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The KES Enviro unit is available in sizes ranging from  1,000 to 

40,000 CFM  (475 to 19,000 l/s), horizontal or vertical 

arrangement, (vertical units are available up to 8,000 CFM (3,800 

l/s) indoor or outdoor design, and for use with dry hoods or water 

wash ventilators.  A few typical applications are shown in Figure 

No. 1. 

 

 

 

 

 

 

 

 

 

 

The Cadexair INC. Enviro System (KES) and Recirculation System 

(KRS) have been designed and constructed specifically for a 

commercial kitchen exhaust.  The units are simple to operate and 

easy to maintain.  The individual components have been selected 

to provide trouble free, reliable operation. 

 

The KES and KRS units are built-in accordance to the Canadian 

Building Code, the Canadian National Fire Code, National Fire 

Protection Association (NFPA-96) and are listed by the Underwriters 

Laboratories of Canada and Underwriters Laboratories Inc. 

 

KES ENVIRO UNIT 

The KES unit provides manageable alternatives to the most difficult 

commercial kitchen exhaust installation problems. 

 

Here are a few:  

¶ When installing an ñall-welded NFPA-96ò exhaust duct from 

the kitchen to the roof is not feasible; 

¶ When the installation of extremely long runs of ñall-welded 

NFPA-96ò exhaust duct sends construction cost 

skyrocketing; 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

¶ When discharging the grease laden kitchen exhaust 

presents an unusual fire hazard or maintenance problem; 

¶ When the kitchen exhaust discharge odor is offensive. 

 

The KES unit is installed to clean the exhaust air of grease and odor.  

The ULC listing allows the use of non-welded exhaust ductwork 

downstream of the KES unit exhaust discharge.  In addition, the 

exhaust may be discharged at low levels.   

 

In other words the exhaust ductwork may be constructed of standard 

HVAC ducting and discharged through side exterior walls below the 

roof level.  These exceptions to the standard NFPA-96 code are 

possible with a combination high efficiency filtration system and a 

unique electrical and mechanical safety circuit.   
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The ULC listing allows recirculation only with electric cooking and 

only up to 80% of the total exhaust hair. 

 

 

 

 

 

 

 

 

 

 

 

PRINCIPLE OF OPERATION 

The grease-laden air rises from the cooking equipment into the NFPA-

96 commercial kitchen exhaust hood.  The exhaust hood will remove 

some of the airborne grease, lint and dirt particulate.  Typically most 

micron and submicron particle escape into the ductwork.  The exhaust 

air is then ducted directly to the inlet of the KES Enviro Filter Unit.  This 

exhaust duct from the commercial kitchen exhaust hood to the inlet of 

the KES Enviro must be installed in strict accordance with the NFPA-

96 code. 

 

Within the KES Enviro Filter Unit (KES-ISH) the exhaust air travels 

through three stages of particulate filters.   

¶ Two (2) or four(4) inch (51 mm or 102mm) pleated - 30% 

ASHRAE 52-76 filters  

¶ Twenty-one (21) in. (525 mm) bag - 90% ASHRAE 52-76 

filters  

¶ Twelve (12) in. (305 mm) box - 95% DOP filters, (99% 

ASHRAE 52-76)   

 

Within the KES Enviro Filter Unit (KES-ISH) the exhaust air is cleaned 

of airborne grease, lint and dirt particulate.  Once through the KES 

Enviro Filter Unit (KES-ISH) the exhaust air enters KES Enviro Fan 

Unit (KESF).     

 

The KES Enviro Fan Unit (KESF) is a separate package containing the 

exhaust fan, motor, belts, drives, motor starter, disconnect and the 

optional odor removal section.  There are two options available for 

odor reduction:   

 

1. PELLETS 

a. The section consists of metal cells filled with 

activated alumna pellets impregnated with 

potassium permanganate.  The odor is controlled 

through a combination of sorption and a chemical 

modification of the gaseous contaminates.  The 

odor media is non-toxic and non-flammable.  

