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Halton – M.A.R.V.E.L. 
– Intelligent Demand Controlled Ventilation system

for professional kitchens
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M.A.R.V.E.L. :
Revolutionising kitchen
energy footprint. 

The M.A.R.V.E.L. system* is packed full of 
technological innovations representing the best 
expression of the Halton High Performance Kitchen 
(HPK) concept. This is the fi rst truly intelligent, 
responsive, and completely fl exible demand 
controlled ventilation (DCV) system specifi cally 
designed for canopies and ventilated ceilings.

M.A.R.V.E.L., in combination with Capture Jet® 
technology, offers the lowest levels of energy 
consumption currently possible and provides 
complete comfort for users.

The fi rst innovation:
M.A.R.V.E.L. is able to identify the current status of the 
cooking equipment (switched off, heating to cooking 
temperature, or cooking in progress).

The second innovation:
M.A.R.V.E.L. has the unique ability to adjust the 
exhaust fl ow rate to match these three statuses 
and, above all, canopy by canopy and in a totally 
independent manner. If only one of the cooking 
ranges in the kitchen is operating, the fl ow rate for that 
canopy or the ventilation ceiling zone concerned will 

be automatically adjusted to that required. The other 
canopies or zones will continue operation at a low fl ow 
rate.

The third innovation:
M.A.R.V.E.L. is capable of continuously regulating the 
fl ow rate achieved with the extraction fans but also, 
and most importantly, their pressure. By operating at 
a variable pressure and fl ow rate, this system enables 
you to fi ne tune the equipment to the exact area and 
overall requirements, with power consumption kept to 
the absolute minimum. The associated supply fans are 
also controlled so as to guarantee the air fl ow balance 
of the kitchen.

The fourth innovation:
M.A.R.V.E.L. is a totally fl exible system. It can be 
reprogrammed at any time in response to changes in 
kitchen layout.

* Model-based Automated Regulation of Ventilation Exhaust Level
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Chick-fi l-A is an American fast-food chain. One fi rst restaurant was equipped with the 
M.A.R.V.E.L.* system, used in combination with six KVI and KVL-model Capture Jet 
canopies.

Reducing energy consumption in the fast-food environment is both a major issue and a 
real challenge. This type of catering has two specifi c features that affect the possibilities 
for energy-effi ciency:
- A very wide time span for the use of the cooking equipment and therefore a high 
energy saving potential
- A higher, steadier rate of use of the cooking equipment than in other types of catering 
establishments, which at the same time limits these savings

The restaurant was equipped with energy consumption monitors, for one week, in order 
to evaluate the exact savings achieved.

The curve shown below represents the variation in the 
fl ow rates for all six canopies for fi ve days’ operation. 
The average reduction in the fl ow rate is 44%.

Combination of M.A.R.V.E.L. and Capture Jet 
technology:
64% reduction in the exhaust fl ow rate from 
that of traditional systems.

Capture Jet technology enables an initial exhaust 
fl ow rate reduction of 30 to 40% in comparison 
with traditional simple fl ux canopies.

Chick-fi l-A equipped its fi rst restaurants with Capture 
Jet canopies in 2001, after which exhaust fl ow rates 
were reduced initially by 35%, falling from 7700 to 
5000 m3/h.
It was only natural for Chick-fi l-A to pursue its energy-
effi ciency goals by installing the M.A.R.V.E.L. system 
in one of their restaurants.

The energy audit revealed opportunities for an 
additional average reduction of exhaust fl ow rates 
by 44% with the use of M.A.R.V.E.L.

The curve shown below represents the variation in 
exhaust fl ow rates for canopy 1 (type KVI) over a full 
day of operation. The reduction in fl ow rate achieved 
with M.A.R.V.E.L. is represented by the blue area. Flow rates, reduced by 35% thanks to Capture 

Jet technology, are therefore further reduced by 
44% with the M.A.R.V.E.L. demand-controlled 
ventilation system.

This combination therefore provides a total 
reduction in exhaust fl ow rates of 63.6% when 
compared with traditional systems.

For other types of applications, such as those used 
in gastronomic restaurants, centralised catering 
facilities, etc., the savings potential is even higher.

