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1. Données météorologiques

Les données météorologiques utilisées proviennent des données d’observation des stations 

d’Environnement et Changement climatique Canada (ECCC) de Mistook (première partie des 

données de surface), de Roberval A (deuxième partie des données de surface) et de Maniwaki 

(données aérologiques). Les détails des caractéristiques des données se trouvent au Tableau 2. 

Les données de surface de Roberval sont utilisées à la place de celles de Bagotville, car les 

données de couverture nuageuse de Roberval sont déjà utilisées. De plus, la distance entre 

Roberval et le site d’étude est plus petite comparativement à celle entre le site et Bagotville. Les 

conditions météorologiques de Roberval représentent mieux celles du site du projet 

comparativement aux conditions météorologiques de Bagotville.

Ces données représentent davantage les conditions météorologiques du site du projet situé à 

Alma (48°34'29.02"N, 71° 39'55.19") à 5 km de la station météorologique d’ECCC (station de 

Mistook) parmi celles qui sont disponibles. Les données utilisées correspondent aux cinq (5) 

années complètes les plus récentes, soit 2006 et 2010 à 2013 inclusivement. Les données de 

plafond nuageux et d’opacité de la couverture nuageuse ne sont disponibles à la station de 

Roberval A que jusqu’en 2013, selon les informations reçues d’ECCC. Ainsi, l’année 2013 est 

l’année la plus récente pour laquelle il est possible de disposer des données d’observation pour 

le projet.

Les données météorologiques utilisées ont été préparées à l’aide du module AERMET 

(version 21112) de l’U.S. EPA (Environmental Protection Agency). Elles sont mises dans un format 

prétraité prêt à être intégré au modèle AERMOD (fichiers *.pfl et *.sfc).

Le Tableau 1 présente le pourcentage de données météorologiques de surface et de 

couverture nuageuse manquantes pour les deux stations. Le pourcentage de données 

manquantes est supérieur à 1 % de 2007 à 2009 à la station de Mistook. Selon le guide de 

modélisation du ministère, pour chaque année de modélisation, les données manquantes 

doivent être inférieures à 1 %. Ainsi, les années 2006 et 2010 à 2013 sont choisies, car elles 

comportent moins de données manquantes. Le Tableau 2 présente les caractéristiques des 

données météorologiques utilisées.

••• ••• 
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Tableau 1 : Pourcentage de données manquantes

Année Mistook Roberval A

2006 0,34 % 0,00 %

2007 1,25 % 0,00 %

2008 3,19 % 0,00 %

2009 1,09 % 0,00 %

2010 0,97 % 0,00 %

2011 0,69 % 0,00 %

2012 0,34 % 0,00 %

2013 0,28 % 0,05 %

Tableau 2 : Caractéristique des données météorologiques

Station Mistook Roberval A Maniwaki

ID de l’OMM 71381 71728 71722

ID climatologique 7065012 7066685 7034480

Distance par rapport au site 5 km 44 km 414 km

Période 2006 et 2010 à 2013

Fréquence Horaire Horaire Bijournalier

Latitude 48°35'54,000" N 48°31'00,000" N 46°18'06,500" N

Longitude 71°42'57,000" O 72°16'00,000" O 76°00'21,800" O

Élévation 112,50 m 178,60 m 188,6

Type de donnée Surfacique Surfacique Aérologique

Description

Direction du vent Direction du vent

Vitesse du vent Vitesse du vent

Température Température

Plafond nuageux

Couverture nuageuse

Origine des données
Environnement et Changement climatique 
Canada

NOAA/ESRL 
Radiosonde 
Database

••• ••• 
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1.1. Données météorologiques de surface

Les paramètres météorologiques de surface utilisés dans le cadre de cette étude sont les 

suivants :

Vitesse et direction du vent;

Température;

Plafond nuageux;

Couverture nuageuse;

Opacité.

La température, la direction et la vitesse du vent sont téléchargées à partir du site d’ECCC alors 

que le plafond nuageux et la couverture nuageuse sont fournis par ECCC à la suite d’une

demande. Les données météorologiques de surface de la station Roberval (température, vitesse 

et direction du vent) sont un complément aux données de la station Mistook. Le Tableau 3

présente le pourcentage de données (température, vitesse et direction du vent) utilisées pour 

chaque station.

Tableau 3 : Pourcentage de données utilisées pour chaque station

Année Mistook Roberval A

2006 99,66 % 0,34 %

2010 99,03 % 0,97 %

2011 99,31 % 0,69 %

2012 99,66 % 0,34 %

2013 99,72 % 0,28 %

1.2. Données de couverture nuageuse

Les données de couverture nuageuse sont fournies par ECCC.

1.3. Données aérologiques

Les données aérologiques proviennent de la station Maniwaki (QC).

••• ••• 
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1.4. Classification du sol

Les caractéristiques de surface à l’endroit de la station météorologique doivent être renseignées 

dans AERMET pour le prétraitement des données. Les paramètres de surface ont été évalués 

autour de la station de Mistook selon les préconisations de l’U.S. EPA dans AERSURFACE User’s 

Guide :

Rugosité de surface : dans une superficie de 1 km autour du site, par secteur selon 

l’utilisation des sols, basé sur une moyenne géométrique pondérée. La pondération tient 

compte des superficies relatives des différents types de surface au sein du secteur et de la 

distance par rapport au centre de la région;

Ratio de Bowen : dans une superficie de 10 km autour du site, selon l’utilisation des sols, basé 

sur une moyenne géométrique;

Albédo : dans une superficie de 10 km autour du site, selon l’utilisation des sols, basé sur une 

moyenne arithmétique.

Les caractéristiques de surface se font donc autour du point d’extraction des données 

météorologiques, soit la station de Mistook. Les valeurs estimées pour les différents paramètres 

sont présentées au Tableau 4. Dans un souci de continuité, les paramètres de surface utilisés 

proviennent du rapport de 2018 de WSP (NO 161-14036-00).

Tableau 4 : Paramètres de surface utilisés dans le modèle météorologique AERMET, soit ceux de la station 
de Mistook.

Zone Mois Albédo Bowen Rugosité Zone Mois Albédo Bowen Rugosité

358° - 61°

Janvier 0,55 0,5 0,011

114° - 266°

Janvier 0,55 0,5 0,039

Février 0,55 0,5 0,011 Février 0,55 0,5 0,039

Mars 0,55 0,5 0,011 Mars 0,55 0,5 0,039

Avril 0,131 0,333 0,024 Avril 0,131 0,333 0,093

Mai 0,131 0,333 0,024 Mai 0,131 0,333 0,093

Juin 0,143 0,273 0,077 Juin 0,143 0,273 0,259

Juillet 0,143 0,273 0,077 Juillet 0,143 0,273 0,259

Août 0,143 0,273 0,077 Août 0,143 0,273 0,259

Septembre 0,143 0,273 0,077 Septembre 0,143 0,273 0,259

Octobre 0,141 0,446 0,017 Octobre 0,141 0,446 0,068

Novembre 0,141 0,446 0,017 Novembre 0,141 0,446 0,068

Décembre 0,55 0,5 0,011 Décembre 0,55 0,5 0,039

••• ••• 

■ 

■ 
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Zone Mois Albédo Bowen Rugosité Zone Mois Albédo Bowen Rugosité

61° - 114

Janvier 0,55 0,5 0,013

266° - 358°

Janvier 0,55 0,5 0,014

Février 0,55 0,5 0,013 Février 0,55 0,5 0,014

Mars 0,55 0,5 0,013 Mars 0,55 0,5 0,014

Avril 0,131 0,333 0,038 Avril 0,131 0,333 0,025

Mai 0,131 0,333 0,038 Mai 0,131 0,333 0,025

Juin 0,143 0,273 0,161 Juin 0,143 0,273 0,07

Juillet 0,143 0,273 0,161 Juillet 0,143 0,273 0,07

Août 0,143 0,273 0,161 Août 0,143 0,273 0,07

Septembre 0,143 0,273 0,161 Septembre 0,143 0,273 0,07

Octobre 0,141 0,446 0,026 Octobre 0,141 0,446 0,019

Novembre 0,141 0,446 0,026 Novembre 0,141 0,446 0,019

Décembre 0,55 0,5 0,013 Décembre 0,55 0,5 0,014

Configuration d’AERMET

Les paramètres par défaut du modèle AERMET sont utilisés. L’option ADJ_U* du modèle AERMET 

est activée, car celle-ci ne l’est pas par défaut.

1.5. Traitement des données

Les paramètres de surface ont été compilés en format SCRAM. Les données aérologiques ont 

été obtenues en format FSL. Les données météorologiques surfaciques et aérobiques sont 

prétraitées par le préprocesseur AERMET pour les années 2006 et 2010 à 2013 inclusivement, 

avec les options par défaut.

Rose des vents 

Les données météorologiques couvrant les cinq années les plus récentes et représentatives du 

site (2006 et 2010 à 2013 inclusivement) ont été considérées. Ce sont les années les plus récentes 

dont les données de couverture nuageuse sont disponibles à la station de Roberval A. Les 

années 2007 à 2009 ne sont pas choisies, car elles ont plus de 1 % de données manquantes (voir 

Tableau 1).

••• ••• 
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La Figure 1 présente la rose des vents des données météorologiques. Les vents dominants 

soufflent majoritairement de l’ouest vers l’est avec une vitesse moyenne de 3,89 m/s et 2,22 % de 

vent calme.

Figure 1 : Rose des vents pour la station de Mistook avec les données météorologiques de 2006 et de 2010 
à 2013
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Figure C3 : Grille de recepteurs de la zone a l'etude□ 
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Figure C4 : Recepteurs sensibles autour de l'usine□ 
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Figure C5 : Batiments de l'usine modelisee□ 
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Demande de modification du Décret 1117-2018
Rapport technique
Modélisation de la dispersion atmosphérique

Annexe E : Note technique –
Estimation du taux 
d’émission à l’évent du 
silo des poussières sous-
calcinées
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Estimation des emissions particulaires a la sortie de l'event de silo de poussieres de coke sous­
Sujet : calcinees (PSC) 
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Membre n° 5009515 Date 

Verifie par : Alexia Grenier, ing., Ph.D. 2025-10-07 

Membre n° 140207 Signature Date 

1.0 INTRODUCTION 

Dans le cadre du projet de recuperation de poussieres de coke sous-calcinees (PSC) a l'usine Alma de Rio 
Tinto, ii est prevu d'installer un silo. Ce silo d'une capacite de 60TM sera equipe d'un depoussiereur de type 
event de silo ou "bin vent" a cartouches, qui sera suivi par un filtre de type HEPA. 

2.0 METHODOLOGIE ET RESULTATS 

II est difficile, voire impossible, d'estimer precisement le taux d'emission d'un event de silo sans faire une 
analyse par echantillonnage. 

Aucun event de silo avec les memes specifications et caracteristiques de poussieres n'etait disponible 
localement, a des fins d'echantillonnage. 

Tout d'abord, ii est necessaire d'estimer la charge de poussieres a l'entree de l'event de silo. Pour ce faire, 
nous avons utilise les facteurs d'emission pour le remplissage d'un silo pour des emissions non controlees 
(application similaire a ce projet) qui sont extraits du document AP-42 Guidance on Emission Factors on the 
Mining Industry (voir Annexe A). 

La charge de poussieres a l'entree a ete calculee a partir du debit de remplissage moyen du silo (23,3 TM/h), 
de la capacite prevue du depoussiereur (soit, 1 274,26 m3/h ou 750 CFM), ainsi que du facteur d'emission pour 
les particules totales de 0.365 g d'emissions par kg de materiel (remplissage de silo, voir Annexe A). Avec ces 
hypotheses, la charge de poussieres a l'entree de l'event de silo est estimee a 6,7 g/m 3, qui est une charge tout 
a fait normale pour ce type d'application (depoussierage par "bin vent"). 

L'estimation des emissions particulaires a la sortie du "bin vent'' tient compte de l'efficacite des filtres Pleatco 
en spunbond polyester pour differentes tailles de particules - PM, PM10, PM2.s - (voir Annexe B); les emissions 
ont ete evaluees a 283 mg/m3. L'efficacite moyenne de filtration des filtres Pleatco est de 95,8%, qui est une 
efficacite qualifiee de passable pour des cartouches en spunbond polyester. 

Le filtre HEPA en sortie du "bin vent" a une efficacite accrue pour les fines particules (99,982% pour des 
particules de 1 a 2,5 µm, voir Annexe C) et permet d'atteindre un taux d'emission inferieur a 1 mg/m 3 (calcule 
a 0,031 mg/m3). Le filtre HEPA agit comme un filtre secondaire afin de respecter en tout temps les normes 

~TETRA TECH 
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d'emissions de particules des rejets a !'atmosphere (c'est une mesure de mitigation en cas de fuite ou debris 
des filtres du depoussiereur ''bin vent''). 

Nous recommandons d'utiliser des cartouches avec une efficacite de filtration plus elevee pour les fines 
particules (PM10 et PM2.s), comme un filtre en spunbond polyester avec membrane de PTFE. Cela permettra 
d'allonger la duree de vie des cartouches et du filtre HEPA, et de reduire la frequence de leur remplacement et 
le temps de maintenance associe. 
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Calculs : 

Tonnage camion-citerne 

Temps pour dechargement 

Debit (massique) 

Debit de l'event de silo 

35000 kg 

90 min 

23333 kg/h 

1274,26 m3/h 

lntrant 

Valeur calculee 

Facteur d'emissions US-EPA AP-42 pour le remplissage de silo (emissions non controlees) (valeurs cellules en jaune) 

Ref: Facteur d'emissions AP-42 Guidance on Emission Factors for the Mining Industry p. 15 of 29 

Cbacee entree de L'eveot de sno 
Charge de poussieres 

Concentration poussieres 

PM 

,__ ____ o~,_73...., lb/ton 

0,365 g/kg 

8517 g/h 

6,7 g/m3 

Calculs des emissions en sortie de l'event de silo 

Plus de 10 um 

2,5a 10 um 

1a2,5um 

Total (massique) 

Efficacite globale des filtres 

Charge entree event de silo 

Entree 

event de silo 

3033 g/h 

4667 g/h 

817 g/h 

8517 g/h 

95,8% 

6,7 g/m3 

PM10 

,__ ____ o~,_47...., lb/ton 

0,235 g/kg 

5483 g/h 

4,3 g/m3 

Efficacite de 

filtration des 

cartouches 

Sortie 

event de silo 

100% 

97% 

73% 

Emissions sortie event de silo 

0 g/h 

140 g/h 

221 g/h 

361 g/h 

283 mg/m3 

Calculs des emissions en sortie du filtre secondaire HEPA lcaotation des emissions de l'event de silo I 

Entree Efficacite de Sortie 

Filtre HEPA filtration HEPA Filtre HEPA 

Plus de 2,5 um 140 g/h 100% 0 g/h 

1-2,5 um 220,5 g/h 99,982% 0,03969 g/h 

Total (massique) 361 g/h 0,0397 g/h 

Emissions sortie Filtre HEPA 0,031 mg/m3 

Apres la sortie du Filtre HEPA, les emissions a !'atmospheres sont inferieures a 1 mg/m3. 

