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1.0 INTRODUCTION 
 
 
On February 13th, 1998, the C.L.S.C and the Centre d’hébergement de 

Manicouagan commissioned us to carry out an expert appraisal regarding the 

ventilation above crab cooking boilers in the seafood processing plants in Chute-

aux-Outardes and in Baie-Trinité. 

 

According to current knowledge, crab cooking steam found in the air creates 

asthma problems for workers.  The present study, therefore, aims to propose 

solutions and to come up with typical installations that will perhaps be able to be 

used as a basis for setting up complete ventilation systems. 

 
 
 

2.0 DESCRIPTION OF THE PROBLEM 
 
 
The problem is due specifically to the methods of cooking crab, which consist 

briefly of the following steps: 

 

 The crab is placed in baskets and cooked in small boilers raised to high 

temperatures.  These boilers consist of stainless steel basins filled with 

water and closed with a cover. 

 At the end of the cooking process, the boiler operator removes the cover. 

This operation lets an enormous amount of steam out into the building. 

 With the aid of a hoist, the operator has to retrieve the basket and transfer 

it into a basin of cold water in order to proceed to the first rinsing and 

cooling of the crab.  During the entire process of transferring the basket, a 

significant amount of steam is let out into the building. 
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The steam contains proteins that spread out into the workplace.  Sooner or later, 

employees working in such an environment are at risk of developing occupational 

asthma. 

 
 

3.0 GOAL OF THE STUDY 
 

It is possible to significantly decrease the amount of steam inside the premises 

and improve ambient air quality, thus reducing the workers’ exposure. 

 

The goal of the present study is to propose various exhaust systems that will 

make it possible to remove the steam.  

 

In order to carry out this study, we planned the following steps: 

 

 Analysis of operating principles, by making a visit to the plants in Chute- 

aux-Outardes and Baie-Trinité 

 Research into ventilation documents and standards 

 Analysis of proposed solutions 

 Drafting of a study report 

 An estimated budget of the costs of carrying out the chosen solutions 

 

 
4.0 VENTILATION 

 
 
4.1 VENTILATION PRINCIPLES 
 
The recommended exhaust system will have to capture the air in the space 

occupied by each boiler, thus avoiding the spread of steam to the operator.  

When the source of the contamination is localized, the exhaust grille must be  
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nearby in order to be totally efficient.  An efficient exhaust grille can take in air up 

to about one metre away. 

 

When a boiler is opened at the end of the cooking process, a significant amount 

of steam escapes and disperses into the premises.  If the steam is not captured 

at the source, it will have time to spread throughout the entire room before a wall- 

or ceiling-mounted exhaust system can take it in.  As well, while the crab is being 

carried over to the basin, a significant amount of water evaporates and thus 

increases the amount of protein in the air.  As much as possible then, it is 

important to avoid the accumulation of steam by capturing it at the source, as 

near as possible to where it is being produced. 

 
As well, for an exhaust system to be efficient, it must be counter-balanced with 

fresh air.  If we consider, for example, a closed room from which we are 

continuously removing air, the exhaust system will gradually become less and 

less efficient as the negative pressure in the room increases.  If we want to 

preserve the efficiency of the exhaust system then, there has to be as much air 

going into the building as there is leaving it.  Given that plants are usually in 

operation from the month of April until the month of September, the outside 

temperature will be warm enough that this air can brought into the plant without 

being heated.  After discussing this issue with plant owners, we understand that it 

would be possible to work with the doors to the building continuously open to 

allow the exhaust air to be replaced. If this is not possible, openings (shutters) 

should be planned to let in the required replacement air for the exhaust system. 
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5.0      PROPOSED SOLUTIONS 

 

5.1 BOILER VENTILATION 
 

In order to improve the ventilation of this equipment, we suggest installing a 

ventilation hood.  It would not be sufficient to install a hood above the equipment 

because the steam has to be taken up before it is breathed in by the workers.  

Therefore, we suggest installing a wall-mounted hood such as the one shown in 

Sketch M1 of Appendix B.  This hood has the advantage of only using a very 

small amount of space behind the boilers.  However, the existing covers will have 

to be modified.  At present, the cover must be removed from front to back, which 

would obstruct the hood’s ventilating process.  

 

Consequently, we propose halving the covers so that they can be opened 

laterally.  Moreover, to prevent the accumulation of steam in the boiler during the 

cooking process, we suggest making an opening in two sections of the cover 

near the hood.  In this way the steam will be drawn away by the hood throughout 

the cooking process, thus limiting the surplus steam that could escape the hood 

when the boiler is opened (see Sketch M1). 

 

For the design of these hoods, we used the standards described in the document 

‘Industrial Ventilation’.  You will find a number of relevant excerpts in Appendix A.   