2. SPRAY 

a. The section consists of an atomizing air nozzle, air 

compressor, timing control circuit, associated 

piping, and a container of CADEXAIR deodorizer.  

The CADEXAIR solution is sprayed at an 

adjustable interval for an adjustable time into the 

exhaust ductwork to reduce the commercial 

kitchen odors.  

 

After leaving the KES Enviro Fan Unit the air is discharged to 

atmosphere or re-circulated to the commercial kitchen.  Recirculation is 

achieved with a KRS Recirculation Unit.  See the KRS engineering 

Manual.  The Pellet odor reduction section is located in the KES-ISH 

Enviro Filter Unit. 
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KES ENVIRO FILTER UNIT (KES-ISH)  

The KES Enviro Filter unit contains the pressure switches (CC20) and 

three stages of filters.   

 

The unit is constructed of 16 gauge steel inner shell, continuously 

welded and liquid tight in accordance with the NFPA-96.  The outside 

of the unit is wrapped in 1.5ò insulation and 18 gauge steel protective 

covering primed and painted.  The unit is supported by channels 

running along the length of each side.  Lifting and support points are at 

the four corners of the KES-ISH unit at the ends of these channels.  No 

external isolation of the unit is required. 

 

The two access doors are double wall construction with 1.5ò insulation 

and cam lock door fasteners per the ULC fire rated listing.  A fusible 

link fire damper is located at the outlet of the KES-ISH filter unit.  The 

link temperature is 165F and is accessible through the Prefilter/Bag 

filter access door.  Pressure tubing from the pressure switches is run 

inside along the top of the unit to pressure probes located in front and 

behind each filter section.  The firestat is located at the exhaust inlet 

end and mounted on the same side as the CC20 panel. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

KESF ENVIRO FAN UNIT  

The KESF Enviro Fan unit contains the exhaust fan, exhaust fan 

motor, drives, and belts, disconnect, motor starter/VDF, isolators and 

optional odor reduction sections, spray or pellets.  The unit casing is 

16-gauge steel, primed and painted suitably reinforced to ensure 

rigidity. 

 

An optional sound attenuation package is available for the interior of 

the fan unit.  This package is highly recommended on all indoor units.  

The KESF unit is supported by channels running along the length of 

each side.  Lifting and support points are at the four corners of the 

KESF unit at the ends of these channels.  An access door is provided 

to access the exhaust fan motor and drive section. 

 

Every KESF unit is equipped with a backward inclined, AMCA rated, 

Class II, exhaust fan with heavy-duty bearings, and two groove 

sheaves.  The following options are also available:   

 

¶ The KESF fan unit is always internally isolated.  The KESF 

fan unit has spring mounted isolators inside the KESF fan 

unit and does not require any external flexible connection 

outside the unit. 

¶ The KESF fan unit has a Class II: The Class of the fan is 

dependent on the total static pressure and CFM of the 

system.  The Class II blower will handle up to 7.5ò W.C. total 

static pressure.    

¶ Single Width, Single Inlet (SWSI) or Double Width, Double 

Inlet (DWDI): The standard unit comes with a DWDI fan 

package.  The DWDI is preferred when the exhaust 

discharge is straight through the KESF Fan unit.  The DWDI 

can also discharge up or down from the KESF fan unit but 

not out the sides. 

¶ The SWSI fan is preferred if the exhaust discharge from the 

KESF Enviro fan unit is required to be at right angles (Out 

the Side) to the exhaust discharge.   

¶ Odor Spray or Odor Pellets or NONE: Odor reduction is 

required if the exhaust discharge is to be located in an area 

where the smell could be a nuisance.  The choice of Pellets 

or Spray is a personal preference.  The Pellets are generally 

changed once a year while the Spray bottle is changed 

every one to two months. 
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The Pellets are contained in 24ò x 24ò x 2ò and 12ò x 24ò x 2ò 

perforated cells located in a separate odor reduction section normally 

located between the KES-ISH filter box and the KESF fan box.  There 

are no moving parts and the odor reduction is continuous.  All of the 

exhaust air is drawn over the pellets whenever the fan is operating.  

