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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 HEPA EXHAUST APPLICATIONS AND                                                            

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



CTC C1-Series – One Door BIBO HEGA Housings
CTC offers a housing designed specifically for Gas-Phase or HEGA (High-
Efficiency Gas-Phase Air) Filtration with Bag-in/Bag-out (BIBO) capability. The 
C1-Series gas-phase filter housing is 27.6” deep in direction of airflow. The C1-
Series housings are offered in the full range of standard aspect ratios, from 
1/2H x 1W, right up to 3H x 3W, and the C1-Series housings are outside 
dimensioned to weld directly in series with either the B1-Series or B2-Series 
housing upstream (and or downstream) of the C1-Series housing. Most 
commonly the particulate filter housing is located upstream of the C1-Series 
HEPA housing to remove particulates that would otherwise plug the pores of 
the HEGA (High Efficiency Gas-Phase Air) Filter. Sometimes a prefilter housing 
is placed immediately downstream of the HEGA housing to capture carbon 
granules that would otherwise enter the airstream (if not filtered).
 



CTC C1-Series – One Door BIBO HEGA Housings (continued)
CTC offers two filter module depth arrangements for its C1-Series 
HEGA/carbon filtration housing: 16” or 18” deep V-bed filter elements. HEGA 
Modules (or filter elements) are V-bed formation with 6x 2” deep beds. The 
CTC-A-16 24x24x16” module holds 85-lbs of standard 8x16 mesh activated 
carbon media, while the CTC-A-18 24x24x18” deep module holds 
approximately 95-lbs of 8x16 mesh carbon media, per the table on Slide #8. 
SERVICE NOTE: HEGA modules are extremely heavy, often exceeding 100#. It 
is recommended to keep these housings at a height where two people can 
service the filters. In other words, try not to exceed housings height over 48” 
AFF if possible. Higher units will require additional service space to 
accommodate scissor-lift or scaffolding.  



The CTC C1-Series housing is dimensioned to mate 
directly to any other CTC housing of the same aspect 
ratio:  B1-Series, B2-Series, Test Sections, all are sized 
to mate directly to the C1-Series housing. 

In fact, in many complex applications where 
particulates and multiple gas-phase contaminants 
need to be addressed, it is very common to have 
multiple gas-phase sections placed in series with 
varying medias, to address different airborne 
contaminants, and then sized to guarantee the 
residence time required to ensure high gaseous 
contaminant absorption.

C1-Series – Pair with B1 or B2 Series, or Test Sections

CTC-P1T1B1T1C1-61218-4X2 Housing: 4H 
x 2W BIBO Assembly c/w 6” Prefilter 
section, Upstream Combination Injection & 
Sampling Test Section B1 HEPA section, 
Downstream Sampling Manifold, C1-Series 
4x2 HEGA section; Opposed Transitions & 
Bubble-Tight Dampers 



The CTC-A-16 & CTC-A-18 adsorber cells both have 2” 
deep media beds. These 2” deep beds have fine 
perforated screens to permit airflow through the media 
bed while retaining the various gas-phase medias. 
Medias are typically activated-carbon, or carbon-
impregnated. Carbon pellets (or granules) are  
impregnated with different elements to address a 
specific gas or combination of gases. Gas phase media is 
typically 8x16 mesh (or granule size), but other mesh 
sizes are available including 12x30, 12x16, 20x30. Mesh 
size selected depends on the contaminant being 
addressed, as well as the concentration and residence 
time required to obtain high-efficiency absorption.

CTC-A-16 24x24x16” Adsorber 
Cell, 6-beds x 2” deep

CTC C1-Series – CTC-A-16 & CTC-A-18 Adsorber Cells



The CTC-C1-Series housing is equipped with two 
filter pressure-differential taps to measure filter 
pressure drop. It is very important to measure 
pressure-drop, as gas-phase medias typically 
exhibit high pressure-drops. It should also be 
noted that pressure-drop in a HEGA filter system 
does not change much over time as the 
particulate housing(s) are designed to remove 
particulates, while the carbon (HEGA) media 
filter section is designed specifically to absorb or 
chemically react with odours and gaseous 
contaminants, and have minimal effect of 
pressure-drop escalation over extended service 
periods.

CTC C1-Series – Pressure Drop Measurement

CTC 3-filter stage containment system, pressure-drop 
gauges are provided for each stage and each 
measurement is added together to determine overall 
(or combined) filter pressure-drop



CTC offers adsorber (HEGA) filter elements 
in three depths:  12”, 16” and 18”
12” deep adsorbers are used in the B1-
Series housing and have 10-beds @ 1” 
deep media.
16” and 18” deep adsorbers are used in 
the C1-Series housing and have 6-beds @ 
2” deep media.