~TETRA TECH 

PM2,5 

,__ ___ ~o,_o_,7 lb/ton 

0,035 g/kg 

817 g/h 

0,6 g/m3 
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ANNEXE A - FACTEURS D'EMISSIONS AP-42 

GUIDANCE ON EMISSION FACTORS FOR THE MINING INDUSTRY 
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Reference: 

Facteurs d'emission AP-42 Guidance on Emission Factors for the Mining Industry (p. 15 of 29) 

https://ndep.nv.gov/uploads/air-permitting-docs/ndep-mining-emissions-guidance.pdf 

2.3. TablC' or Ct>llf't'al Mining Mal<>rlal Pnx,-;- F.ml,;;,;;Jon F~•ors (oondnued) 

Emission FaClor 
ReJermce Emission Factor lles<rlptlon or Scope of Emission Appllcablo Federal 

10F1ow A<IMly Reference Malorlal Typo(s) Factor Note / CommNtlS Reatalallons 
Diagram PM PM1• PMu (NSPS/NESHAP 

(lb/ton) Ob/Ion) Ob/ton) 

AP-t2Table 11 .12•2; These fflllS..<ik>n (KlotS 
Noce 1ha1 AP-42 

I 0.01 I Ce~I Unloading 10 apply 10 s llo!i whose 
Chapcer 11.17 provktes 0.73 0.-17 Elewted S10~ SUo emlssk>l'll du1-tng silo emlMlons ractots ro, . I Pneuma1Jc) ( nc:ontmlled) loading are DOI 

Lime Manurac1wlng PMu • PM,o• (0,053/0.35) controlled. 
Raw Ma1e1lal and 

UmeSUo Lime, lncludlrtg Product Procl'S."ilng and 
LoadJng pelletlzOO llnM'. 

Thtse Nnl.ssk>n fat1ors 
1-tandllng, btll does not 

AP-t2Table 11.12·2. addr~enduw. 

~ Unloading to 
apply 10 silos whose Addlllonally. 

0.00099 0.0003-t 0.00005 Elt:Wfed Storage Silo 
tmlssk>ffl durln9 .5.ilo mulllplleN fot PM.u 

(PneumaOcJ (Controlitd) 
loading ate conuolled arebasedonAP--<12 

PMu • PM,o•(0.053/0.35) 
wlch a bin vent or Chapci?t' 13.2.4. 

"'81><--

I 
These emb:sk>n r:.w:1ocs 

AP--42Table 11 .12-2; apply lo $JIOS 10 Noce 1hac AP-"2 

0.0048 0.0028 0.000,1 Weigh Hoppe, Loading c:onveyor transfer. silo Chapter 11 .17 p,ovkles 
(Uncorurolloo) unloading 10 hopper. silo emls.~lons raaors for 

PMu • PM,o•(0.053/0.35) oc· !ruck unloadlng. and Lime Manufac:1wlng 
dbcharge of conveyor. Ra"' Ma1ertal and 

Ume SUo Lime. lnc:ludlng Product Pr~Jng and 
Unloading pelle1l2ed lime. Handling, bu1 does no1 

address end use. 
These eml«k>n factors Addlllooally. 

AP-42 Chapctt 13.2.4 apply 10 $llo (or mulllplli?t'S for PMu 

0.032 0.0 15 0.002 
£quanon (I) Open assoc.la1ed silo arebasedonAP--42 

Tram:ftt; W • 7.8 mph. M COn\~)'Ol"/feeder) Chapcet 13.2.4. 
• 0.468% unloadlng 10 a trud: or 

plle. 
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ANNEXE 8 - FICHE TECHNIQUE DES CARTOUCHES - DEPOUSSIEREUR ''BIN VENT" 
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Pleatco 

SynBond™ 
Media 5018 

A heavy duty. 100% polye,;\er spunbond media. 

Resistance 

O.J.l .---~------.,..---. 

2 0.30 
% 0.25 

! cuo 
~ 0.1.S 
! <!.lll 

Io.as 
D.llO ._ __________ ___, 

0 s • 

APPLICATIONS 

Excellent durability, particulat e release 
and moisture resistance. 

ASHRAE 52.2 Initial Efficiency 

tooi< .--------==-----------, 
i - I---'--,,;' 
I: . ""' !...,. 
i ~ 

'"' '-----~--------
0 2 ~ G 8 ffl -

PARTICLE MOISTURE 
REMOVAL EFFICIENCY STATIC PULSE RESISTANCE 

PERFORMANCE 

ENVIRONMENT FILTER CLASS AIR MULLEN BURST 
MERV RATING PERMEABILITY STRENGTH, ORY 

• Alnaive Handling 
- ~ 
• Calbon Bliek 
• Minerals 
- ~ 
- ~ 
• Waldlug Fumes-dry 
,....,, •• ~ .. CIOffl 

CAPABILITY 

Ml:RV10 

MERV Ill MinimtJnt 
Efficiency Reporiing 
Value. -Higher MERV 

-· llf8lller efficiency. MERV Range: 1-16 

20dln 

Air pt!fri\eability is 
8 mea'A16&0fair 
flow at O 5 inch H20 
~Ure dr()p, Higher 
~r11y, c.n Oller 
fower ene,gy cost$. 

Muten burst slreligt/1 is 
a measuie of tt.'81lef 
medilf~under 
"""""""· Hiah!llfmuller, In-.~ media 
WH1 tonger media lire, 

MAX OPERATION TEMP HYDROLYSIS ACID ALKALI 

. .Good 

MERV TEST RESULTS FOR FLAT SHEET 

PLEATCO.COM CALL US I 502.240.0443 
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• 111 TRIDIMHARDY FICHE TECHNIQUE 
DATA SHEET A MANN+HUMMEL Company 

Date: 2021-12-06 

STYLE f 11613B14 ou G14 
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375 lbs min 
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Monsieur Ouellet, 

A l'aluminerie d'Alma, la ventilation des cuves d'electrolyse permet d'assurer le captage des 

contaminants; elle est constituee d'un agencement de hottes situees a l'interieur de la 

superstructure de chaque cuve. Les contaminants captes sont achemines a des centres de 

traitement des gaz (CTG) par un reseau de conduits. Chaque CTG consiste en une serie de 
reacteurs comprenant une zone de reaction entre l'alumine injectee et les gaz captes aux 

cuves, et un depoussiereur situe en oval. L'air epure est evacue a !'atmosphere grace a des 

cheminees de dispersion. 

Dans le contexte de la revision du modele de dispersion atmospherique en lien avec 
!'augmentation de production envisagee au centre de billettes de l'usine Alma, RTA envisage la 

mise en oouvre d'une initiative d'optimisation du captage aux cuves; celle-ci consiste a utiliser 

une nouvelle technologie de sacs filtrants aux depoussiereurs (reacteurs) pour y traiter 

efficacement, et cede maniere durable, un debit d'air plus eleve. L'augmentation du debit 

d'air capte aux cuves est notamment envisageable en raison de la marge actuellement 

disponible sur les ventilateurs existants. 

Un tel accroissement permettrait notamment de reduire les emissions fugitives dons le secteur 

(HF, poussieres) et par consequent, les emissions atmospheriques de contaminants par les events 

de toit. Les effets de cette augmentation de debit doivent cependant etre absorbes par les 

depoussiereurs existants, pour lesquels un remplacement de la technologie des filtres est 
envisage. 

Les objectifs de !'expertise menee par BBA sont 

done les suivants : 

■ Reviser la prediction de reduction des 
emissions fugitives dons le secteur de 

!'electrolyse selon un scenario 

d'augmentation du debit d'air capte aux 

cuves; 

■ Analyser l'impact sur le fonctionnement et 

sur I' efficacite de filtration des reacteurs 

(depoussiereurs) dons ce meme scenario 

d'augmentation du debit d'air si les 

elements filtrants sont ameliores. 

L'analyse realisee permet d'avancer 
qu'une augmentation de 1,3 % du 

debit d'air capte aux cuves et traite 
aux reacteurs des CTG entraTnera une 

reduction de 2,2 % des emissions 
fugitives moyennes de contaminants 
dons le secteur de #'electrolyse et par 

consequent, des emissions 
atmospheriques des lanterneaux. 

Au-dela des analyses effectuees, deux seances de travail ont ete tenues avec le personnel de 

RTA dons le but de comprendre les simulations effectuees et les essais realises sur le terrain. 

Page2 



••• ••• 
Evaluation de la methode de reduction des emissions 
Lettre-rapport 
Evaluation technique - Efficacite augmentee du captage a la 
source et de la filtration 

Seance de travail n° 1 : ventilation des cuves (14 fevrier 2025) 

Lors de cette seance de travail, le principal sujet aborde est la ventilation des cuves et tout 

particulierement, l'efficacite du captage a la source des contaminants. 

Les installations de l'usine Alma de RTA comprennent un total de trois centres de traitement des 

gaz (CTG) traitant chacun 144 cuves d'electrolyse. Chaque cuve possede une superstructure 

qui est retiree seulement a la fin de vie utile de la cuve. Chaque superstructure sert de support 
pour les capots de cuves, qui eux sont amovibles afin d'effectuer les travaux requis lors du 

fonctionnement. Des hottes de captage sont situees tout le long de la cuve, dons la partie 

superieure de la superstructure, afin d'aspirer les contaminants et de les acheminer vers le canon 

de la cuve, qui est relie au conduit de ventilation situe le long du mur externe de la salle de cuves. 

Le reseau de conduits d'aspiration comprend quatre branches principales pour chaque CTG. 

Les branches de chaque reseau sont equilibrees grace a des diaphragmes (orifices) dont les 

ouvertures peuvent varier. RTA indique notamment que cette methode permet d'assurer un 

ecart minimal entre les debits d'air aspires aux differentes cuves, soit les plus eloignees et les plus 

rapprochees du CTG. Le reseau aeraulique est done bien balance et permet le maintien de 

debits d'air constants aspires dons chaque cuve. 

L'electrolyse a lieu en continu, avec les capots de cuve entierement fermes la grande majorite 

du temps (plus de 95 % du temps de fonctionnement); les emissions fugitives sont alors minimales, 

voire inexistantes puisque la vitesse de l'air dons les interstices entre le capot et la cuve est 

maximale dons cette configuration. Lors d'activites comme le changement d'anode, la 
« couverture » et la « recouverture » de trois a six panneaux de capots de cuves sont retires1; 

pendant ces periodes, les emissions sont moins importantes, mais l'efficacite de captage est 

reduite. 

Un modele mathematique a ete developpe par RTA et consiste en une adaptation stochastique 
(simulation de Monte-Carlo) de celui propose par E. Dernedde du Centre de recherche et 

developpement d'Arvida2. Valide de maniere empirique, le modele a ete cale avec des 

mesures reelles effectuees pour des cuves issues de la meme technologie que celle employee a 
l'usine Alma. En effet, les resultats sont soutenus par de nombreuses mesures effectuees en usine 

sur plusieurs annees, notamment par du trac;age de gaz (HF) et des bilans massiques sur le 

fluorure3. 

1 Jamais plus de trois a six panneaux ne sont retires a la fois. 
2 References : 

Gas Collection Efficiency on Prebake Reduction Cells, E. Dernedde (1990) 
Estimation of Fluoride Emissions to the Atmosphere, E. Dernedde (Kroll International) 

3 Differences mesurees entre le dosage dons l'alumine (fluore) et la sortie aux cheminees et aux events (HF). 
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Les equations developpees reposent notamment sur les principes suivants : 

1. Captage uniforme des gaz chauds (100 °C) tout le long de la cuve grace a la ventilation 

forcee de cette derniere; 

2. Transfert uniforme de chaleur du bain d'alumine vers l'air de la cuve (Q = Cp.~T); et 

3. Equilibre des pressions entre l'interieur et l'exterieur du capot de la cuve d'electrolyse 

(convection). 

Les resultats du modele permettent notamment d'evaluer le debit d'infiltration d'air ambiant 

dons une cuve adequatement ventilee et le debit de gaz s'echappant d'une cuve pour 

laquelle la ventilation est insuffisante. Les simulations effectuees permettent de tenir compte des 

differentes configurations de cuves au fil du temps, et notamment l'impact de situations reelles 

et variations susceptibles de survenir en operation (se referer au tableau suivant). 

Tableau 1 : Evolution de l'efficacite de captage et de la reduction des emissions fugitives d'ici 2026 

2024 

2026 

Debit d'air 

388 m3/s 
[822 210 PCM] 

393 m3/s 
[832 800 PCM] 

2,55 m3/s 
[5400 PCM] 

2,58 m3/s 
[5467 PCM] 

97,85 % 

97,90 % -2,2% 

Une correlation entre les emissions fugitives et le debit d'air capte aux cuves a done pu etre 

definie, et c'est sur cette relation qu'est basee la prevision proposee dons la presente etude. A 
la lumiere de !'analyse effectuee, ii est possible d'avancer qu'en 2026, les emissions fugitives de 

contaminants - et par consequent les emissions a l'environnement par les lanterneaux - pourront 

etre reduites de 2,2 % au secteur de !'electrolyse de l'usine Almasi le debit d'air capte aux 

cuves est augmente (+1,24 %). Pour atteindre une telle reduction des emissions atmospheriques, 
ii taut s'assurer que le debit d'air supplementaire capte aux cuves pourra etre traite 

efficacement et durablement par les equipements existants (ventilateurs, reacteurs); la seconde 

partie de cette etude couvre cet aspect tout particulierement. 
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Seance de travail n° 2 : augmentation du debit traite et modifications 
apportees aux reacteurs (28 mars 2025) 

Les sujets principaux abordes lors de cette seance sont la configuration et le fonctionnement 

actuel des reacteurs (depoussiereurs), et les modifications envisagees notamment par suite des 

essais realises sur le terrain. 

Les trois centres de traitement des gaz (CTG) de l'usine Alma sont constitues par 10 reacteurs qui 

sont des depoussiereurs a sacs filtrants comprenant un systeme d'injection d'alumine en amont 

pour neutraliser le fluorure d'hydrogene. Chaque reacteur comprend un total de 960 manches 

filtrantes (sacs). 

Des tests d'envergure ont ete realises par RTA au cours des dernieres annees; tousles sacs 

filtrants dits « 8 plis » d'un reacteur ont en effet ete remplaces par des sacs a 12 plis (voir figure 

suivante).11 s'agit d'un modele dont les dimensions sont similaires, mais qui presente une surface 

de filtration etendue. 