The cells are removed through a side access door on the odor section.  

The cells split in two to remove the used pellets and add new pellets.   

 

The Spray system contains a spray compressor, nozzle, associated 

piping, and odor spray container.  The timer control requires 120V/1/60 

power from the KESF fan motor starter.  The spray unit is located in 

the KESF fan unit or in a separate remote unit.  When the spray unit is 

located in the KESF fan unit the wiring is completed by Cadexair.  If a 

remote odor spray unit is used, a 120V/1/60 power supply is required.  

While the exhaust fan is operates the spray is cycled every 0 to 10 

minutes for a preset spray time.  Both the cycle time and the length of 

spray are adjustable.  The time setting relates to the type of cooking 

and appliances under the hood.  See Figure 7. 
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Other options included indoor or outdoor units.  Both the KES-ISH filter 

box and the KESF fan unit section can be located outdoors as a single 

unit or just the KESF fan unit can be located outdoors on a 

prefabricated roof curb. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Indoor, vertical units are also available for exhaust volumes up to and 

including 10,000 CFM.  The unit is generally located beside the hood 

or in a mechanical room on the floor. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

There are many arrangements possible using CADEXAIR KES Enviro 

Units.  Figure 10 outlines some of the most common installation 

arrangements.  Consideration must be made when a fire rated 

enclosure is required for the NFPA-96 exhaust ductwork.  The KES-

ISH filter box is ULC listed but it is still considered an extension of the 

NFPA-96 exhaust ductwork.  Generally, when the KES-ISH filter box is 

located in the same fire rated compartment as the exhaust hood and 

exhaust ductwork, no fire rated enclosure is required.  But, the local 

authorities having jurisdiction must be consulted for every application 

as requirements change from municipality to municipality. 
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KES-ISH ENVIRO BOX CONTROLS 

 

CC20 Control Panel 

Enviro Unit control panel is the CC20 panel located on the KES Enviro 

Filter Box (KES-ISH).  The CC20 is located on the same side of the 

KES-ISH as the filter access and toward the exhaust inlet end.  The 

KES CC20 electrical control panel monitors the pressure differential of 

each filter stage. 

 

¶ Operation of the KES-ISH with dirty or clogged pre-filters, 

bag filters, or box filters 

¶ Operation of the KES-ISH with the bag for box filter removed 

¶ Low air volume through the KES-ISH 

¶ A fire in the KES-ISH inlet 

¶ Constant air flow volume 

 

CC50 Remote Annunciation Panel 

The remote annunciation panel CC50 is located in the kitchen near the 

water wash control for annunciation of the following conditions: 

 

¶ NORMAL: Exhaust airflow is normal and the unit is 

functioning properly.  

¶ FIRE: There is a temperature in excess of 225 F in the KES-

ISH inlet.  The unit will shut off completely. 

¶ PRE FILTER CLOGGED: Operation will stop.  The 2ò deep 

pre-filter located in the KES-ISH filter unit is plugged and 

must be replaced.  

¶ BAG FILTERS CLOGGED: Operation will stop.  The 22ò 

deep bag filter located in the KES-ISH filter unit is plugged 

and must be replaced.  Rotate the warning switch and the 

unit will resume operation. Change filter immediately after 

cooking is completed for the day. 

¶ BOX FILTERS CLOGGED: Operation will stop.  The 12ò 

deep box located in the KES-ISH filter unit is plugged and 

must be replaced. Rotate the warning switch and the unit will 

resume operation.  Change filter immediately after cooking is 

completed for the day.  

¶ FILTERS REMOVED: Operation will stop.  The bag or box 

filter has been removed from the KES-ISH filter unit. 

Operation will stop until the filters are replaced.  

