access to 
the filter doors and 
dampers. Duplex 
unit is accessed 
from the other side.

Although the 304SS construction of the BIBO filter assembly and 
components (base, weather covers, etc) make it suitable for 
outdoor/rooftop installation, service of the BIBO filters outdoors is 
far from ideal: filters, bags and testing equipment are not suited 
for Canadian climates.

An attractive (but costly) option for rooftop BIBO filter systems is 
to place these systems inside a weatherproof enclosure, typical of 
rooftop AHU’s. On this project at KGH the consultant reached out 
to Haakon Industries and IAS/CTC partnered with Haakon to install 
a 2Hx2W duplex BIBO assembly entirely within the AHU. The two 
assemblies were drop-shipped to the Haakon plant in Kingston 
(Ontario) and the entire AHU was shipped to site and crane lifted 
onto structural steel on the roof above the Emergency 
Department. BIBO work can now be scheduled any time of year, 
and in any kind of weather.  Since that project was such a success, 
other hospitals and engineers have adopted this solution for 
renovation projects, where the large footprint BIBO systems can 
be installed inside an AHU, and then placed on the roof.



Milestone:   OR Supply & AIR Exh. BIBO Filtration
Project:  Redevelopment & OR’s, McMaster Univ. Medical Ctr. (MUMC)

The Challenge: Major HVAC renovation in MUMC required the 
placement of all duct, fans and filtration equipment within a 
mechanical interstitial space with height of approximately 6’. To 
compound this, that space is filled with structural steel supports 
(see photo left), whereby all duct and equipment must be pulled 
through small hatches and dragged over beams and supports. This 
required compact filter equipment and fans.
IAS/CTC solution:  Use of Ultra-High Capacity V-bank HEPA filters 
(long before they were generally used in Canada) combined with 
compact (and custom) BIBO systems to meet the high airflow 
capacities. O.R. supply BIBO’s were fitted with compact, manual 
scan sections to permit scan testing of the V-bank HEPA filters being 
installed on the supply filters. Scan testing is preferred to locate 
possible pinhole leaks in the supply-air HEPA filters or systems. 

CTC 1x1 and 1x1.5 
custom BIBO 
assemblies with 
Scan-Test sections: 
photo above and 
left detail the 
manual scan section 
provided on the O.R. 
Supply BIBO filter 
assemblies into 
MUMC



Milestone:   Substantial P3 New Build BIBO project
Project:  New Oakville Hospital, (Oakville, ON)

Largest P3 New Build by EllisDon by total square 
footage:  1.5 million SF  (140,000 m²)
Largest total airflow of dedicated exhaust into BIBO 

containment systems: 124,000CFM (59,000 l/s)
Multiple deliveries into different buildings and 

numerous mechanical spaces required excellent 
coordination between IAS, CTC and the mechanical 
trade project managers
In-Place HEPA Challenge and Pressure-Decay 

Testing to ASME N511 by third-party cleanroom 
contractors, supported by IAS/CTCStacked Duplex 3Hx3W 

BIBO Assembly: 18,000CFM 
Capacity

Stacked Duplex 2Hx2W BIBO 
Assembly; stacking the BIBO 
filters saves valuable footprint 
in mechanical space



Milestone: OR Supply & AIR Exhaust BIBO Filters – (15) units
Project:  Woodstock General Hospital, greenfield P3 DBM Hospital
P3 greenfield hospital in Woodstock, Ontario, required (5) OR 
Supply BIBO filter housings c/w isolation damper, as well as 
(10) AIR & other dedicated exhaust HEPA-filter units c/w 
opposed isolation dampers.
All filter systems were equipped with digital filter differential 
pressure transmitter to allow remote monitoring of all the 
filter systems at the BAS. This was extremely helpful as most 
of the filter systems were mounted in the ceiling space. 
Ceiling suspended units were equipped with 2x 24x12 HEPA 
filters to make filter change-out that much easier.



Milestone: Largest N+1 Redundant BIBO Filter Project
Project:  South Niagara Hospital, greenfield P3 DBFM Hospital

P3 greenfield hospital in build 2025-2028, in Niagara Falls, 
Ontario. EllisDon Infrastructure Healthcare is building a 1.3 
million SF (120,000 sq meter) state-of-the-art facility.
Two 18,000cfm BIBO assemblies and one 12,000cfm BIBO 
assembly for a total of 48,000cfm of containment exhaust 
filtration from several AIR’s and other dedicated exhaust.
Large 4Hx3W and 3Hx3W N+1 redundant filter assemblies can 
handle large volumes of air with minimal footprint versus Duplex 
or Triplex filter systems. Add limit switches to the damper 
actuators and filter gage/transmitters, and building operators 
can monitor these filter systems entirely from the BAS.



Milestone:   Vertical Low-Level BIBO Exhaust HEPA Filter, Qty (23)
Project:  High Potency Drug Expansion, TEVA Pharmaceuticals (Stouffville, ON)

Qty. (23) Low-level Bag-in/Bag-out HEPA filter assemblies with bubble-tight damper, 1000cfm capacity per unit. Units are 
placed within the high-potency manufacturing suite to contain all exhaust air before being ducted outdoors. Prefilters and 
HEPA filters are accessed from the manufacturing suite-side and extracted into the change-out bags. HEPA challenge tested is 
conducted from the room-side, with an option to test from the interstitial space (see pic #2). Filter differential gages are piped 
directly to BAS for remote monitoring. Fascia is caulked to the wall for flush-seal and complete cleanability of the 304SS fascia.



IAS, Your Trusted Canadian Partner For BIBO Filtration Systems
1. Over 25-years providing the highest quality Bag-in/Bag-out Filter Housings and Assemblies to 

Canadian hospitals, institutional laboratories and industrial customers
2. All CTC equipment is manufactured per the applicable requirements of ASME NQA-1, and 

factory pressure-decay tested to ASME N510
3. Over 250 Completed Projects into more than 45 major healthcare facilities, as well as many 

major pharma/biopharma companies and private and public laboratories
4. Providing containment filtration solutions from Windsor to Whitehorse, and from Corner 

Brook to Yellowknife – we will work anywhere within our vast country!!
5. More than 600 filter systems successfully installed and certified to IEST & ASME N511 

standards
 

Reach out to us for technical assistance and equipment selections for your Canadian project. 
We look forward to hearing from you, eh!!
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