8-Ray wire support 12-Ray pressed metal support 

Figure 1 : Illustration des sacs plisses a surface augmentee de 8 a 12 rayons (source: SOLAFT) 

Cet essai a permis de mesurer les performances d'une telle configuration et d'evaluer l'impact 

des gains ainsi obtenus. II est notamment demontre que les sacs filtrants a 12 plis, en plus de 

presenter une surface filtrante superieure aux sacs originaux qui n'ont que 8 plis, permettent une 

repartition optimale de l'air sale sur toute la surface utile du filtre, ce qui entra1ne une efficacite 

de filtration soutenue pour !'ensemble du reacteur et une duree de vie prolongee des filtres. 

La capacite aeraulique des systemes existants permet d 'envisager une augmentation 

significative du debit d'air capte aux cuves (puissance des ventilateurs existants, reduction 

envisagee de la perte de charge moyenne aux filtres). De plus, ii est a noter que les 
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accumulations de poussieres seront prevenues dons le reseau de conduits puisque les vitesses de 

transport des poussieres seront augmentees elles aussi. 

La limitation de !'augmentation de debit n'est done pas liee a la puissance aeraulique, mais 

bien a la capacite de filtration des reacteurs. En effet, plusieurs criteres de conception sont 

importants et doivent etre respectes pour s'assurer que l'efficacite de filtration demeure 

optimale, soit 99,99 % et plus pour les particules dont le diametre est superieur a un (1) micron. 

Ces criteres sont notamment les suivants : 

■ La vitesse de filtration : 

L'augmentation de la surface de chacun des elements filtrants- de l'ordre de 50 % par 

rapport aux sacs a 8 plis- permet d'envisager une augmentation du debit d'air traite 

par chaque reacteur, sans que la vitesse de filtration actuelle soit modifiee; 

La valeur maximale eprouvee de la vitesse de filtration est fixee a 1,35 cm/s 

(2,65 pi/min) pour ce type d'application; au-dela de cette valeur, la frequence des 

percements de filtres augmentera significativement et occasionnera des enjeux de 

maintenance qui ne sont ni souhaitables ni souhaites par RTA. 

■ La vitesse ascensionnelle : 

La vitesse ascensionnelle sera augmentee dons les memes proportions que celles du 

debit d'air (+1,3 %); 

Les tests realises pendant plus de trois ans sur un reacteur tendent a demontrer qu'une 

augmentation de 10 % de la vitesse ascensionnelle nominale n' occasionne pas de 

problemes particuliers, tant au niveau de !'operation (ex.: perte de charge plus elevee) 

qu'au niveau de la maintenance (ex.: usure prematuree des filtres). 

■ La capacite de decolmatage (nettoyage des filtres) : 

Plus la surface filtrante est importante, plus la capacite de decolmatage doit etre 

elevee; cette capacite a ete verifiee pour chacun des reacteurs existants par une 

simulation notamment realisee par un sous-traitant europeen (recherche et 

developpement), et aucun changement n'est requis pour assurer un decolmatage 

efficace dons les reacteurs existants; 

Le fonctionnement d'origine est egalement maintenu alors que la perte de charge aux 

filtres est supervisee, et que les sequences de decolmatage sont amorcees lorsque le 

differentiel depression atteint 2 000 Pa (8 po C.E.), ce qui permet d'assurer l'atteinte et 

le maintien d'une efficacite de filtration maximale. 

Entin, du point de vue du fonctionnement, des mesures de surveillance sont en place pour 

detecter les bris de sacs. Des sondes de detection de particules sont presentes apres chaque 
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reacteur (depoussiereur) ainsi qu'a la cheminee d'evacuation de chaque CTG. En cos de 

percement d'un sac filtrant, !'intervention consiste a entrer dons le reacteur (partie propre) et a 

installer un disque pour boucher l'ouverture associee au filtre brise. Ce type d'intervention est 

complexe et necessite une preparation importante; RTA n'a pas !'intention d'exceder les limites 

de conception et n'y a pas interet (ex.: vitesse de filtration, vitesse ascensionnelle) puisque ce 
type de maintenance viendrait a augmenter. La strategie consiste toujours a n'effectuer que de 

foibles augmentations et a s'assurer d'atteindre une stabilisation des conditions. 

Sur la base des analyses effectuees et des tests realises en usine, ii est possible d'avancer qu'un 

debit d'air superieur a celui qui est traite actuellement pourra etre traite avec une efficacite tout 
aussi elevee. Tant les capacites aerauliques que les criteres de conception lies a la filtration 

permettent d'envisager une augmentation du debit d'air total traite aux reacteurs d'au moins de 

1,3 % par rapport a la valeur de reference (2024). 

Conclusions 

A la lumiere de !'analyse effectuee, ii est possible d'avancer qu'un debit d'air de 1,3 % superieur 

a celui qui est actuellement en place peut etre traite efficacement et durablement aux 

reacteurs des CTG existants si la technologie des sacs filtrants est modifiee ( 12 plis vs 8 plis). Cet 

avis est base sur !'evaluation scrupuleuse des criteres de conception de depoussierage; aucune 

consideration n'est portee a !'augmentation de 40 % de l'efficacite de filtration avancee par le 

fournisseur de sacs filtrants (8 plis et 12 plis) apres des essais realises dons d'autres alumineries. 

L'augmentation du debit d'air capte aux cuves (+ 1,24 %) entra'fnera une reduction de 2,2 % des 

emissions fugitives moyennes de contaminants dons le secteur de I' electrolyse, et par 

consequent des emissions atmospheriques des lanterneaux. 

Des ameliorations additionnelles sont envisageables et pourront probablement permettre 

d'augmenter encore plus les debits d'air captes aux cuves et traites aux reacteurs, et done, 

contribuer a reduire les emissions atmospheriques provenant des lanterneaux. RT A a identifie ici 

une opportunite des plus interessantes, et continuera d'evaluer les possibilites pour 

eventuellement proposer d'autres ameliorations. 

Nous esperons que le tout vous donnera satisfaction. Si vous desirez obtenir de plus amples 

informations, nous vous prions de communiquer avec le signataire de la presente lettre-rapport. 

BBA inc. 

HC/CB/sk 
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G - Concentrations modelisees aux recepteurs sensibles 

Demiere 
modification 2025-10-27 

Tableau G-1 : Concentrations modelisees aux recepteurs sensibles pour le scenario de reference (180 kTa) 

Contaminant . . 

lh 1.07E+0l 8.71E+00 7.13E+00 8.79E+00 7.SSE+00 
NO2 24h l .07E+00 l .0SE+00 7.1 lE-01 8.42E-01 l .32E+00 

Annuelle 1.09E-01 9.69E-02 6.03E-02 6.71 E-02 1.23E-01 

HCI 4min 1.82E+0l 1.23E+0l 1.26E+0l 1.73E+0l 1.12E+0l 
Annuelle 9.37E-02 8. lSE-02 4.95E-02 5.35E-02 1.02E-01 

lh 2.S0E+0l 2.28E+0l 1.S0E+0l 3.38E+0l 3.19E+0l 
HF 24 h, mai a octobre 3.28E+00 2.80E+00 8.34E-01 2.47E+00 2.45E+00 

Annuelle, mai a octobre 7.25E-02 6.72E-02 3.18E-02 6.80E-02 8.23E-02 

Cl2 
4min 2.42E-01 1.65E-01 1.69E-01 2.35E-01 1.49E-01 

Annuelle l .26E-03 l .09E-03 6.64E-04 7.16E-04 l .37E-03 
HAP (BaP eq. ) lan 2.00E-05 2.00E-05 1.00E-05 2.00E-05 2.00E-05 

PM2.s 24h 4.52E+00 3.65E+00 1.68E+00 4.53E+00 4.SSE+00 
PST 24h 9.21 E+00 7.46E+00 3.32E+00 9.40E+00 9.40E+00 

2.32E+0l 3.13E+0l 2.18E+0l 1.S0E+0l 
2.59E+00 6.36E+00 3.39E+00 2.29E+00 
2.76E-01 3.24E-01 2.65E-01 1.90E-01 
5.20E+0l 8.65E+0l 5.06E+0l 3.59E+0l 
1.99E-01 3.20E-01 2.14E-01 1.53E-01 
6.59E+0l 5.53E+0l 6.54E+00 3.58E+0l 
4.86E+00 3.42E+00 8.S0E-01 2.47E+00 
3.SSE-01 1.72E-01 4.30E-02 1.66E-01 
7.25E-01 1.22E+00 7.12E-01 5.01 E-01 
2.65E-03 4.36E-03 2.86E-03 2.04E-03 
8.00E-05 4.00E-05 1.00E-05 3.00E-05 

1.07E+0l 1.33E+0l 3.14E+00 5.17E+00 
2.18E+0l 2.74E+0l 6.08E+00 9.76E+00 

Tableau G-2 : Concentrations modelisees aux recepteurs sensibles pour le scenario reglementaire (202 kTa avec la reduction de 2,2 % aux events lineaires de toit) 

Contaminant Periode CPEl CPE2 CPE3 HOPI CHl CTDET RESSl RESS2 RESNl 

lh 9.l0E+00 7.68E+00 6.03E+00 7.98E+00 6.44E+00 2.lSE+0l 3.13E+0l 1.98E+0l 1.43E+0l 
NO2 24h 1.02E+00 9.07E-01 7.S0E-01 7.32E-01 1.27E+00 2.19E+00 6.52E+00 2.97E+00 2.09E+00 

Annuelle 9.88E-02 8.71 E-02 5.42E-02 6.07E-02 l .09E-01 2.33E-01 3.21 E-01 2.37E-01 l .78E-01 

HCI 4min 1.88E+0l 1.27E+0l 1.29E+0l 1.77E+0l 1.14E+0l 5.30E+0l 8.65E+0l 5.07E+0l 3.62E+0l 
Annuelle 9.73E-02 8.43E-02 5.l lE-02 5.60E-02 l .06E-01 2.09E-01 3.39E-01 2.27E-01 l .61E-01 

lh 2.45E+0l 2.23E+0l 1.47E+0l 3.31E+0l 3.12E+0l 6.45E+0l 5.42E+0l 6.44E+00 3.SlE+0l 
HF 24 h, mai a octobre 3.20E+00 2.74E+00 8.13E-01 2.42E+00 2.40E+00 4.73E+00 3.34E+00 7.76E-01 2.38E+00 

Annuelle, mai a octobre 7.l0E-02 6.58E-02 3.12E-02 6.65E-02 8.06E-02 3.47E-01 1.69E-01 4.22E-02 l .62E-01 

Cl2 
4min 2.45E-01 1.67E-01 l .71E-01 2.37E-01 1.S0E-01 7.30E-01 1.22E+00 7.13E-01 5.03E-01 

Annuelle l .28E-03 1.11 E-03 6.73E-04 7.29E-04 l .39E-03 2.70E-03 4.45E-03 2.93E-03 2.08E-03 
HAP (BaP eq. ) lan 2.00E-05 2.00E-05 1.00E-05 2.00E-05 2.00E-05 8.00E-05 4.00E-05 l .00E-05 3.00E-05 

PM2.s 24h 4.46E+00 3.59E+00 1.69E+00 4.47E+00 4.S0E+00 l .0SE+0l l .33E+0l 3.28E+00 5.lSE+00 
PST 24h 9.08E+00 7.34E+00 3.34E+00 9.27E+00 9.29E+00 2.14E+0l 2.75E+0l 6.27E+00 9.70E+00 

• 

1.69E+0l 1.1 SE+0l 1.76E+0l 
2.11 E+00 l .35E+00 2.25E+00 
1.58E-01 1.22E-01 2.49E-01 
3.68E+0l 2.29E+0l 3.59E+0l 
1.18E-01 1.02E-01 2.22E-01 
2.62E+0l 5.63E+0l 2.45E+0l 
3.95E+00 6.04E+00 3.l0E+00 
2.54E-01 2.12E-01 8.42E-02 
5.12E-01 3.12E-01 4.97E-01 
l .58E-03 l .37E-03 2.98E-03 
4.00E-05 4.00E-05 2.00E-05 

7.59E+00 9.33E+00 3.94E+00 
1.SSE+0l l .92E+0l 8.03E+00 

RESN2 RESOl RESEl 

1.SSE+0l l .03E+0l lllmmDI 
1.66E+00 l .24E+00 2.21 E+00 
1.32E-01 l .12E-01 2.29E-01 
3.74E+0l 2.32E+0l 3.72E+0l 
l .23E-01 l .06E-01 2.33E-01 
2.52E+0l 5.S0E+0l 2.40E+0l 
3.85E+00 5.90E+00 3.03E+00 
2.48E-01 2.08E-01 8.25E-02 
5. lSE-01 3.13E-01 5.03E-01 
l .60E-03 l .39E-03 3.04E-03 
4.00E-05 4.00E-05 2.00E-05 

7.53E+00 9.16E+00 3.86E+00 
1.54E+0l 1.88E+0l 7.88E+00 
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Results from Fluoride Emission Reduction 
Projects in Alcoa Baie-Comeau 

Yves Beliveau, Stephen J. Lindsay, Stephan Broek, Julie Dontigny, 
Carl Dore, Diego Oitaben, and Sylvain Bouthillier 

Abstract 
In 2012, Alcoa started an initiative to sustain the 
operation at the Baie-Comeau aluminum smelter in 
provision of creeping the amperage of potlines by more 
than 7%. As part of this initiative, solutions needed to be 
identified to stabilize the operation of the four Gas 
Treatment Centers (GTCs) and ensure compliance with a 
new emission limit for total fluorides (TF) of 0.65 kg 
TF/ton Al. The project is an engineering alliance project 
jointly executed by a team of Alcoa and Hatch specialists. 
The first stage was to identify which tools were available 
to the smelter to reduce their emissions. The impact and 
costs were evaluated after which a strategy was formu­
lated. Following Alcoa procedures for approvals, three 
improvement projects were funded. These were (1) the 
installation of extended surface filter bags in the GTCs, 
(2) new fresh alumina GTC distribution systems, and 
(3) a refurbishment program for the GTC collector ducts. 
This paper highlights the process for developing the 
strategy to lower emissions and how the three individual 
projects were executed with one common goal. The paper 
concludes with the outcomes and the overall results 
achieved in the fluoride emission reduction. 
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Introduction 

In 2012, the Alcoa smelter located in Baie-Comeau, Quebec, 
Canada, started an initiative to sustain the operation in 
provision of creeping the amperage by more than 7% on 
both potlines D and E. Part of this initiative was to stabilize 
the operation of the four GTCs and improve the emission 
performances. In 2012, the average emissions were 
approximately 0.70-0.75 kg TF/ton Al. 

A team of specialists was mandated to identify the tools 
available to secure the operation of the GTCs and achieve 
the amperage creeping roadmap. That was the general pur­
pose of this project executed as part of an Engineering 
Alliance between Alcoa and Hatch. 