¶ WARNING: The override switch has been switched on.  The 

PRE, BAG, or BOX filter must be replaced immediately after 

cooking has ceased for the day. 

¶ OVERIDE SWITCH: Rotating this switch provides 

approximately 4 hours to change the dirty filter that has 

annunciated.  Failure to change the dirty filter will cause the 

complete unit to shutdown. 

¶ UNIT ON/OFF SWITCH: Rotating the switch turns the KES 

Enviro system on and off. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

The KES Enviro on/off operation is controlled from the water wash 

hood panel.  (See the CADEXAIR Ventilator Engineering Manual for 

detailed information about water wash control panels available)  

 

Seven (7) wires from the CC50 remote panel to the CC20 panel 

located in the kitchen are required. 
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The CADEXAIR ñMIN AIRò kitchen hood method is a practical and cost 

effective approach to reducing the total exhaust required.  Refer to the 

ñCADEXAIR Ventilator Engineering Manualò for detailed ñMIN AIRò 

calculations.  To complete these calculations the designer requires 

only the proposed kitchen appliance line up. 

 

The total exhaust volume must equal the sum total of the entire kitchen 

exhaust hoods connected to the KES unit. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

The external static pressure is made up of many components. Here 

are a few to consider: 

 

a) CADEXAIR Kitchen exhaust hood - typically between 0.5 to 

1.5ò W.C. (0.13 to 0.33 kpa) Calculated by Cadexair. 

b) Exhaust inlet ductwork from the hood to the KES-ISH filter 

box. 

c) Internal Static Pressure of KES-ISH filter box - typically 

between 2.0 to 3.5ò W.C. (0.50 to 0.88 kpa).  Calculated by 

Cadexair. 

d) Exhaust ductwork from the KES-ISH filter unit to the KESF 

fan unit.  The minimum allowable velocity is 1500 fpm (7.6 

m/s). 

e) Exhaust discharge ductwork from the KESF fan unit to 

atmosphere. 

f) Exhaust discharge cowl (Typically 0.25ò W.C.) (0.06 kpa). 
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Once the exhaust volume and external static pressure have been 

calculated refer to the KES FAN CHART.  The charts above include 

the KES-ISH and KESF internal static pressure.  Move down the CFM 

column to the KES model that corresponds to the exhaust air capacity.  

Continue across to the External Static Pressure column.  Read the fan 

RPM and brake horsepower.   
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SAMPLE SELECTION 

 

KES unit specification 

 

Project Name:   Sample 

Item Number:   EF-1 

Model Number:   KES-30-30-I-H 

Arrangement:   indoor / horizontal 

Unit Weight:   1100 lbs 

Exhaust Volume:   3000 CFM 

External Static Pressure:  1.75ò W.C. 

Brake Horsepower:   4.66 hp 

Fan Speed:   2766 rpm 

Exhaust Fan Motor:             5.00 hp 

Hi Voltage - FLA:              208V/3/60 ï 15.6 amps 

Low Voltage:   120V/1/60 ï 10 amps 

Remote Panel:   model CC35-Bio-CC50 

 

Sample Specification 

 

Kitchen Enviro Filter Unit Specification  

The commercial kitchen Enviro filter box shall be a CADEXAIR Inc. 

model no. KES___-___-I-H-S, indoor/outdoor design, 

horizontal/vertical arrangement, assembled, wired and tested prior to 

shipment with exhaust capacity of ______ CFM at _____" W.C. 

internal static pressure. The KES filter box shall be listed by 

Underwriters Laboratories of Canada and installed in accordance to 

the NFPA-96, the national building code, and local authorities having 

jurisdiction.  

 

Unit Casing 

The filter box section casing shall be double wall, sandwich insulation 

construction.  The inner wall shall be a minimum 16-gauge liquid tight 

and the outer wall shall be a minimum 18-gauge construction.  The 

sandwiched insulation shall be 1.5" fiberglass.  The unit casing shall be 

suitably reinforced to ensure rigidity.  The filter section shall have a fire 

damper at the exhaust exit.  Double walled, insulated, hinged access 

doors with cam lock fasteners shall be provided for entry to the filter 

sections. 