Canopy 1   Exhaust air fl ow [m3/h] during one day

Kitchen Total exhaust air fl ow [m3/h] over 5 days

* Model-based Automated Regulation of Ventilation Exhaust Level
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Combination of M.A.R.V.E.L. and Capture Jet 
technology:
Rapid, fi ne-tuned and adapted to the 
requirements of the equipment.

Kitchen ‘energy profi les’ can be differentiated by three 
fundamental factors:
- The daily operation period
- The rate of use of the equipment or simultaneity 
coeffi cient (all pieces of equipment are never all in 
cooking mode simultaneously)
- The regularity of operation (from regular activity 
for company restaurants or canteens to occasional 
operation for kitchens that prepare food for banquets).

M.A.R.V.E.L.* was designed to adapt in an automatic, 
permanent, and highly responsive manner without 
human intervention, and to suit all possible kitchen 
operation settings.

Thanks to the IRISTM technology (Infrared Radiation 
Index Sensor, patent pending), M.A.R.V.E.L. 

When the kitchen is not in operation, M.A.R.V.E.L. can be programmed to stop the ventilation or to continue it at a 
low fl ow rate that keeps proper hygiene maintained during the inactivity. In the latter case, the fans and dampers are 
automatically adjusted to the minimum programmed settings.

continuously measures the actual status of each item 
of kitchen equipment:
- Switched off
- Heating up to cooking temperature
- Hot, cooking in progress.

On the basis of the status, and thanks to the ABD 
motorised dampers integrated into the canopy or the 
sensors in ventilated ceilings, M.A.R.V.E.L. adjusts 
the exhaust and supply air fl ow rates automatically, 
canopy by canopy or zone by zone (even if all sensors 
are connected to a single fan).

1 - Preparation of the kitchen

* Model-based Automated Regulation of Ventilation Exhaust Level
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The cooking equipment is gradually heated according to the requirements of the menus to be prepared. The IRISTM 
sensors associated with temperature sensors detect the state of the equipment concerned (hot and in hold). The 
system then automatically adjusts the position of each individual damper and the fan speed, in order to achieve the 
exact fl ow rate required for each canopy in response to changing requirements.

When the kitchen is fully active, most of the equipment enters cooking mode while the other equipment generally 
remains on standby. The infrared sensors once again detect this change in activity, as it occurs. The exhaust (and fan) 
fl ow rate is then automatically adapted to the change in requirements, canopy by canopy in real time.

2 - Heating of the equipment

3 - Full-scale activity of the kitchen

Standby

Standby Cooking Cooking

StandbyOff
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M.A.R.V.E.L., a simultaneous management 
of exhaust and supply air fl ow rates:
Effi ciency, comfort and productivity.

The M.A.R.V.E.L.* system has been 
designed for simultaneous management 
of exhaust and supply air fl ow rates, in 
order to maintain air fl ow balance and 
prevent too low or excessive pressure in 
the cooking zones. 

The air supply is regulated by means of 
one or several air fl ow regulators or VAV 
boxes, controlled by M.A.R.V.E.L., in order 
to obtain a constant balance between 
exhaust and supply. 

Low-speed compensation is strongly 
recommended, whether on the front 
of the canopies, using ceiling air supply 

air fl ow rates, or installed in the occupied area. Air 
displacement is the technique used to: 

- Maintain the best possible level of comfort in 
response to signifi cant variations in supply air fl ow 
rates 

- Improve the quality of the air and limit increases 
in temperature, taking into consideration the natural 
stratifi cation of the air

- Improve the effectiveness of the canopies and the 
ventilated ceilings themselves through the lack of 
draughts dispersing the convective fl ows generated 
by the equipment 

The graph provides an estimate of productivity in 
relation to temperature. At 28 °C, there is a productivity 
loss of 10%, as shown in a study carried out for 
standard buildings. For professional kitchens, there are 
many comfort requirements (concerning acoustics, 
humidity, equipment-related radiation, lighting, etc.), 
which can hasten productivity loss signifi cantly. With 
M.A.R.V.E.L., many parameters can be optimised.