The emission performances targeted by the project were 
0.55 kg TF/ton Al although the new compliance limit 
negotiated with the Regulators as part of the Renewal of the 
Environmental Operating License was 0.65 kg TF/ton Al. 

At the start of the project the pot exhaust flows were 
about 1.55 Nm3/s/pot. The pot exhaust flow required to be 
increased to compensate for the increased heat load from the 
operation of the pots at higher amperage. At this higher 
amperage the pot exhaust flow was estimated at 1.74 Nm3/ 

s/pot, which became the target. The design criterion was to 
maintain the gas temperature at the inlet of the GTCs at 
maximum 125 °C all year long. Tools available (solutions) 
to achieve that flow and reduce emissions from the potlines 
were identified. They are presented along with the objectives 
of the project: 
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Objective #I-Sustain the operation during line load 
increases 

The gas collecting ducts were damaged and had holes in 
them. These required repairs in order to stand a chance to 
increase the pot exhaust flows with the same fans and 
motors. Solution #1 was therefore to repair gas collectors 
and re-balance flow between pots. 

Objective #2-Stabilize the operation of the GTCs to 
achieve 0.65 kg TF/ton Al 

The operation of the GTC is sensitive to the feed of fresh 
alumina. The existing fresh alumina systems were old and 
had become unreliable. Solution #2 was to improve distri­
bution of alumina between filters by replacing the fresh 
alumina airslides. In addition to that, there was a need to 
provide a more robust performance of the GTCs. 

Solution #3 was to replace conventional filter bags with 
Extended Surface Bags (ESB). This enabled large gas vol­
umes, lower fluoride emissions and lower dust emissions. 

This paper provides the details on each solution imple­
mented and performances achieved. 

Methodology 

The applied methodology is based on a simple and effective 
gap-analysis to identify the available tools for Alcoa 
Baie-Comeau to meet the objectives of the project. It is 
presented in Fig. 1. 

Definition of the Current State (Step 1) 

Potline D and E were respectively commissioned and put 
into service in 1986 and 1991. They are very similar potlines 
as they both consist of 240 pots of APl 8 technology with the 

Fig. 1 Methodology to stabilize the GTC operation at higher line 
loads 

Y. Beliveau et al. 

exception that the pots are distributed in two potrooms for 
potline D and four potrooms for potline E. 

Two GTCs are installed to capture and treat the pot 
exhaust flows of both potlines D and E. They were all 
supplied by Fliikt Canada, which today is GE Power. The 
Main characteristics of the GTCs are presented in Table 1. In 
2012 the average emissions of both potline D and E were 
between 0.70 and 0.75 kg TF/ton Al. This includes the GTC 
stack emissions and the pot fugitive emissions that escape 
the potroom building at the roof ventilator level. 

Definition of the Future Operation and Emission 
Target (Step 2) 

It is part of the best practices to provide sufficient pot 
exhaust flow to maintain a good collection efficiency on the 
pots. The higher the exhaust flow is, the higher the gas 
collection will be as well. This means the fugitive emissions 
that escape through the openings around the pots will be 
immediately lowered. This principle is formulated by Edgar 
Demedde and described in [1]: 

With: 

Gas collection efficiency, % 
Applied ventilation flow, Nm3/s 
Minimum ventilation flow for E = 1, Nm3/s. 

In addition to capturing the process gases, another func­
tion of the pot ventilation is to evacuate the heat release from 
the electrolysis process that take place inside the pot. As 
most of the exhaust gases are composed of ambient air that is 
drawn inside the pot superstructure through the various 
openings or gaps (i.e. pots are not sealed), the exhaust flow 
applied to the pots becomes a key parameter to control the 
temperature of the gases. The efficiency of the alumina 
dry-scrubbing process is strongly dependent on gas 
temperatures. 

For the project, a maximum temperature of 125 °C at the 
inlet of the GTC was identified as part of the design basis 
used to estimate the pot exhaust requirement for operation of 
potlines D and E at higher potline load. Based on that, a heat 
balance around the pots established that 1.74 Nm3/s/pot 
would be a target to achieve a gas collection efficiency 
>99% when all pot covers would be closed. From 
there, solutions were elaborated to improve the overall 
fluoride emission performances to a target of 0.55 kg 
TF/ton Al. 
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Table 1 Original design characteristics of the GTCs in potline D and E 

Item Potline D Potline E 

GTC East GTC West GTC North GTC South -- - -- - --
Installation year 1986 1986 1991 1991 

Number of filter compartment per GTC 12 12 16 16 
- - -

Type of filter bag Std cylindrical bags Std cylindrical bags Std cylindrical bags Std cylindrical bags 

Material of filter bags Polyester Polyester Polyester Polyester 
- - -

Dimensions of filter bags (m) 

- external diameter 0.130 0.130 0.130 0.130 

- length 5.85 5.85 5.85 5.85 

Number of filter bags 
- -

- per compartment 391 391 304 304 

-per GTC 4692 4692 4864 4864 
- -

Filtration surface (m2) 

- per filter bag 2.34 

- per compartment 915 

-per GTC 10,979 

Define a Path Forward to Reach Stable Operation 
(Step 3) 

Three tools (solutions) were selected and benchmarked 
against achievable flow and total fluoride emission perfor­
mances as presented in Fig. 2. It formed the path going 
forward for the project to sustain and stabilize the operation 
in preparation of creeping the amperage. The emissions were 
forecasted with the support of the smelter emissions model 

2.34 2.34 2.34 

915 711 711 

10,979 11,382 11,382 

developed by Hatch. Essentially, the strength of the emission 
modeling lays on a detailed mass balance that includes 
all processes, operation considerations and equipment par­
ticularities that influence the fluoride emissions of the 
smelter. 

The new limit is 0.65 kg TF/ton Al; however, the target 
was set for a value closer to 0.55 kg/ton. If an investment is 
made then it should surpass the limit in order not to fall too 
short. 

Fig. 2 The path going forward 
to reach stable operation 
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Implementation of the Selected Solutions 

Exchange of Conventional Filter Bags 
with Extended Surface Bags 

Technical Background About ESB 
Extended Surface Bags (ESB) are now a recognized tool in 
the aluminum industry that provides more flexibility with the 
operation of a GTC. ESB filters offer more filtration surface 
than conventional filter bags and this characteristic can be 
used to seek two to reduce stack emissions and to increase 
the pot exhaust flows [2]. 

Characteristics of ESB Filters 
The ESB filters installed in the four GTCs in Baie-Comeau 
are of the 12-pleat design type and they are made of the 
same polyester fabric material as standards bags are. An 
example is shown Fig. 3. Its principles are well described in 
Ref. [2]. 

Although they have the same dimensions as the standard 
filter bags originally supplied, the ESB filters installed at 
Baie-Comeau provide more than twice the filtration surface 
with 5.24 m2/bag. This allows for operation at lower filtra­
tion velocities which is a key characteristic to improve the 
life duration of the bags (i.e. 1.20-1.25 emfs in summertime 
with ESB compared to more or less 2.40 emfs with standard 
bags). 

Considerations Regarding the Installation of ESBs 
The installation of ESB filters in all four GTCs was easy and 
was performed by the smelter personnel, a local contractor 
and with guidance from the supplier. The following obser­
vations are of interest: 

• No modification was required to the existing tubesheet on 
which the bags are suspended since the project team 
specified the ESB with the same diameter as the original 
standard bags to fit in the same holes. 

Fig. 3 ESB filters (source 
Advancetex International) 

Y. Beliveau et al. 

• New cages were required to fit the star-shaped bags. This 
is always the case for the first exchange as the standard 
cage cannot be reused. This increased the cost of initial 
supply but, as the cages are made of steel wires of strong 
construction, they have demonstrated a typical life 
duration of about 10-15 years. When compared with 
traditional solutions such as increasing the fan capacity 
or the addition of new filtration compartment, the use of 
ESBs is a more cost-effective solution to increase the 
capacity of the GTCs even with the requirement for new 
cages. 

• The cage design was specified to be made of two-pieces 
to facilitate the insertion of the bags on the cages and the 
placement of the cage/filter assemblies inside the filter 
compartment. The same characteristics also ease the 
removal of the cage/bag assemblies at the end of the 
duration life. 

• No special tools were required except a pole to place the 
pleats correctly between the vertical wires of the cage. 

• No modification to the existing pulse cleaning system 
was required. 

• The installation takes about 2.5 compartments per week 
on average. For the GTCs in Line D it took five weeks 
and in Line E seven weeks to convert. 

The Performance of GTCs Equipped with ESB 
Filters 
After the conversion in all four GTCs, the fluoride emissions 
were cut by more than half comparing to the levels that 
prevailed with the standard bag filters (see Fig. 4). In addi­
tion, it is very evident that the ESB filters also help to sta­
bilize the operation of the GTCs and much less fluctuations 
are now being observed on the stack emissions (less peaks). 
Besides these two key results there are some other obser­
vations from Fig. 4: 

• High stack emissions occurred in 2014 in potline D after 
the conversion to ESBs. They are related to operational 
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Monthly Average HF Stack Emissions 

(ESB Filters vs Conventional Filters) 
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Fig. 4 Improvement in Fluoride Emissions after the Installation of ESB filters 

problems that occurred with the GTC West unrelated to 
the ESB filters. After these issues were resolved, the 
emissions came down again and stabilized. 

• In April 2014 the stack emissions improved in both GTC 
North and GTC South even though the ESB filters were 
not installed yet. These changes are related to improve­
ments in operating practices such as the use of new 
alarms, standardization of work practices between oper­
ators, quicker transfer of monitored process parameters 
into the plant SCADA and other, smaller changes. Once 
the ESB filters were installed in these two GTCs in May 
2015 and March 2016, the fluoride emissions improved 
further to reach similar levels as those observed in the 
GTC servicing potline D (approximately 1 ppmv HF). 

Other key benefits reported by the GTC operation team 
following the installation of the ESB filters are: 

• Pot exhaust flows were raised to keep control over gas 
temperatures during amperage increases. One part of the 
pressure gain was used to allow the fans to draw more 
flow. The remaining part was used to let the alumina cake 
build on the surface of the bags and get better HF 
removal. 

• The observed bag life has been very good so far. The 
oldest ESBs are now 5 years old and are still performing 
well. For about the same differential pressure setpoint 
(LlP = 2500 Pa), they require to be pulsed less often 
which results in a reduce the stress on the material. 
Typically, one bag will last about 80,000-100,000 pul­
ses. In that sense, it is important to control the cleaning 

frequency of the bags to optimize their life. ESB are 
helpful in Baie-Comeau to achieve this. 

• A visual inspection of the ESB filters was performed 
during the second trimester of 2018 when the supplier 
(Advancetex International) visited the Alcoa 
Baie-Comeau smelter. The findings were that so far the 
integrity of the ESB filters is very good or even better 
than expected, including the bags installed in the fall of 
2013 in the potline D GTCs (Fig. 5). 

Towards the end of the duct refurbishments it was evident 
that less air penetrated the collector ducts as gas tempera­
tures were marginally higher at the inlet of GTCs. This was 
compensated for by drawing a slightly higher pot exhaust 
flow. This gave the envisioned result. 

One of the benefits of using ESB type bags is that the 
pulsing is much friendlier. Figure 6 compares the duration 
between pulses monitored in all four GTCs when only GTC 
East and GTC West were equipped with ESB filters during 
the period between October 2014 and May 2015. The delay 
between the pulses is clearly longer in these two GTCs that 
were at the time already converted. 

Improved Distribution of Fresh Alumina 
to the Reactors 

Original Design of the Fresh Alumina Airslides 
In the original design of the GTCs, the distribution of fresh 
alumina across the various reactors was performed by 
compartmentalized airslides. A distribution box distributed 
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Fig. S Trend of gas temperatures 
during the amperage creep period 
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Fig. 6 Benchmark of pulse 
cleaning frequencies between 
ESB filters and standard filter 
bags (period covered: October 
2014-May 2015) 
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the fresh alumina flow into each of the airslide compartments 
and each compartment delivered it to a specific reactor of the 
GTC. This system configuration was an economical design, 
but it had a few long-term drawbacks such as. 

• There was no reliable means to ensure a proper long-term 
seal between the metal partitions and the fluidizing fab­
ric. This caused variations in the distribution of alumina 
across the various reactors. 

• The internal partitions became worn and eventually 
perforated, leading to increased variations in the distri­
bution of alumina across the various reactors. 

• There was no reliable means of inspecting the internal 
partitions of these airslides to predict or even detect holes 
in the internal partitions. 

el GTCEast 

11D GTCWest 

I • • 

• There was no back-up system allowing continued GTC 
operations if a section of airslide needed to be removed 
for inspection and/or repairs. 

In the end it meant that when the GTC's overall efficiency 
diminished, the operator was left to "assume" that is was the 
result of a faulty distribution of the fresh alumina across the 
various reactors caused by the failed partitions in the parti­
tioned airslides. 

Purpose of Replacing the Airslides 
In 2015, a project was initiated to replace the alumina dis­
tribution system. The fabrics had exceeded their useful life, 
the overall conditions of the airslides were poor, there was a 
real risk for a catastrophic failure, and the performance did 
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not meet the requirements for the long-term production 
plans. 

Design Requirements and Configuration 
To improve and make the distribution of fresh alumina more 
reliable, the new distribution system had to meet the fol­
lowing requirements: 

• Ensure long-term, constant, even but adjustable distri­
bution of fresh alumina to each reactor 

• Provide maintenance access and ability to repair without 
affecting operations of other reactors 

• Integrate within all existing GTC structures and systems 
• Allow for installation and commissioning without inter­

ruption to existing operations. 

Several different system configurations were considered such 
as individual airslides to each reactor, horizontal airslides, 
centralized distribution box with individual airslides, and 
more. It included various configurations proposed by 
equipment Vendors that all were backed by performance 
guarantees. However, the integration of the various config­
urations presented very different challenges and opportuni­
ties and the deciding factors in the selection of the 
equipment vendor and system configuration were: 

• Ease of integration into existing installation with good 
maintenance access 

• Minimizing installation costs 
• A voiding project delays. 

The selected system consists of a rotary feeder combined 
with a horizontal airslide. The rotary feeder controls the total 
flow of fresh alumina to the reactors while the airslide 
delivers the alumina over the full length of the GTC. The 
flow of fresh alumina to each reactor is controlled by an 
adjustable slot in the airslide at each discharge point to the 
reactors. Since the new airslides required less fluidizing air 
than the original compartmentalized airslides, it was possible 
to reuse the existing fluidizing blowers which was an 
important saving. 

Another interesting maintenance feature is that all the 
airslides have an identical bottom section. This means that a 
single spare bottom section with pre-mounted fluidizing 
fabric can be kept as a spare. In this way, replacing the 
fluidizing fabric of an airslide section requires only a short "pit 
stop" interruption of the alumina injection (Figs. 7 and 8). 