 

These standards explain how to determine the flow of exhaust air that is to be 

recommended for each type of boiler.  The dimensions of the boilers and the 

position of the hood in relation to the boiler are important elements of the hood 

design.  Taking into account the fact that the product to be removed is water   
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vapour, and with the goal of retrieving as much of it as possible, the standards 

stipulate that the velocity of the steam uptake must be 75 feet/minute at the 

furthest point of the hood. 

 
Now, in order to determine the exhaust flow required for the uptake velocity of 75 

feet/minute, the horizontal surface area of the boiler (square feet) must be found. 

Next, the width/length ratio must be found, and finally, with the help of Table 

5.5.4 in Appendix A, it is necessary to ascertain the required flow in cubic feet 

per minute (CFM) per square foot of the boiler.  For example, taking a boiler with 

a width of 36 inches and a length of 48 inches, we get a surface area of 12 

square feet and a ratio (36/48) of 0.75.  Thus, in Table 5.5.4, a value of 130 cubic 

feet per minute per square foot is found. 

 
In Table 1 you will find a few typical cases representing the dimensions 

encountered in plants on the Côte-Nord. 

 

Table 2 explains how to proceed to the manufacturing of each type of hood 

according to the required flow.  To help to understand this procedure, it is 

important first of all to consider that to capture steam efficiently, a speed of 2000 

feet/minute is required at the entry point of the hood.  Thus, the flow in cubic feet 

per minute divided by the velocity gives us the surface area in square feet 

required by the opening in the hood.  Knowing the required hood width, we are 

able to determine the height of the opening.  The only thing that remains is to 

determine the number of openings judged to be suitable for the particular case.  

However, there is no doubt that if more than one opening is planned (for 

example, three vertical openings one over the other), it is three times more likely 

that all of the steam will be captured.  Finally, Table 2 also shows the size of the 

exhaust conduit that is recommended to circulate the steam in the hood over to 

the fan.. 
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After determining the size of the exhaust hoods, it is important to assess the 

position of the equipment in order to design the most symmetrical exhaust 

system possible.  Among other things, this will allow for equal flow to each of the 

hoods. 

 
 

5.2 EXHAUST AT THE SOURCE DURING TRANSFER OF CRAB BASKETS 

 

It has also been noted that while baskets of crab are being transferred from the 

boiler over to the cooling basin, there is a significant loss of steam that it would 

be wise to remove.  As previously described, it would be more efficient to design 

an exhaust system at the source.  Since this part of the equipment is mobile, it is 

more difficult to plan this type of exhaust system. 

 
In this case, we suggest installing a mobile hood connected to a flexible conduit, 

which could be attached directly to the hoist transferring the crab cages.  This 

system would allow us to take up a great deal of the steam and remove it directly 

to the outside of the building.  However, we understand that the dimensions of 

the hood will have to be limited, since they must not hinder the operation of the 

hoist. 

 

Normally, a hood is constructed in such a way that it covers the entire surface of 

the equipment that is to be ventilated.  In conventional practice, the hood size 

must be larger than that of the equipment to be ventilated by about 6 inches 

around the entire perimeter of the equipment.  In the case that concerns us, we 

estimate that the dimensions must be limited to a mobile hood of about 36 inches 

by 24 inches.  This will permit the removal of almost all of the steam that escapes 

from the baskets.   
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The method used to design these hoods is as follows: the flow corresponds to 

1.4 * the perimeter of the basket * the distance between the hood and the crab 

baskets * the uptake velocity.  According to the literature, when removing steam 

of this type, the uptake velocity is calculated to be 50 feet/minute.  The following 

table summarizes the results of typical calculations. 
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The results obtained in Table 3 show that at heights greater than 24 inches 

between the top of the crab basket and the beginning of the hood, the necessary 

flow is so large that it will be difficult to design a system under these conditions. 

 

As the hood is mobile and it must consequently be attached to a flexible hose, 

we will have to limit the flow to an exhaust conduit of 12 inches in diameter, since 

this value corresponds to the maximum acceptable size for a flexible pipe used in 

food service.   

 

Finally, for a group of hoods linked in a network, these figures allow for the 

evaluation of the overall system to be installed, particularly for the capacities of 

the fans and the exhaust equipment. 

 

Given that this equipment is used mainly to ventilate food products, you will 

understand that the standards require that all of the equipment, air ducts, etc. be 

made of stainless steel. 

 

 

6.0 COST ESTIMATES 

 

In our role as consultants, we are putting forward our opinion on the probable 

construction costs at the pre-project level for several examples of common 

conditions. In Appendix C you will find a detailed ventilation (sic) of the costs.   

This is submitted with all due reserve, and must only be used to give to give a 

rough estimate of the construction costs.  This opinion does not in any way  

constitute a guarantee that the actual costs of construction will not exceed the 

sum of our estimates.   
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The costs are expressed in 1998 Canadian dollars.  Any undertaking at a later date must 

entail a revision of the probable costs to take into account the inflation of the cost 

of materials, of labour and of changes in market trends. 