Estimate of productivity loss for inner space, in relation to 
room temperature (extract from REHVA 901 document).

* Model-based Automated Regulation of Ventilation Exhaust Level

Halton VAV boxes and air fl ow regulators (supply)
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• Adjustment of the exhaust and supply air fl ow rates 
in real time and according to the use of each item of 
cooking equipment installed in the kitchen.

• Individual and independent variation of air fl ow 
rates (canopy by canopy or zone by zone for the 
ventilated ceilings), whether the installations are 
equipped with just one or several fans. 

• A 65% reduction in fl ow rates thanks to the 
combination of M.A.R.V.E.L. and three Capture Jets.

• Reduction in the energy consumption related to 
heating and/or cooling of the fresh compensation air 
in kitchens.

• Permanent optimisation of the power consumption 
of the fan motors as a result of the variable air fl ow 
rate and pressure regulation.

• Time savings in installation and start-up, thanks to a 
self-calibration procedure that eliminates complex 
manual balancing of the air system.

• The exhaust fan starts up automatically when the cooking equipment is turned on and stops as soon as it is 
switched off. The system supports minimum permanent ventilation settings. It has a manual and programmed on/
off function.

• The temperature and relative humidity in the kitchen can be controlled to ensure optimal comfort and hygiene.

• The system provides extensive data reporting and connectivity capabilities (LON, Ethernet, SMS, PDA, etc.).

• Fire safety functions enable extraction to be switched to maximum fl ow and compensation to be switched off. The 
dampers are equipped with automatic return to fully open or closed position according to statutory requirements.

• The air fl ow control units of the M.A.R.V.E.L. system are part of the common monitoring platform for solutions 
employing the Halton High Performance Kitchen concept. M.A.R.V.E.L. is 100% compatible with Capture Ray UV 
technology monitoring systems and Pollustop ecology units.

• The system is pre-set in the factory. Therefore, commissioning, performed by a professional Halton technician, 
involves only adjustment according to the actual site confi gurations and the fi nal conditions of use of the equipment.

M.A.R.V.E.L.:
Advantages and features.
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Halton Foodservice Contact Information
Visit www.halton.com to fi nd your nearest Halton agency.

France

Halton SAS

Technoparc Futura

BP 102

62402 Béthune Cedex

Tel. +33 (0)1 80 51 64 00

Fax +33 (0)3 21 64 55 10

foodservice@halton.fr

www.halton.fr

Germany

Halton Foodservice GmbH

Tiroler Str. 60

83242 Reit im Winkl

Tel. +49 8640 8080

Fax +49 8640 80888

info.de@halton.com

www.halton.de

USA

Halton Co.

101 Industrial Drive

Scottsville, KY 42164

Tel. +1 270 2375600

Fax + 1 270 2375700

info@haltoncompany.com

www.haltoncompany.com

Malaysia

Halton Manufacturing Sdn Bhd

22 Jalan Sultan Hishamuddin 1

Selat Klang Utara

42000 Port Klang, Selangor

Tel. +603 3258 3600

Fax +603 3258 3699

sales@halton.com.my

www.halton.com

United Kingdom

Halton Foodservice Ltd

11 Laker Road

Airport Industrial Estate

Rochester, Kent ME1 3QX

Tel. +44 1634 666 111

Fax +44 1634 666 333

foodservice@halton.co.uk

www.halton.co.uk

Japan

Halton Co. Ltd.

Hatagaya ART-II 2F 

1-20-11 Hatagaya

Shibuya-ku

Tokyo 151-0072

Tel.+ 81 3 6804 7297

Fax + 81 3 6804 7298

salestech.jp@halton.com

www.halton.jp

Canada

Halton Indoor Climate

Systems, Ltd.

1021 Brevik Place

Mississauga, Ontario

L4W 3R7

Tel. + 905 624 0301

Fax + 905 624 5547

info@haltoncanada.com

www.haltoncanada.com

Middle-East

Halton Middle-East

P.O. Box 18116

Dubai

United Arab Emirates

Tel. + 971 (0)4 883 7215

Fax + 971 (0)4 883 7216

sales@halton.ae

www.halton.com