Adsorber Cell Models, Depth & Media Content

The CTC-A-12 adsorber cell is suited for light contaminant concentrations and where short 
residence time is sufficient to achieve high absorbtion efficiency. Otherwise, the 16”-18” 
deep filter cells with their 2” deep media beds which offer greater residence time is 
required to ensure high efficiency on most contaminant concentrations.



The table at right represents some 
of the more common contaminants 
that require HEGA filtration for 
removal. The required residence 
time for the specific gas or gases to 
be addressed by the filter system 
will determine whether 1” or 2” 
deep media bed will be required. 
The other side of the equation is 
the pressure drop that is 
permissible. Gas phase medias are 
notorious for high pressure drop, 
much higher than HEPA filters. 

Common Gaseous Contaminants & Their Recommended    
Residence time

The objective with gas-phase filter systems is to 
minimize the face velocity, thus increasing 
residence time and optimizing pressure drop.
More about this on the next slide…. 



One of the most important tables for 
engineers designing and selecting filters 
and housings for any HEGA application is 
the Pressure Drop vs Residence Time 
graph (at right). 

First thing to note is that the CTC-A-12 
(blue box at right) adsorber cell has 
significantly lower pressure drop given 
the 1” deep media beds, but the 
residence time is considerably lower and 
may not be high enough for many critical 
applications or high contaminant 
concentrations.

C1-Series – Residence Time vs Pressure Drop (continued)



The Second thing to note is that the CTC-A-16 
& CTC-A-18 (blue box at right) adsorber cells 
have significantly higher pressure-drop given 
the 2” deep media beds, but the residence 
time is considerably higher at the equivalent 
face velocity versus the 1” deep bed cells. 

Difficult gaseous contaminants require the use 
of 16” and 18” deep cells, but face velocity 
must be kept very low to keep pressure-drops 
at a reasonable water column. A face velocity 
of 150fpm (0.762 m3/s), or 600CFM (283 l/s) 
on a 24x24 cell, results in a 1.00”wc (249Pa) 
pressure-drop on a 16” cell with 0.19 second 
residence time, or on a  18” deep cell with 0.22 
seconds residence time, based on standard 
8x16 mesh TEDA carbon. 

C1-Series – Residence Time vs Pressure Drop (continued)



C1-Series Housings, Applications
CTC C1-Series HEPA housings (see pic at left) 
are often put in series with particulate filter 
housings to address a combination of 
particulates and gases, often airborne fines 
and fumes.

Typical HEGA applications include:
• Cyclotron exhaust air filtration
• Nuclear Medicine and Radioisotopes
• Radio-Pharmaceutical Mfg.
• Military War-Gas Containment

CTC B2C1-41216-3x3, 3-stage HEPA/HEGA filter train for 
large Cyclotron Exhaust containment. Filter capacity of  
9000cfm @ 250fpm face velocity, with 2.5” (625Pa) Initial 
Pressure Drop.



For the first few years in business, CTC fabricated its carbon-filter (C1-Series) 
housings and its own line of HEGA filter elements. But, as carbon medias 
evolved, and standards and testing requirements became increasingly stricter, 
it no longer made economic sense to produce their own HEGA filter elements. 
Searching for a carbon filter supplier, it made perfect sense to partner with 
RSE, one of the most respected companies in the HEGA filter industry. 

For many years now, CTC has been partnered with RSE Inc., providing HEGA & 
HEPA containment solutions to meet the most stringent standards and 
specifications. The next section of this presentation focuses on some of the 
more commonly specified HEGA filter modules and medias for nuclear and 
other severe performance containment filtration applications.

CTC & RSE Partnership – CTC Housings + RSE HEGA-Filters



RSE Inc. HEGA Medias – Chemical Biological Unit (CBU) Adsorbers

CTC C1-Series HEGA gasket-
seal housings accept both 
16” and 18” deep gasketed 
RSE CBU adsorber cells. CBU 
media is selected based on 
the contaminant(s) to be 
addressed, as well as the 
concentration of those 
contaminants. Activated 
carbon is impregnated with 
various reactive agents, 
designed to address spefic 
contaminants, see table at 
right. 