 

Filter Section 

The KES unit shall include three stages of particulate filtration. The first 

stage shall be a 2" pleated ULC Class 2 filter, rated at 30% ASHRAE 

52-76. The second stage shall be a 22" bag filter, ULC Class 2, rated 

at 90% ASHRAE 52-76. The third stage shall be a 12" box filter, ULC 

Class 2, rated at 95% DOP or 99% ASHRAE 52-76.  

 

Odor Spray Option 

The CADEXAIR odor spray system shall include a reverse spray 

nozzle located upstream of the fan, air compressor unit, one gallons of 

Spring Fresh spray solution and associated piping.  The odor spray 

package can be located on the KESF fan section or remote in the 

discharge duct from the KESF fan section. The remote control panel 

shall include a cycle timer and spray timer.  

 

 

 

 

 

 

 

 

 

 

 

Odor Pellet Option 

The unit shall include an odor removal section. The odor media shall 

consist of 2" perforated cells filled with activated alumina pellets 

impregnated with potassium permanganate.  The odor system shall 

provide odor removal continuously during exhaust fan operation.  The 

odor is controlled through a combination of sorption and the chemical 

modification of the gaseous contaminants. The odor media shall be 

non-flammable and non-toxic.   A fire damper shall be located in the 

filter section outlet. 

 

Controls 

The unit shall have a CC20 control panel with circuit fuses and control 

relays.  The unit shall include a Firestat and pressure switch circuit for 

filter clogged and filter removed annunciation. 

 

Remote Station Options 

 

Dry Hoods 

The remote control station shall be a model CC50 complete with 

indication pilot lights for NORMAL operation, FIRE, FILTER 

CLOGGED, FILTER REMOVED, and a unit ON/OFF SERVICE 

OVERIDE switch.   

 

Mechanical Services 

All exhaust ductwork from the kitchen hood to the KES inlet shall be 

supplied and installed in accordance to the NFPA-96.  The KES 

exhaust discharge ductwork shall conform to local building code 

requirements. 

 

Kitchen Enviro Fan Unit Specification 

The commercial kitchen Enviro fan unit shall be a CADEXAIR Inc. 

model no. KESF___, indoor/outdoor design, horizontal/vertical 

arrangement, assembled, wired and tested prior to shipment with 

exhaust capacity of ______ CFM at _____" W.C. total static pressure. 

The KES fan unit shall be listed by Underwriters Laboratories of 

Canada and installed in accordance to the NFPA-96, the national 

building codes, and local authorities having jurisdiction.  

 

Unit Casing 

The exhaust fan motor and drive section shall be single wall 

construction with minimum 16 gauge wall and 1" sound attenuation 

insulation.  The exhaust fan section shall be internally/externally spring 

isolated. 

 

Exhaust Fan 

The KES unit shall be supplied with AMCA rated double width, double 

inlet, (single width, single outlet SWSI) airfoil centrifugal fan statically 

and dynamically balanced.  The fan shall be mounted on a heavy duty 

turned, ground and polished steel shaft, internally isolated, (externally 

isolated with hanging isolators shipped loose for field installation).  The 

bearings shall be heavy-duty, pre-lubricated type.  V-belt drives shall 

be two grooves, adjustable up to motor HP, sized with a capacity 25% 

greater than the motor horsepower.  The exhaust fan shall be a ____ 

Hp, ____V/3/60, TEFC motor. 
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Controls 

The unit shall have a fused disconnect switch, motor starter and 

overload in EEMAC1 enclosure. 

 

Mechanical Services 

All exhaust ductwork from the filter box to the KESF fan inlet shall be 

supplied and installed in accordance to standard HVAC construction. 
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KES-ISH INDOOR FILTER BOX 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 