Engineering and Construction Notes 
There was a significant project schedule constraint associ­
ated with weather. Since the GTCs are enclosed, the 
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temperature inside becomes too high for construction work 
in the summer months even in Quebec. It was therefore 
necessary to ensure that all materials and labour were 
available in the fall so that the work could be completed over 
a single winter season. 

Several aspects of the engineering and construction work 
contributed to a successful installation and commissioning: 

• Even after selecting the system, which offered the most 
favorable configuration for integration into the existing 
installation, a significant effort was put into ensuring all 
clashes were identified and resolved before the start of 
fabrication or construction. Using 3D design was most 
helpful with this. 

• This type of project has numerous and considerable 
impacts on the operation and maintenance activities of 
the plant. Extensive consultations with and involvement 
of operating and maintenance personnel allowed the 
project team to identify and manage all operation and 
maintenance interfaces. A great benefit of these consul­
tations was that it allowed for better understanding by all 
stakeholders of project constraints and objectives as well 
as overall project buy-in. 

• A detailed construction schedule, specifying required 
sequences for all major tie-ins and construction events, 
was prepared before issuing the installation contract for 
bid. This ensured proper alignment between the owner 
and the contractor thereby avoiding additional costs. 

• A quality control system with associated documentation 
was implemented on the installation work of this project. 
This ensured that the installation was complete and 
within tolerance, thereby accelerating the commissioning 
activities. 

Results 
Following commissioning of the new fresh alumina distri­
bution system, a good improvement was achieved in the HF 
capture efficiency as illustrated below. It clearly shows it has 
its role in the total reduction of fluoride emissions (Fig. 9). 

Refurbishment of the GTC Collector Ducts 
Followed by Flow Balancing 

The 3.5 km long gas collection ducting network from each 
of the 480 pots to the four smelter GTCs presented damages 
and signs of wear. After several inspections, the key issues 
were damages in the ducts and expansion joints, accumu­
lation of dust inside the ducts, and poor access to the flow 
balancing dampers of each pot. For the following reasons 
these issues were addressed in the project: 
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Fig. 7 3D view of configuration of both systems (green/horizontal = new, red/slanted = old) simultaneously during construction (top of GTC 
removed for clarity) 

Fig. 8 3D view of final system configuration (top of GTC removed for clarity) 

• The damages and accumulations in the ducts could lead 
to a collapse if no action was taken. 

• The perforations allowed the infiltration of air, which 
reduced the pot exhaust flows. Even worse is that water 
was entering through these perforations that resulted in 
agglomeration of dust inside the ducts. As a result, it also 
caused damage to the wall. 

• The accumulation of dust inside the ducts as well as the 
ducts damaged by falling ice increased the pressure los­
ses of the ventilation system. This again leads to an 
increase in power consumption. 

• The old location of the pot dampers didn't allow a proper 
access for balancing the flows from the pots. These 
dampers were located between the electrolysis room 



Results from Fluoride Emission Reduction Projects .. . 845 

Fig. 9 Impact on HF emissions 
from improvements to the fresh 
alumina distribution system 

Monthly Average HF Emissions (Potline D - East) 
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Claustra wall and the potroom building outside wall, at 4 
meters from the ground with no real access method. This 
meant pot flow balancing was not done. 

After a full assessment of the situation, the following 
actions were taken: 

• For the ducts that didn't present major deficiencies, a 
repair program was developed. This was the case for 
most of the duct sections. 

• For the duct sections with major damages, a replacement 
plan was put in place. All these sections had been dam­
aged by heavy loads of falling ice from the roof. 

• All the expansion joints were replaced. Their new design 
was improved to have less pressure loss. 

• Flow balancing dampers were redesigned and relocated 
inside the potrooms for easy access. 

• All the dielectric sleeves at the pot superstructure dis­
charges were replaced. 

• A cleaning method was developed for duct sections that 
presented dust accumulations in the future. 

• Ice-breaking structures were installed at typical locations 
where ducts had been damaged by falling ice. 

What is interesting is that the collector ducts at the 
Baie-Comeau plant are made of aluminium and not steel. 
This is not very common and most GTC duct systems are 
made of carbon steel. It should be noted that no erosion 
damage was detected at the ducts, and most of their failures 
seemed to be started at the duct welds. 

Duct Repairs and Cleaning 
For the repairs in situ of the ducts, a classification of typical 
deficiencies was done, and typical repair methods were 
developed. The temporary repairs already in place were also 
corrected since they were not made to last and could affect 
the structural capacity of the ducts. The biggest issue for 
doing this works was the access to the ducts, and the quality 
of welds with the presence of high magnetic fields. Given 
the number of duct sections and repairs to be executed, a 
comprehensive list of repairs was developed for quality 
control, including the inspection of each weld by a welding 
inspector. 

Dust accumulation inside the ducts was initially detected 
with a thermal camera (see Fig. 10). A cleaning plan was 
implemented, and results were verified again with thermal 
photos of the ducts. In some of the duct sections to be 
cleaned, new inspection doors had to be installed for 
accessing the inside of the ducts. 

Replacement of Selected Duct Sections 
and Expansion Joints 
Several duct sections were too damaged, and they had to be 
replaced. The project team together with the operations team 
worked thoroughly on planning these duct replacement 
works. The most important risks included: human safety, 
potroom emissions, ambient emissions and plant operations. 

The project succeeded in doing these replacements within 
only 30 min with a duct section disconnected from the 
system. Affected GTCs kept working during the replace­
ments and only the pots located upstream the replaced duct 
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Fig. 10 The use of thermal imaging to identify built-up of dust inside ducts. The cold (purple) areas indicate that there is a built-up of dust inside 

Fig. 11 Photo taken during the replacement of a duct segment 

sections lost their gas collection during the replacement. This 
leads to a temporary increase in emissions which must be 
communicated with the environmental authorities ahead of 
time so that no issue arises from this (Fig. 11). 

All the expansion joints, the biggest with a diameter of 
3200 mm, were replaced. The GTC drafts were not modified 
for these works, nor was the gas collection from the pots was 
affected. A replacement did not have a major impact on the 
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Fig. 12 A new balancing damper with easy access 

suction like a duct segment replacement. But this element 
should be part of the communication to the environmental 
authorities so that it is made known. 

Damper Replacement and Flow Balancing 
The replacement and relocation of the pot dampers (butterfly 
type) allowed their manipulation for balancing the flow of 
the pots. 

During installation, damper disks were adjusted with 
theoretical positionings calculated by the project team with a 
flow simulation software. Once all the dampers were 
installed, a campaign for fine tuning was done. For this 
adjustment, first an equivalence between drafted flow and 
static pressure at the pot outlet was obtained. After this 
verification, it was possible to balance the flows for all the 
pots using the static pressure measured at the pot outlets. 
Results were remarkable and almost instantaneous, achiev­
ing a reduction in the potroom roof emissions, and a clearer 
atmosphere inside the potroom building. The positive feed­
back from the workers in the potroom was a big compliment 
for the project. 

New dampers were designed with a capability of future 
upgrade which would allow their automatization for full 
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opening during anode replacement and other pot mainte­
nance works. This automated operation would allow having 
increased flow drafted temporarily, minimizing the emis­
sions from the pots (Fig. 12). 

Conclusions 

Discussed are the preparation, execution and results of 
improvements that were made to the ventilation and scrub­
bing systems in Alcoa's Baie-Comeau potline D and E. The 
project included: 

( 1) Refurbishment of the collector ducts 
(2) Fresh alumina distribution systems inside GTCs 
(3) Conversion to extended surface filter bags. 

The combination of all three modifications has resulted in 
lower stack and roof emissions while the line amperage was 
increased by approximately 7%. The year immediately after 
conversion to extended surface filters was the best on record 
for Baie-Comeau. Average total fluoride emissions for 
2016-2018 have been reduced by 28% versus the previous 
three years, which bring it right at the envisioned target. 

The implementation of the three solutions also has cre­
ated a much more reliable operation with more consistent 
and stable stack emissions. Importantly, it has given the 
operators the confidence that the system is up to the job. 
Besides all of this, the much-improved environment inside 
the potrooms is a big bonus on top of the other results. 
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Abstract 

Fluoride emissions to the atmosphere were estimated by a 
Monte-Carlo simulation of emissions from 30 prebake cells in 
a potroom. The fluoride emission of the prebake cells was 
evaluated from a mathematical model. The gas collection 
efficiency of the prebake cells was determined from the gas 
exhaust rate, the open area of the hooding and the heat loss 
from the alumina cover. 

The effect of some operating variables of the prebake cells on 
the fluoride emissions to the atmosphere is demonstrated 
quantitatively. Monte-Carlo simulations can be useful for 
comparing different strategies (hood tightness, gas exhaust rate, 
operations) for minimizing the emissions to the atmosphere and 
for awareness training of personnel. 

Introduction 

Reduction cells, used for the production of aluminum, contain 
molten cryolite at a high temperature. Some of the cryolite 
either evaporates or is decomposed by hydrogen in the feed 
materials or by water vapor in the air; thus forming gaseous and 
particulate fluoride emissions. Most of these fluorides are 
captured by a gas exhaust system and are treated in a scrubber 
(Figure 1 ). However, some fluorides escape to the atmosphere 
via vents in the potroom roof and via the stack of the scrubber. 

Since the beginning of the aluminum industry, fluoride 
emissions to the atmosphere have been of concern. Most of the 
technological problems were solved in the sixties and seventies 
[ 1]. Development work has shown that good hooding 
combined with dry scrubbing is an economical option for the 
capture and treatment of fluoride emissions from prebake cells. 

The emphasis is now on maintaining excellent gas collection 
and scrubbing efficiencies during the life of a new smelter or on 
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upgrading older smelter facilities. The present study highlights 
the effect of some variables, which are important in the control 
of fluoride emissions to the atmosphere. 

STACI( 

AOOf VENTS _...-..._ / 

OR"t SCRUBBER 

) 

Figure 1 - Environmental Control System of a Potroom 

Fluoride Emissions from a Prebake Cell 

Fluoride emissions from reduction cells have been well 
characterized for some time now [2,3,4]. Haupin and Kvande 
[5] have even developed a model for the prediction of fluoride 
emissions from a prebake cell with point-breaker feeders. The 
model showed good agreement with plant measurements. 

The total fluoride emission of a prebake cell was estimated 
using a number of operating parameters related to the AP-18 
cell technology: 

(a) Volatilization of bath 
(b) Entrained bath 
( c) Formation of HF 
( d) Hydrolysis of pot fumes 

(Fvp) = 10.61 kg F/ton Al 
(F.P) = 0.63 kg F/ton Al 

(F8b) = 15.96 kgF/tonAl 
(F gp) = 3.24 kg F/ton Al 



The gaseous fluoride emission was (F gb +F gp) = 19 .20 kg F /ton 
Al and the particulate fluoride emission was (F vp +F •P -F gp) = 
8.00 kg F/ton Al. The total fluoride emission of the prebake 
cell was then 27 .2 kg F /ton Al. The ratio of gaseous/particulate 
fluoride was 70 %/30 %. This is in fair agreement with plant 
measurements at 60 %/40 %[6]. 

The model has not been verified against other cell types using 
either side or centre breaking or against seasonal variations of 
emissions. However, the emission model contains a number of 
"kinetic" constants by which it could be recalibrated easily. 

Gas Collection Efficiency of a Prebake Cell 

Gas collection efficiencies on prebake cells are not measured 
frequently and hence data are sparse [7 ,8). Such data often 
give· little indication of the effect of variables influencing the 
gas collection efficiency. Efforts have also been made to 
develop a theoretical relationship based on an "ideal" cell 
[9,10). The "ideal" cell has uniform distributions of hood 
openings, suction and heat loss along its length. 

Based on a ma1hematical model, Lid and Nilsson [9] developed 
an equation for the gas collection efficiency of a prebake cell. 
The equation was derived and validated for a closed cell. It 
was uncertain, however, whether it is also applicable to open 
cells when some panels are removed for operations. 

Based on a physical model, Demedde [10] developed an 
equation for the gas collection efficiency on closed or open 
prebake cells : 

If 1he actual gas exhaust rate exceeds a critical gas exhaust rate, 
then the gas collection efficiency will be 100 %. Both 
theoretical relationships predict a discontinuity at a gas 
collection efficiency of 100 %, i.e. the curve is not asymptotic, 
although such a trend is often deduced from plant 
measurements. 

The minimum or critical exhaust rate was determined by the 
following equation : 

where GCE = gas collection efficiency (%) 
Q = actual gas exhaust rate (Nm3/s) 
Qm = minimum gas exhaust rate (Nm3/s) 
A = open area of the hooding (m2

) 

cd = orifice coefficient (0.671) 
g = acceleration due to gravity (9.81 m/s2

) 

H = heat loss from the alumina cover (kW) 
T0 = normal temperature (273 K) 
T 1 = air inlet temperature at hood opening(K) 
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T 2 = gas exhaust temperature (K) 
L = height of the hood (m) 
cP = specific heat of air (J/kg.K) 
Po = density of air at normal temperature (kg/m3

) 

By neglecting heat losses from the cell hooding the gas exhaust 
temperature may be determined from the heat balance equation: 

(3) 

The equation for the gas collection efficiency was calibrated 
against a physical model at a scale of 1 :4. The equation for the 
minimum exhaust rate was verified on a prebake cell. 

Primary Gas Collection Efficiency 

Many different types of operation are carried out on the 
prebake cell. The main operations are for alumina feeding, 
anode changing, anode etfoct killing and control purposes. 
Some of these operations have a number of steps. During 
these operations cell emissions of fluoride and heat usually 
increase and in addition some hood panels are removed or an 
end door is opened. 

The primary gas collection efficiency for a pot-day was 
determined by summing over the total number of operations: 

where 

n 

G= L 
1 

n 

(E * t * GCE) / L 
1 

(E * t) 

G primary gas collection efficiency (%) 
E emission of total fluoride during the 

operation (kg F /ton Al) 
GCE = gas collection efficiency during the 

operation (%) 

(4) 

t = duration of the operation (minutes per 
pot-day) 

n number of operations 

A total of 13 different pot operations were considered. 

Fluoride Emissions to the Atmosphere 

Fluoride emissions to the atmosphere come from the roof of 
the potroom and from the stack of the scrubber. The roof 
emission was evaluated from the equation: 

n 

R = L E * (I - GCE/100) * (t/1440) (5) 
1 



The scrubber emission was evaluated from the equation: 

n 

S = Z L E * (GCE/100) * (t/1440) 
1 

(6) 

where R 
s 
z 

= roof emission of total fluoride (kg F/ton Al) 
scrubber emission of total flu01ide (kg F/ton) 

= (I - eg) * f + (I - e,)*(l - f) 
scrubbing efficiency for gaseous fluoride 
(%/100%) 

e, = scrubbing efficiency for particulate fluoride 
(%/100%) 

f = fraction of gaseous fluoride in total fluoride 

Another source of fluoride emission is spent anodes, which 
are transported to a cooling area after removal from a cell. 
The anode butt emissions amount to about 0.06 kg F/ton Al 
and are small compared with the other emissions [11]. 