 

Common examples: 

 

Estimate #1: One boiler hood, 1,950 cubic feet/minute, conduits, fan, and  

accessories, see Sketch M3. 

 

Estimate #2: A group of two boiler hoods, 1,950 cubic feet/minute, each  

connected by a network of piping and accessories to a common  

fan, see Sketch M4. 

 

Estimate #3: A group of three boiler hoods, 1,950 cubic feet/minute, each  

connected to a network of piping and accessories to a common  

fan, see Sketch M5. 

 

Estimate #4: A group of four boiler hoods, 1,950 cubic feet/minute, each  

connected by a network of piping and accessories to a common 

fan, see Sketch M6. 

 

Estimate #5: One mobile crab basket hood, 1,400 cubic feet/minute, piping,  

accessories, and fan, see Sketch M7. 

 
 

7.0 CONCLUSION 
 
The pre-project study of boiler ventilation presented here has made possible the 

description of a typical installation and several design parameters  
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that could be used in various similar plants.  Depending on the placement of the 

equipment, the number, the choice of fans and the length of piping may certainly 

differ. The estimate and choice of exhaust equipment will thus have to be 

adapted to the actual plant encountered. 

 
 

In a second phase, we will be happy to help you with preparing plans and 

estimates in order to carry out the work described in this study. 

 

 

 

    Respectfully submitted, 

 

 

                                            Groupe-conseil TDA 
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PROBABLE COST ESTIMATES AT THE PRE-PROJECT LEVEL 

DESCRIPTION 
 

ESTIMATE #1  - One boiler hood 

 1,950 cubic feet/minute fan at 2” S.P.   (1)     $1,900 

 Piping, accessories, supplies, manufacturing and installation (2)  $3,600 

  Total without taxes       $5,500 

 
ESTIMATE #2 – Two boiler hoods, 1,950 cubic feet/minute  

 3,900 cubic feet/minute fan at 2” S.P.   (1)     $2,500 

 Piping, accessories, supplies, manufacturing and installation (2)  $5,500 

  Total without taxes       $8,000 

 
ESTIMATE #3 – Three boiler hoods, 1,950 cubic feet/minute  

 5,850 cubic feet/minute fan at 2” S.P. (1)     $3,000 

 Piping, accessories, supplies, manufacturing and installation (2)  $6,500 

Total without taxes       $9,500 

 

ESTIMATE # 4 – Four boiler hoods, 1,950 cubic feet/minute  

 7,800 cubic feet/minute fan at 2” S.P. (1)     $3,700 

 Piping, accessories, supplies, manufacturing and installation (2)  $7,800 

Total without taxes                   $11,500 

 

ESTIMATE #5 – One mobile crab basket hood, 2000 cubic feet/minute  

 2,000 cubic feet/minute fan at 1” S.P. (1)     $1,800 

 Flexible conduit accepted for food service  (1)   $27 per foot      $325 

 Piping, accessories, supplies, manufacturing and installation (2)             $4,375 

Total without taxes                  $6,500 

 
(1) Supplies only. 
(2) Purchase of stainless sheet steel at about $3.25 per pound 

 

Baie-Comeau, March 10, 1998 



 
 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

APPENDIX D 
CASE STUDY: 

CHUTE-AUX-OUTARDES PLANT 
 
 
 
 
 
 
 
 
 
 
 
 
 



 
D.1 PROJECT DESCRIPTION 

 

In order to facilitate the installation of 2 fixed hoods, it is necessary to relocate 

the boilers from one side to the other, positioned against the same wall as shown 

in Sketch C-1. 

 

An assembly of 2 fixed hoods attached to a common fan (3,300 cubic 

feet/minute), as well as a mobile hood (1,500 cubic feet/minute) attached 

independently to its own fan, will have to be installed (see Sketch C-2).  In order 

to minimize the discharge of cooking odours circulated by the fans, the pipes will 

be attached to the existing chimney already installed by the owner.  Planning 2 

independent fans, one for cooking (fixed hood) and one for transfer (mobile 

hood), makes it possible to limit the operating time of each fan. 

 

 

D.2 PROBABLE COST ESTIMATES 

 

 Fixed hoods, one group of two      $8,000 

 Single mobile hood        $6,500 

 Miscellaneous 10%        $1,500 

  Total without taxes                $16,000 

 

 

D.3 EXCLUDED WORK 
 

 Reorganization of the workplace, such as relocating the boilers to 

make the uptake process efficient 

 

 Modification of the boiler covers 

 



 

 Modification of the hoist to enable the installation of the mobile 

hood 

 

 Relocating any water and propane pipes, etc., that hinder the 

installation of the hoods  

 

 

D.4 CONCLUSION 

 

Completely carrying out the modifications described above will considerably 

improve the ventilation of the work sites.  In order to improve the chances of 

success of such a project, we recommend that you consult our company to check 

the work that you are planning on the basis of the concepts explained in this 

report. 