RSE Inc. Media Options 
CBU Adsorber Cells
1. G816 = 8x16 Mesh Activated 

Carbon is the most common 
media specified, works on 
most applications

2. G816N = 8x16 Mesh TEDA 
Carbon (Nuclear Carbon)

3. ASZM = ASZM-TEDA Carbon, 
commonly called “War Gas 
Carbon” and primarily for 
military use.



RSE Inc. – 8 x 16 TEDA CarbonTEDA Carbon is 
activated 
specifically for 
the removal of 
radioactive 
gases. It is 
typically done in 
8x16 mesh size. 
Available in 12”, 
16” or 18” deep 
cells, depending 
on the 
concentrations 
being 
addressed.



RSE Inc. CBU Cells –
Calgon ASZM-TEDA Carbon:

ASZM-TEDA carbon is a specialty 
impregnated carbon designed for 
military applications. Currently, the only 
North American manufacturer is 
CalgonCarbon. RSE purchases the bulk 
ASZM-TEDA carbon and fills their CBU 
adsorber cells. Cells are then tested at 
the RSE facility for efficiency 
performance to relevant standards.  



The CBU-12 adsorber cell is 
available in three sizes: 
12x12, 12x24 and 24x24. All 
cells are 11.5” deep, plus 
closed-cell gasket on one 
face. The CBU-12 cell is 
designed to fit into the CTC 
B1-Series housing. The CBU-
12 cell has 1” deep media 
beds, and is typically used for 
gases (contaminants) 
requiring low-residence time 
for high-efficiency removal.

RSE Inc. – CBU-12 



The CBU-16 adsorber cell is 
available in three sizes: 12x12, 
12x24 and 24x24. All cells are 
16.0” deep, plus closed-cell 
gasket on one face. The CBU-16 
cell is designed to fit into the 
CTC C1-Series housing. The CBU-
16 cell has 6x 2” deep media 
beds, and is typically used for 
gases (contaminants) requiring 
moderate/high residence time 
for high-efficiency removal.

RSE Inc. – CBU-16 



The DMMP-18 adsorber cell is 
a specialized adsorber used 
for ASZM-TEDA carbon only. 
The 14-gauge type 304SS 
module is fully seam-welded, 
filled with  12x30 mesh 
Calgon ASZM-TEDA carbon 
and qualified to IEST-RP-
CC008-84 Standard. The 
DMMP-18 CBU fits in the CTC 
C1-Series gasket-seal HEGA 
housing.

RSE Inc. – DMMP-18 



• C1-Series housings are used for HEGA (gas-phase) filter elements, either 16” 
or 18” deep cells

• CTC-A-12, 24x24x11.5”  adsorber cells are suitable for light concentrations, or 
where low residence time is adequate for high gas-phase removal efficiency 

• Residence Time is the critical criteria for media and adsorber selection and 
sizing. Do not exceed 250fpm face velocity for any contaminant application.

• C1-Series housings have full Bag-in/Bag-out (BIBO) capability
• C1-Series housings mate with all of the other CTC housings and test sections, 

up to 3H x 3W aspect ratio. Contact IAS/CTC  for larger size housings.
• CTC offers standard 8x16 activated carbon for its CTC-A-12, A-16 & A-18 

adsorber cells, and partners with RSE for other specialty medias and testing.

CTC C1-Series Housings – Presentation Recap



• The media selected and cell depth required is dependant upon the concentration of 
the contaminant(s) to be address, as well as the residence time required to remove 
those particular contaminants

• Many applications require the combination of particulate and gas-phase filtration, 
and sometimes multiple gas-phase sections in series to address various and specific 
contaminants

• Many gas-phase medias have extremely high pressure-drop, requiring face 
velocities to be kept very low to obtain high residence time and removal efficiency

CTC C1-Series Housings – Presentation Recap (continued)

As always, this design guide is just that, a method for obtaining general 
information on filters, equipment and IAS/CTC capabilities. It is always 
recommended to pull together project requirements for air filtration and 
then reach out to IAS/CTC for assistance with equipment and filter 
selection, considerations and specifications.



• Just as HEPA or ULPA filters cannot provide 100% removal efficiencies, likewise, 
HEGA (or Gas-phase) medias can provide very high contaminant removal 
efficiencies, but they can never guarantee 100% contaminant removal.

• Obtaining high-efficiency from the HEPA-HEGA filter system is a careful balance of 
media selection and concentration, residence time and face velocity. This requires 
the expertise only achieved with significant experience in this critical area of 
filtration.

CTC C1-Series Housings – Presentation Recap (continued)

Unless the engineer has significant experience in this field of gas-phase 
filtration, it is wisest to leave filter and media selections, as well as filter 
equipment sizing and arrangement in the hands of the sales engineers at 
CTC and RSE. Reach out to IAS, the Canadian representative for CTC BIBO 
equipment and RSE HEGA medias.
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