Monte-Carlo Simulations for a Group of Cells 

All the cells in a potline have slightly different operating 
conditions and hence distributions were assigned to many of 
the variables; these were the gas exhaust rate, the hood open 
area, the heat loss from the alumina cover and the fluoride 
emission rates and times of the different operations. 

The three parameter Weibull distribution was selected 
because of its simplicity and flexibility [12). When the 
median value is used, the cumulative probability function is: 

F(x) = I 00 * (I - exp[ln (0.5) * ((x - x1)/(x,,, - x,)rD (7) 

where F(x) = cumulative frequency(%) 
x = value of the variable 
x, = minimum or maximum value of the variable 
x,. = median value of the variable 
m = shape parameter 

Ifm=4, the distribution is almost normal. Ifm=2, the 
distribution is skewed. Such distributions are sampled by a 
series of random numbers in order to assign values to the 
different variables. 

Monte-Carlo calculations were made for 30 cells over a 
period of 14 days. This was judged to be sufficient for 
demonstration purposes. The normal cell emission of total 
fluoride was assumed to be 27 .2 kg F /ton AL During some 
operations the fluoride emissions may increase tenfold. Two 
different cell designs were compared and the effect of a dual 
exhaust system was evaluated. The gas exhaust rate was 
increased by 80%, when the dual exhaust system was in use 
for the operations on the cell. The calculated results show 
the average values and their 95% confidence limits. 
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Simulation Results of Cell Design #1 

In this design the hood open area and the heat loss from the 
alumina cover were "large"; both of these features reflect the 
AP-18 cell technology [ I 3, 14]. The simulation results are 
summarised in Table I. 

Table I - Results of Cell Design #1 

Gas Dual Primary Gas Roof Emission 
Exhaust Exhaust Collection % kgF/ton Al 
Nm3/s % 

1.1 0 91.65 ± 0.77 2.26 ± 0.21 
1.3 0 96.50 ± 0.18 0.95±0.05 
1.5 0 98.59 ± 0.24 0.38 ± 0.07 
1.7 0 99.50 ± 0.06 0.14 ± 0.02 

1.1 80 92.48 ± 0.82 2.04 ± 0.23 
1.3 80 96.94 ± 0.35 0.83 ± 0.09 
1.5 80 99.00±0.20 0.27 ±0.06 
1.7 80 99.76 ±0.10 0.06 ± 0.03 

The roof emission of total fluoride follows an exponential 
relationship with the gas exhaust rate, if the dual exhaust 
system is not used: 

R = 380.0 * exp(-4.63 * Q) (8) 

The correlation coefficient was very high at 0.999. Evidently 
the dual exhaust system is effective only if the actual gas 
exhaust rate exceeds the minimum gas exhaust rate, which is 
1.44 Nm3/s for the closed cell of this design (Figure 2). 
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Figure 2 - Roof Emission Versus Gas Exhaust Rate 



Scrubber emissions varied from 0.25 to 0.27 kg F/ton Al 
over the range of exhaust rates studied. 

Simulation Results of Cell Design #2 

In.this design the hood open area and the heat loss from the 
alumina cover were "small"; both of these features reflect the 
P-155 cell technology (15, 16). The simulation results are 
summarised in Table II. 

Table II - Results of Cell Design #2 

Gas Dual Primary Gas Roof Emission 
Exhaust Exhaust Collection % kgF/tonAl 
Nm3/s % 

0.7 0 87.47 ± 1.10 3.40 ± 0.32 
0.9 0 95.29 ± 0.71 1.27 ± 0.19 
1.1 0 98.24 ±0.33 0.47 ± 0.09 
1.3 0 99.42±0.15 0.16±0.04 

0.7 80 88.89 ± 1.14 3.00 ±0.31 
0.9 80 95.33 ± 0.90 1.26 ± 0.24 
1.1 80 98.68 ± 0.38 0.35 ± 0.10 
1.3 80 99.79 ±0.09 0.06±0.03 

Without the dual exhaust system the following exponential 
relationship was obtained: 

R = 121.6 * exp(-5.08 * Q) (9) 

The correlation coefficient was very high at 0.999. Due to 
the tight hood and the low heat loss from the alumina cover, 
this cell design could attain the same roof emission levels at a 
much lower exhaust rate compared to the previous cell 
design (Figure 2). Again the dual exhaust rate is effective 
only if the actual exhaust rate exceeds the minimum exhaust 
rate of0.97 Nm3/s on the closed cell. 

Scrubber emissions varied from 0.24 to 0.27 kg F/ton Al 
over the range of exhaust rates studied. 

Effect of Duration of Operations 

Some simulations were also made in order to estimate the 
effect of the operating time on the fluoride roof emission. 
This study was done on Cell Design #1 at an exhaust rate of 
1.70 Nm3/s and without the dual exhaust. Two operations 
were examined : 

(i) tapping operation; duration of the syphoning step, 
(ii) anode changing operation; duration of the open bath 

condition. 
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The simulation results are shown in Table III. 

Table III - Effect of duration of operations 

Duration Operation Primary Gas Roof Emission 
minutes Collection % kg F/ton Al 
per pot-

day 

7 Tapping 99.50 ± 0.06 0.136 ± 0.017 
23 Tapping 99.41 ± 0.13 0.157 ± 0.036 
39 Tapping 99.34 ± 0.15 0.178±0.020 

2 Anode changing 99.50 ± 0.06 0.136 ± 0.017 
7 Anode changing 99.28 ± 0.08 0.196 ± 0.025 
12 Anode changing 99.02 ± 0.10 0.269 ± 0.028 

The results indicate that roof emissions of total fluoride 
increase monotonically with the operating time. The data could 
be represented by the following equations: 

Tapping: 
Anode Changing: 

R=0.0013 *t+0.128 
R = 0.0133 * t +0.107 

(10) 
(11) 

The correlation coefficients were higher than 0. 980. The slope 
of these relationships varies according to the severity of 
fluoride emission during the operation. 

Roof Concentration of HF during Operations 

The average roof concentration of hydrogen fluoride of a group 
of 30 cells of Design # 1 was estimated during two operations: 

(i) tapping on 5 cells, 
(ii) anode changing on 7 cells. 

The gas exhaust rate was 1.70 Nm3/s and no dual exhaust was 
used. The building ventilation rate was assumed to be 50 000 
Nm3/hour per cell and the proportion of HF in the total fluoride 
was taken at 65 %. Emissions from spent anodes were not 
considered. 

The results indicate that the roof concentration of HF is about 
0.03 mg/Nm3 when all the cells are closed (Figure 3). This 
concentration is due to leakage from a few cells. Roof 
concentrations increase as soon as operations begin and the 
concentration level depends upon the type of operation. The 
trend of these results agree with laser measurements of HF roof 
concentrations[ 17, 18). 
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figure 3 - HF Concentration at Roof Versus Time 

Conclusion 

Using available information on cell fluoride emissions and on 
gas collection efficiency, the roof emission from a group of 
cells was estimated using a Monte-Carlo simulation under 
various design and operating conditions. The calculated 
fluoride emissions ranged from 0.3 to 1.3 kg F/ton AL These 
results were in good agreement with published plant data 
[19,20]. 

The simulations indicated quantitatively some trends such as 
the effect of the gas exhaust rate and the duration of operations 
on the roof emissions. Roof concentrations of hydrogen 
fluoride were also simulated and the results of the effect of the 
operations were realistic. 

The simulation program may be used in the evaiuation of 
different strategies for minimizing roof emissions in existing 
smelters. The program should be validated against plant data 
before such use is made. The results of the program may also 
be useful for awareness training of operating personnel on the 
variables, which are important for attaining a high performance 
of the gas collection system and thus low emissions to the 
atmosphere. 
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ANNEXE Q23 Fiche technique et brochure des 
filtres PrimaFlow



0 Cleanova I MICRONICS 

PrimaFlow- - part of our in-house manufactured filtration offerings - is the next generation 

of Extended Surface Bags (ESBs), developed through a revolutionary combination of 

proprietary filter bag, cage, and customized filter media. 

The unique design of SOLAFT® PrimaFlow™ couples bag 
and cage geometry to allow greater flow through the entire 
length of the filter bag. 

With higher gas flow, lower differential pressure, and lower 
emissions, PrimaFlow™ drives both technical and business 
improvements to customer operations. 

ADVANTAGES & BENEFITS 

• Easy retrofitting without modification to existing 
cleaning systems and cell plates, enabling increased 
production load without costly capital upgrades 

, Efficient operation with high filtration efficiency, throughput, and lower emissions 

, Extended bag life 

, Lower maintenance and operating costs due to minimal intervention and lower energy consumption 

, Lowest differential pressure 

, Highest gas treatment 

APPLICABLE INDUSTRIES 

ALUMINA ALUMINUM CEMENT ENERGY STEEL 

The Future of Industrial Filtration 

MINING 

FEATURES & OPTIONS 

FABRIC OPTIONS 
Multiple options for fabrics 

and finishes 

CHEMICAL ENVIRONMENT 
Broad Range 

OPERATING TEMP 
Ambient to High 

(Up to 260°C / soo°F) 

PRESSURE 
Lowest Differential Pressure 

PATENTED DESIGN 
Recognized world 

leaders in ESBs 

INDUSTRIAL 

www.micronicsinc.com 
www.cleanova.com 



MICR«:.~NICS 
ENGINEERED FILTRATION GROUP 

Prima Flow® 

Pioneering Innovation 
in Filter Bag Technology 
For Demanding Industries 

www.micronicsinc.com 



PrimaFlow® is a revolutionary combination of 

proprietary filter bag, filter cage, and customized 

filtration media, and is the next generation of 

Extended Surface Bags (ESBs), building on the 

StarBag™ legacy. 

The unique PrimaFlow® design improves the gas inflow into 
the baghouse filter, and increases the internal core space, 
allowing the effective flow of gas along the entire length of 
the filter bag. This enables higher gas flow, lower differential 
pressure, and lower emissions, resulting in significant 
improvements to operations. 

Key industries that benefit from our Prima Flow® include 
Aluminium, Coal-Fired Power Generation, 
Iron & Steel, and Cement Plants. 

Standard Filter Bags 
We have been improving standard bag 
technology since 1966. 

SOLAFT" StarBag· 
SOLAFT0 StarBag· has been providing 
pioneering innovation in extended 
surface filters bags (ESBs) since 1994. 

SOLAFT" PrimaFlow• 
In 2020, SOLAFT° PrimaFlow• 
was introduced, taking 
SOLAFT0 StarBags· to the next 
level for our valued customers. 

DIFFERENTIAL PRESSURE 

-----

. .......... . 

Standard 
Bag 

1966 

SOLAFT• 
StarBag· 

1994 

SOLAFT• 
Prima Flow• 

2020 

"Improvement percentages when compared to stondord bogs 

The Evolution of Filter Bag Technology 

FLOW 

CLEANING 
FREQUENCY 

The Micronics Engineered Filtration Group has been at the 
forefront of filter bag development to best meet increased 
production and regulatory emissions requirements for 
our clients. 

The introduction of Prima Flow® represents the future of filter 
bag technology today and highlights our continuous pursuit 
of excellence and pioneering innovation. 

Prima Flow® is the best alternative for quickly 
debottlenecking process filters that cause production 
limitations and it is both a sound technological and 
business choice. 

Advantages of PrimaFlow., 

• ••• ••••• ••• ••• ••• 

Lower Differential 
Pressure 

Improved Gas Flow 

• ••• ••••• ••• ••• ••• 

Lower Emissions 

Higher Particulate 
Capture 

• ••• ••••• ••• ••• ••• 

Reduced Pulse 
Frequency 

Increased Flue Gas 
Capture 

www.micronicsinc.com 



Case Study 1 
Aluminium Industry, Middle East 

A Middle Eastern Aluminium smelter was not achieving 
its desired outcomes with standard ESB filters. 
Investigations by our team confirmed that there was 
a need to minimize the internal resistance within the 
filter so as to achieve the required performance. 

We trialed SOLAFT® Prima Flow® in one of the cells, 
compared it to a cell containing the existing ESBs, and 
were able to achieve significant performance improvements. 

PROCESS PARAMETER I 
PrimaFlow® vs. 

Other Design ESB Filters 

Hours to pre-coat 155% higher 

DP after offline cleaning 30% lower 

Time to reach threshold 29% longer 

Operational DP @ Max Flow 16% lower 

The trial cells demonstrated that the PrimaFloW® filters 
were easier to clean and had lower gas resistance, which 
yielded longer time to pre-coat and lower filter 
Differential Pressure (DP). 

The Gas Treatment Center (GTC) was converted to 
PrimaFloW® and the results compared to a full GTC 
containing existing ESB filters. 

Benefits of PrimaFlow® 

• Can be retrofitted without modification to existing 
cleaning systems and cell plates. This allows an 
increase in production load without the need for 
expensive capital upgrade where baghouses are 
undersized for demand. 

• Designed to ensure efficient operation with 
high filtration efficiency and throughput, with 
lower emissions 

• Extended filter bag life due to less pulsing 

• Lower maintenance and operational costs due 
to lower energy consumption and need for 
less intervention 

PROCESS PARAMETER I PrimaFlow" vs. 
Other Design ESB Filters 

Reverse pulse 
cleaning frequency 

Filter cell DP 

64% lower 

10% lower 

When compared to the DP of conventional round filters, 
PrimaFloW® was 40% lower. Both the trial cell and the full 
GTC conversion demonstrated that the lower gas-flow 
resistance characteristics of the PrimaFloW® system yielded 
measurable and significant advances in lower pressure drop 
and reduced cleaning frequency. Operational savings were 
achieved in induction fan power consumption, cleaning 
air usage, and longer filter bag life with respect to reduced 
flexural fatigue of the filter media. 

www.micronicsinc.com 



Case Study 2 
Aluminium Industry, Europe 

A European Aluminium smelter retrofitted two GTCs 
with standard ESBs, with the aim of increasing the 

potline amperage while increasing gas flow from the 
pots and lowering filter DP. The project failed to meet 

the required targets, and the company approached 

us for a suitable solution. We recommended our 
SOLAFT® PrimaFlow®. 

A trial was conducted, and compared one cell with 
PrimaFlow® to another cell containing a competitor's 
ESB filters. 

PROCESS PARAMETER I 
PrimaFlow" vs. 

Other Design ESB Filters 

Filter DP 32% lower 

Filter Cell Gas Flow 15% higher 

Pulse Pressure 50% lower 

Pulse Frequency 79% lower 

This trial cell study demonstrated that the low gas flow 
resistance of the Prima Flow® system allowed operation at 
a low pulse frequency level, one previously not achieved at 
the smelter. The reduction in pulse air pressure and pulse 
cleaning frequency yielded a potential for -75% reduction in 
compressed air in the GTC operations. 

The Prima Flow® system also achieved the highest ever single 
cell gas flow at the aluminium smelter GTC. Overall, use of 
PrimaFlow® well-exceeded the company's high expectations. 

•• Primaflow® represents the 
best option in meeting 
regulatory emissions levels 
without compromising 
production.•• 

www.micronicsinc.com 



Case Study 3 
Power Generation Industry, North America 

An Energy Station in North America was experiencing 
premature failure from abrasion of their filter bags, 
in line with the top of the baghouse inlet air baffle 
curtain. Abrasion was also occurring at the bottom 
of the bags from high velocity gas caused by high ash 
levels in the hopper. The abrasion problem affected 
10-20% of the filter bags, with failures occurring within 
2-3 weeks of installation. The method of dealing with 
the issue was to do frequent spot changes of failed 
bags to avoid breaches of emissions regulations. 

The company investigated a number of options in an effort 
to mitigate the problems. A trial cell of SOLAFT® Prima Flow® 
filter was installed and, after successful trial, the baghouse 
was fully converted. Implementation of PrimaFlow®allowed 
a significant void volume under the filters to reduce gas 
velocity and promote ash pre-separation. Since start-up, 
the pulse pressure has been maintained at 50% of that of 
the conventional filters. 

Drop out 

chamber & 
baffle curtain 

Inlet 

\ 

than 3· gap 

Dirty A ir 

Plenum 

& Bogs 

Hopper ash 

no longer 

impacting 

filters 

The differential pressure has remained 30% lower than with 
the conventional filters while the gas flow rate has been 
maintained equal to that of the conventional filters. There 
have been no unplanned corrective maintenance entries to 
remedy filter abrasion and emissions have been maintained 
below licensed limit. 

With Prima Flow® successfully implemented, the previous 
abrasion problem and corrective maintenance issues after 
2-3 weeks post-installation have been eliminated. 

Benefits of choosing PrimaFlow® 

• We are pioneers in the development of ESBs for 
large GTCs and scrubbing systems 

• Micronics delivers proven engineered filtration 
solutions for optimal performance in customers' 
demanding industries and applications 

• Micronics has global Industry specialists that 
understand our customers' business 

• Technical support on hand when you need it 

www.micronicsinc.com 
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The Micronics Engineered Filtration Group is 

a leading global industrial filtration company 

consisting of trusted brands - SOLAFT®, AFT®, 

NFM®, FilterFab, CPE, UPC, SFM, and Action Filtration. 

We provide Total Engineered Filtration Solutions including 
industry-leading filter media, filtration equipment, field 
services, spare parts & accessories, in-house laboratory 
services, and training to our valued global customers. Our 
solutions span Dry Filtration and Liquid Filtration, including 
both Pressure Filtration and Vacuum Filtration. 

Our reputation is built on the specialized filtration 
expertise of our global team. We are proud of our 
high-quality filtration product and service operations in 
the USA, Canada, Mexico, Brazil, the UK, Australia, China, 
and India. Collectively, we are committed to providing 
solutions that contribute to Environmental Protection and 
reduced emissions ... today and tomorrow. 

Please reach out to the Micronics Engineered Filtration 
Group to learn more about the Starbag™, Prima Flow®, and 
our complete range of Industrial Filtration Solutions. 

M ICR«;,~N ICS 
ENGINEERED FILTRATION GROUP 

TECHNICAL 
INNOVATION 

PROBLEM 
SOLVING 

PROTECTING THE 
ENVIRONMENT 

SERVICE 

PROFIT 

MICR&NICS sow_r NFM AFT II SF,\\ • c Filterfab 
- ACTION 

FILTRATION 

TOTAL ENGINEERED FILTRATION SOLUTIONS www.micronicsinc.com 
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1 Contexte 

 de s  
Tinto à Alma, une étude prévisionnelle est demandée pour évaluer le bruit produit par  de 
plusieurs sources de bruit au toit du centre de coulée et de nouvelles tours de refroidissement. 

La Figure 1 présente  

 
Figure 1:  (source : Google Earth) 

2 Objectif 

des nouveaux équipements. Mais plus spécifiquement, 
les sous-objectifs sont les suivants : 

- Modéliser les équipements selon leur emplacement prévu sur le site; 

- Calculer la contribution sonore des nouveaux équipements aux zones sensibles des alentours; 

- Déterminer si rehausse le bruit dans la communauté; 

- 
équipements. 

I Soft 1~1:j 

Dans le cadre d'un projet d'expansion construction d'un centre de billette d'aluminium a l'usine de Rio 
!'installation 

la localisation du projet sur le site de l'usine. 

Localisation du projet d'expansion CBA 

L'objectif general est de modeliser l'impact sonore 

l'equipement 

Au besoin, determiner des pistes de solutions pour reduire l'empreinte sonore provenant des 
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3 Échelle de bruit 

À titre informatif, le Tableau 1  

Tableau 1: Échelle de bruit  Représentation des niveaux de pression sonore en dBA1 
Exemple de bruit  Décibels Réactions humaines 

Aucun son n'est perceptible 0 Seuil de l'audition 

Respiration 10 Le son peut à peine être entendu 

Chuchotement entendu à 1m, vent léger dans les arbres 20 Sensation de grand calme 

Conversation à voix basse 30 Sensation de calme 

Bibliothèque, réfrigérateur, rue peu passante la nuit 40 Lieu perçu comme paisible 

Pluie modérée, machine à laver 50  

Conversation normale 60  

Rue animée, aspirateur 70 
Incommodant lors d'une conversation 

téléphonique 

Réveille-matin, usine, restaurant bruyant 80 Conversation difficile, sensation de bruit fort 

Métro, tondeuse, alarme 90  

Perceuse, scie à chaîne, motocyclette 100  

Spectacle de musique amplifiée, discothèque 110 
Supportable pour une courte période, effort 

vocal maximal pour se faire comprendre 

Sirène d'un véhicule d'urgence, décollage d'un avion à 300 
mètres 

120 Début de la douleur 

Marteau piqueur, outil pneumatique 130 Douleur 

Décollage d'un avion entendu à moins de 50 mètres 140 Douleur insupportable 

niveaux de bruit sont présentés au Tableau 2. 

Tableau 2:  
Augmentation du niveau acoustique  

1 à 2 dB Typiquement imperceptible 
 + 3 dB Faiblement perceptible 
+ 5 dB Clairement perceptible 
+ 10 dB Deux fois plus fort 
+ 20 dB Quatre fois plus fort 

 
1 Source : Institut National de Santé Publique du Québec (INSPQ)  Bruit environnemental 
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presente une echelle d'exemples typiques representant des niveaux de bruit. 

Selon la sensibilite de l'oreille humaine, ii est generalement etabli qu'une augmentation du niveau 
acoustique de l'ordre de 3 dB est faiblement perceptible et qu'une augmentation de 10 dB semble "deux 
fois plus forte" d'un point de vue perceptif. Des exemples de reponse typique de l'oreille humaine a divers 
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4 Méthodologie 

4.1 Modélisation de la propagation du bruit 

Une modélisation acoustique a été effectuée à partir du logiciel de prédiction acoustique CadnaA de 
des nouveaux équipements aux 

zones sensibles. 

La modélisation prend en compte plusieurs paramètres, 
bâtiments et les caractéristiques des nouvelles sources. 

des équipements. 

4.2 Localisation des secteurs sensibles 

 dans les zones sensibles. 

 
Figure 2 : Localisation des zones sensibles  (source : Google Earth) 
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DataKustik. Le modele a ete utilise afin de pouvoir simuler l'impact sonore 

tels que la topographie, les effets d'ecrans des 

Le modele est base sur le plan d'implantation 

La Figure 2 illustre !'emplacement des quatre (4) points d'evaluation disposes autour du site de l'usine afin 
de garantir une analyse representative de l'impact sonore 

autour du site de l'usine 
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5 Seuil de bruit à respecter 

5.1 Niveaux sonores aux résidences citriques 

sonore produit par SNC 
Lavalin en 2002 lors . 

La contribution  soit grâce aux limites de bruit décrites dans la note 
instruction 98-01, soit à partir du bruit ambiant Lar, 1h mesuré. Le Tableau 3 présente les niveaux retenus 

aux  

Tableau 3 : Niveaux sonores moyens mesurés  LAeq,T 

Point de mesure Adresse ou description 
Limite sonore Limite sonore 

Nuit* (dBA) Jour* (dBA) 

1 Complexe touristique de la Dam-en-Terre 40 52 

2 2965, rang Melançon 40 51 

6 2040, chemin de la traverse 40 45 

7 3575, rang Melançon 40 51 

*La cible retenue est, soit celle mesurée au point ou la cible par défaut de la NI 98-01 si plus élevée. 
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Les seuils de bruit ayant servi aux comparaisons ont ete tires de l'etude d'impact 
de la construction de l'usine 

maximale de l'usine a ete etablie 
d' 

points d'evaluation. 
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5.2 Méthode d évaluation 

Les nouveaux équipements installés sur le site fonctionneront en continu, 24 heures sur 24. Toutefois, la 
période nocturne étant soumise à une réglementation plus stricte, celle-ci a servi de base pour établir 
objectif de conception. 

adoptée pour cette étude vise à garantir que la contribution sonore des 
  ne provoque pas une augmentation du 

niveau de bruit ambiant actuel. 

s déjà existantes et il est souhaité de ne pas 
augmenter le bruit dans la communauté, il est proposé de viser 10 dB ou plus en dessous de la limite de 
bruit. Comme mentionné dans le guide de la CNESST3, lorsque la différence entre les deux niveaux sonores 
à additionner est supérieure à 10 dB, la contribution du bruit le moins élevée au niveau total est inférieure 
à 0,4 dB, une quantité négligeable. 

Ainsi, si la différence entre la contribution sonore des nouveaux équipements et la cible de bruit est 
égale ou supérieure à 10 dB, cela indique que leur ajout aura un impact négligeable aux points 

  

 
3 https://www.cnesst.gouv.qc.ca/sites/default/files/documents/guide-exposition-bruit.pdf 
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I' 

La methodologie d'evaluation 
nouveaux equipements installes sur le site de l'usine d'Alma 

Puisque de nouvelles sources viennent s'ajouter a celle qu' 

d'evaluation. 
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6 Modélisation acoustique 

6.1 Présentation du modèle 

Le logiciel Cadna-A de DataKustic a été utilisé pour déterminer la contribution sonore des différentes 
sources de bruit du nouveau centre de billettes . Celui-ci se base sur la méthode de calcul 
normalisée ISO 9613-24  

La Figure 3 présente une vue 3D du modèle
la région dans la modélisation. 

 
Figure 3 : Aperçu 3D du modèle de propagation sonore Cadna-A 

  

 
4 ISO 9613-2 (1996) : Acoustique   Partie 2 : Méthode 
générale de calcul 
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d'aluminium 
, detaillant les methodes de calcul pour la propagation acoustique a l'exterieur. 

, integrant les batiments de l'usine ainsi que la topographie de 

- Attenuation du son lors de sa propagation a l'air libre -
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6.2 Hypothèses de calcul 

Le modèle acoustique a été simulé avec les paramètres suivants : 

 Procédure de calcul ISO 9613-2, vent neutre. Cette norme de calcul considère par défaut une 
condition de propagation favorable; 

 Température moyenne de 10°C et humidité relative à 70 %; 
 Conditions météorologiques de vent neutre; 
 Les simulations tiennent compte de la topographie du site (données LIDAR de la base de données 

topographique du Gouvernement du Québec); 
 3 réflexions sont considérées, aux récepteurs évalués; 
 0 (où 0 = Parfaitement réfléchissant, 1 = Absorbant); 
 Les bâtiments sont tous réfléchissants. 

6.3 Localisation des équipements 

 

  
 Cheminée de four de maintien (3x) 
 Évacuateur hotte de four (6x); 
 1x); 
  
 Refroidisseur à billettes (6 entrées 2 sorties); 
 s (5x). 

Une vue globale  est présentée à la Figure 4 et des vues plus rapprochées à la 
Figure 5 et la Figure 6. 

 

• 

• 
• 
• 

• 
• Coefficient d'absorption des sols a 
• 
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Dans le cadre de ce projet, diverses sources seront installees sur le site de l'usine, notamment : 

• Cheminee de four d'homogeneisation (1x); 

• 
• 
• Evacuateur chaleur d'ete ( 
• Tour d'eau (4x); 

• 
• Unite d'admission d'air frais pour le centre de billette 

de !'ensemble du projet 
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Figure 4 :   (vue globale) 
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Nouvelles 

0 
Localisation des differentes sources sur le toit de l'usine et des tours d'eau 
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Figure 5 : e rapprochée) 
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.. 

Legende 

- Re1roidisseura billiettes 

Q Ventilateurpuits chaleurele 

Q Chemin ee d'ho mog ene isatio n 

- Cheminee four de maintien 

Q Ventilateurhot1e de four 

Unite d'ad mission d'ai r frai s 

Localisation des differentes sources sur le toit de l'usine (vu 
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Figure 6 :  
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Presentation des nouvelles tours d'eau (vue rapprochee) 
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6.4 Caractéristiques des équipements 

6.4.1 Tour de refroidissement 

Les puissances acoustiques 
pression sonores (dBA) fournis par le fournisseur à une distance de 5 m (16,4 pieds) et de 50 m (164 pieds). 
Pour plus de détails, il est possible de consulter Annexe A. 

La puissance acoustique (LWA) présentée au Tableau 4 représente la puissance acoustique une cellule 
de refroidissement. Au total, pour ce projet, il y aura 4 tours de refroidissement comprenant chacune 2 
cellules.  

vitesse des ventilateurs. Il a été vérifié, en collaboration avec le fabricant des tours, que les ventilateurs 
pourraient tourner à environ 68 % de leur 
dans les pires conditions (chaleur extrême en juillet). Toutefois, il est difficile de prédire la vitesse exacte 
en raison des nombreux impondérables à prendre en considération. Des vérifications après la mise en 
service des équipements sont recommandées afin de valider les hypothèses de calcul. 

Les puissances acoustiques des équipements utilisés pour les futures activités du projet CBA devront 
être similaires ou inférieures aux niveaux modélisés (Tableau 4). 

Tableau 4 : Puissance acoustique d cellule de refroidissement à 68% de la capacité maximal pour 
le projet de CBA à Alma [dB(A)] 

Équipement Élément Puissance globale LwA 
 

63 125 250 500 1k 2k 4k 8k 

Tour de 
refroidissement 

Entrée (2x) 94 73 76 84 87 89 88 80 69 

 87 74 76 80 81 82 78 73 65 

Ventilateur 99 76 83 90 91 93 94 89 81 

Global LWA 101 80 85 92 94 96 96 90 82 

6.4.2 Équipements sur le toit 

Comme mentionné précédemment, plusieurs types de sources sont prévus s sur le toit du 
centre de coulées. La puissance acoustique des équipements a été fournie par le fournisseur sous la forme 
d  niveau de pression global à une distance de 1 m. 

a été possible de reconstituer le spectre sonore s . 
Les puissances acoustiques sont présentées dans le Tableau 5. 

Les puissances acoustiques des équipements utilisés pour les futures activités du projet CBA devront 
être similaires ou inférieures aux niveaux modélisés (Tableau 5).  

I Soft 1~1:j 

(LWA) utilisees dans le modele ont ete calculees a l'aide des niveaux de 

la fiche technique a I' 

d' 

Afin de limiter le bruit des tours d'eau, comme mesure de mitigation, ii saura possible de diminuer la 

capacite maximale sans avoir d'impact sur la performance et ce 

'une 

"Casing" 

d'etre installe 

'un 

Puisque des equipements semblables ont deja ete mesures par l'equipe de Soft dB sur le site de l'usine, ii 
par bande d'octave avec l'aide de sources equivalentes 
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Tableau 5 : Puissances acoustiques des sources fixes prévues pour le projet de CBA à Alma [dB(A)] 

Équipements 
Puissances acoustiques [dB(A)] 

Global 63 125 250 500 1k 2k 4k 8k 

Refroidisseur de billettes 
(2x) * 

104 67 81 93 98 100 97 91 85 

Évacuateur de hotte de four 
(6x) 

106 87 91 98 98 101 100 93 80 

Évacuateur puits de chaleur 
été (1x) 

98 79 84 89 92 93 92 86 75 

La cheminée des 3 fours 
* 

98 75 88 93 93 89 87 84 75 

Unité d'admission d'air frais 
(5x) 

100 79 95 98 80 74 66 64 - 

Cheminée du four de 
maintien (3x) 

91 62 71 80 85 87 85 80 75 

* Ces équipements incluent un silencieux dans les modélisations 

6.5 Contribution sonore  

Le Tableau 6 présente les résultats de la modélisation de la contribution sonore des équipements aux 
P1, P2, P6 et P7. La différence en dB entre la contribution sonore et les niveaux de bruit 

Une carte de bruit est disponible à 
Annexe B. 

Tableau 6 : Contribution sonore des nouveaux équipements 

Emplacement 
Contribution sonore simulée pour 

 nouveaux équipements 

[dBA]  

Comparaison  Période de nuit 
(période la plus restrictive) 

Respect de la cible de 
bruit (Écart >=10 dB) Seuil maximal 

 [dBA] 
Différence [dB] 

P1 27 40 -13 Oui 

P2 33 40 -7 Non (limite) 

P6 24 40 -16 Oui 

P7 26 40 -14 Oui 

Observation :  

 Selon les résultats, l a cible de 
bruit est égal ou s l xception du point P2. 

I Soft 1~1:j 

d'homogeneisation 

de !'ensemble des equipements 

points d'evaluation 
ambiant mesures aux points d'evaluation sont egalement presentes. 
I' 

• 'ecart entre la contribution sonore des nouveaux equipements et I 
superieur a 10 dB a !'ensemble des point 'e 
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7 Conclusion 

L'étude visait à évaluer la contribution sonore de nouvelles sources de bruit sur le toit du centre de coulée 
et de quatre tours de refroidissement sur le site de Rio Tinto à Alma. 

Pour définir les cibles de conception, Soft dB à proposer de viser 10 dB en dessous (voir section 5.2) du 
niveau de bruit ambiant afin de ne pas venir rehausser le bruit déjà présent dans le secteur. 

 et des informations fournies par les fabricants des équipements, une 
modélisation acoustique a été réalisée Cadna-A en positionnant les équipements aux 
emplacements prévus  

Selon les résultats de cette étude, puisque la contribution sonore 
équipements et le bruit ambiant est égal ou de plus de 10 dB (  de P2), il est considéré que 

des nouveaux équipements sera négligeable dans la communauté. De plus, 
il est prévu de faire une vérification sur site après la mise en service des équipements. 

A l'aide des fiches techniques 
a l'aide du logiciel 

sur le site de l'usine. 

l'ecart entre 

l'impact sonore de l'ajout 

I Soft 1~1:j 

de !'ensemble des 
a !'exception 
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Annexe A : Fiche technique d  tour de 
refroidissement 

 
 

 

I Soft 1~I:j 

CoolSpec™ Version 8.2.1 
Product Data: 3/13/2025(Current) 

Job Information 

'une cellule de la 

© 2025 SPX Cooling Tech, LLC. 
3/13/2025 3:17:23 PM 

Selected by 
Michael Sch il ling SPX Cooling Tech, LLC 

7401 W 129th St, 
Overland Park,KansasUnited 
States66213 

Tel 8167991908 
michael.schilling@spx.com 

Selection 
Manufacturer 
Product 
Model 
Cells 
Fan 
Fans per cell 

Model Group 

Marley 
NC Steel 
NC8412UAN1 
1 
12 ft, 5 Blades , Low Sound 
1 

Standard Low Sound (A) 

Sound » Independently Verified 
1 - Cell sound data for an unobstructed environ ment. 

Fan Speed (68.0%) 
Fan Tip Speed (68.0%) 
Fan Motor Speed (68.0%) 
Fan Motor Capacity per cel l 
Fan Motor Output per cell 
Fan Motor Output total 

Sound Pressure Level (SPL) expressed in dB (re: 20x10-6 Pa) 
Sound Power Level (PWL) expressed in dB (re: 1x10-12 watts) 

Octave Band Center Frequency (Hz) 
Distance Location 63 125 250 500 1000 2000 

16 . 4 ft Air Inlet Face SPL 73 71 70 66 64 61 

16 . 4 ft Cased Face SPL 70 66 63 57 53 51 

16 . 4 ft Fan Discharge SPL 73 74 74 70 68 67 

164 ft Air Inlet Face SPL 57 50 51 48 47 45 

164 ft Cased Face SPL 58 50 47 42 40 35 

164 ft Fan Discharge SPL 60 57 57 52 51 51 

Tower PWL 103 99 99 95 93 93 

Notes 

4000 8000 

53 47 

47 42 
63 57 

37 28 
30 24 
16 10 

88 82 

197 rpm 
7434 fpm 
12 24 rpm 

50 Hp 
16 .s 9 BHp 
16 . 59 BHp 

Overall 
dBA 

69 
60 
74 

52 
c5 
57 

99 

Sound levels have been independently verified by a CTI-licensed sound test agency to ensure val idity and reliability of 
the published values. 
Measurement and analysis of the sound levels were conducted by a certified Professional Engineer in Acoustical 
Engineering. 
Sound pressure levels were measured and recorded on various models in the acoustic near-field and far-field locations 
using ANSI S1 .4 Type 1 precision instrumentation. 
Data developed in accordance with Cooling Technology Institute ATC-128 for Small Heat Rejection Equipment per 2024 
revision. 

Other Resources 
For add itional informat ion on sound-related topics please see: 

Sound Power Impacts Per CTI Code Revision 
https://spxcoolinq.com~ ibrary/sound-power-impacts-per-cti-code-revision/ 
Understanding and Evaluating Cooling Tower Sound Levels Among Manufacturers 
https://spxcooling.com/library/understand ing-and-evaluating-cooling-tower-sound-levels-among-manufacturers/ 
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Refroidisseur de billettes

Octave BanCI 

LwdB 

Lo dB 

I 

I Soft 1~1:j 

Venti lat ion four maintien 8, 9 et 10 

Sound Data 
Noise levels IJased on Hemisphenc I Free Field condltlons. 

(Olrec ty = 2. easurem nt Distance = 3 ) 

63 Hz 125Hz 250 Hz 500 Hz 1000 Hz 2000 Hz 4000 Hz 8000 Hz 

83 82 84 83 82 79 74 7 1 

76 75 77 76 75 72 67 64 

overall Predicted Noise Leve l • 79 CIBA IFUIIY Ducted) 

30 

I 

□ 

Silencer Tag· 
Model: 
Quantity: 
UnitWeight: 
Pressure Drop: 

Fan lrifomlation 
System Tag: 
flow Rate: 
Ambient Temp: 
Operating Temp: 
Fan Width: 

Acoustic Summary 

16VCIB.V99-SN4150 
1 
132Ibs 
0.13inwg 

5200 cfm@ 0.0707 fb/fl' 
70•F 
100•F 
CentrifugaJSingteWidth 

Noise Criteria: 8S dBA 
Posioon No.: 3 (90• from Silencer Opening) 
Receiver Distance: 3 ft 
Receiver Location: OJtdoors 
Frequency I 63 I 125 I 250 I 500 1 1k I 2k I 4k I 8k 
Fan Lw Total I 96 I 99 I 97 I 91 1 64 I 81 I 78 I 71 

Average Sound Level with Si eocer. 69 dBA 

Silencer Construction 
- HRS 11 Ga Casing 
- GAL V Internals 
- 2in Flange - Fan Connection 
- 2in Flange - System Connection 
- Acoustic Media with Fbelylass Cloth Media Protection 
- VAWs standard cons1ruction methods wil be used, Mich may incfud 

caulking and stitch \Wlding. 

Exterior Coating System 
Surface Prep: SP 2 
Coat 1: lnter1ac 769 OTM Industrial Enamel ( 2-4 mils) 
Color: 

lnlerior Coating System 
Surface Prep; SP 2 
Coat 1: lnteI1ac 769 OTM Industrial Enamel ( 2-4 mils ) 
Color: VAW Blue-gray 
The Internal Co.atrig System only COYers the flange mating surfaces 
and the exposed internal hot rolled steel surfaces. 

The silencer SMCtion is bas@d on the input fan sound clata pmvidf!d by lhe fan manufacture-r. It does not take into conskl@Jllilon otherfactas ~ich may oontnb.rte- to the over al sourxl level. This may include noise from i:he 
motor. casing. duct. 0f'"Other equipmem. Pressure drop does no( take into aocouni system intake or di~arge losw-s. The silencer construc:tion ls valid fortemperan.es equal 10 or less !hart 350 ' F (17e "C). The coating Is valid for 
temperatures equal to or less ihan 200 'F (93 "C). 

This document con~ 
m.teri.11.Md.'or" 
infoon.tion'Atlichisthl' 
propenyofVAWSysiem:s 
Ltd.~issuppiedoolyon 
i1oomdentii1l ~Sff. No 
reproduction.~n~ 
ordisclosure shillbe 

=•~l~=,,RST==oss==UE======================:1=,~= .... ==- =~l==ow==:===~=il~~':' 
R£~ v1~ _____ DE_ sc_R,_PTION ____ ,SK>N_ s ___ ~ IDA_r_e_oss_ue_o~'l_ •_v~ _- _ •v-a~~':!~.,.of 

ltnt .. u Ptberaise Spe<i'iert· 
-Oimensions Mf! in nc/'N!~ 
-Oimensiorts shollm ME 

nominill. F« inlonniltion on 
milriufilcturingtoler.mtes 
COntilCI. VAW S}'5!1'rm. l1d. 

VAW Systems 
1300 roksU!r Bou1e,vM11. Winniaea, MMii:lobil, Ci1Mlill - .v;ms.,..,,.,.,..._ com 

-It A.irPro Fan & Blower Co. 
JofWtef Mark Grinder 

-~=-------<owa,11ll! CIB - Circular Inlet silencer 
General DesiQn & Performance 
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Annexe B : Cartographie sonore  Contribution sonore du centre de Billettes 

I Soft 1~1:j 
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Figure 7 : Cartographie sonore   Projet CBA- Usine d'alma -

I Soft 1~I:j 
Cartographie sonore 

RTA usine d'Alma 

Centre de Billettes d'Aluminium 

Calcul selon ISO 9613 
Temperature: 10' C 
Humidite relative: 70% 
Courbes isophones a 1.Sm du sol 
Grille de calcul au 20.0m 

Niveaux sonores 
c=_ : 25dBA 

= 30 dBA 
~ = 35dBA 

= 40 dBA 
E = 45dBA 
~ =50dBA 

= 55 dBA 
= 60 dBA 

Source ponctuelle 
J Source surfacique 

Source surfacique vert. 
c::::J Batiment 
0 Cylindre 

Ecran 
8 Recepteur 

Echelle 
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Annexe C Niveaux partiels 

 

 

 

 

 

 

 

 

 

 

Points 
 Équipements 

Niveau 
équivalent 
global LAeq 

[dB(A)] 

 

63 125 250 500 1k 2k 4k 8k 

P1 

Tours de refroidissement 25  8 13 19 19 19 12  

Unité d'admission d'air frais 15 - 10 13 - - - - - 

Refroidisseur à billettes 16 - - 9 12 11 1 9 12 

Cheminée four de maintient - - - - - - - - - 

Hotte de four - - - - - - - - - 

 - - - - - - - - - 

 - - - - - - - - - 

P2 

Tours de refroidissement 30 15 19 25 25 25 19 - - 

Unité d'admission d'air frais 21 1 17 19 - - - - - 

Refroidisseur à billettes 23 - 4 15 19 19 12 - - 

Cheminée four de maintient 10 - - 2 6 5 - - - 

Hotte de four 18 4 8 12 12 13 6 - - 

 18 3 8 12 13 12 6 - - 

 - - - - - - - - - 

P6 

Tours de refroidissement 21 6 11 16 16 15 6 -  

Unité d'admission d'air frais 13 - 8 10 - - - - - 

Refroidisseur à billettes 15 - - 9 12 11 - - - 

Cheminée four de maintient -  - - - - - - - 

Hotte de four 12 - 3 7 6 5 - - - 

 11 - 2 6 7 4 - - - 

 - - - - - - - - - 

P7 

Tours de refroidissement 23 7 12 18 18 17 9 - - 

Unité d'admission d'air frais 13 -6 9 11 - - - - - 

Refroidisseur à billettes 18 -16 -3 11 14 14 2 - - 

Cheminée four de maintient - - - - - - - - - 

Hotte de four 12 -2 3 7 6 6 - - - 

 12 -2 3 7 7 5 - - - 

 - - - - - - - - - 

I Soft 1~I:j 

d'evaluation 

I 

I 

Evacuateur d'ete 
I 

Cheminee d'homogeneisation 

I 

I 

Evacuateur d'ete 
I 

Cheminee d'homogeneisation 

I 

I 

Evacuateur d'ete 
I 

Cheminee d'homogeneisation 

I 

I 

Evacuateu r d 'ete 
I 

Cheminee d'homogeneisation 




