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Ventilation of poultry houses -
Heat, humidity and gas balance
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In a poultry house, 85% of heat loss is through ventilation and only 15% through the building




Conventional ventilation

The litter is overloaded, fostering the generation of contaminants

Water added to the house per 1,000 birds
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A : h T1 Outside air entering the exchanger
I r eX C an g e r T2 Outside air exiting the exchanger
T3 Evacuated air entering the exchanger

T4 Evacuated air exiting the exchanger

(Temperatures indicated are based on a heat recovery
efficiency of 70%)
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Air exhaust

Air exchanger

Cold outside air

Efficiency:
Heat transfer area
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Multiple plate heat exchanger
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Air exchanger

Heat transmission within an air/air heat exchanger
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Air exchanger

Air exchange rate depending on outside air temperature
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Exchanger efficiency

Predictions and calculations of reductions are complex
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Exchanger systems
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Applicable financial assistance
programs for the agricultural sector

Agriconseils

For MAPAQ), the Réseau Agriconseils
established in the different administrative regions
of Québec are a one-stop shop for business and
agricultural advisors

Grant and consulting aspects related to energy,
greenhouse gases, profitability and feasibility
study
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Applicable financial assistance
programs for the agricultural sector

Quebec's Energy Transition (TEQ)

Queébec's Energy Transition is a crown
corporation under the responsibility of the
Minister of Energy and Natural Resources

Its mission is to support, stimulate and promote
energy transition, innovation and efficiency and
ensure an integrated governance
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Québec's Energy Transition (TEQ):
EcoPerformance

Objectives:
Energy efficiency
Reduction of GHG emissions
Conversion to lower emission energy sources
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Québec's
Program

Programmes en
transition énergétique

Clientéles - Lescormommueus dinari. o sctours ducis
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EcoPerformance: Program Rules

Maximum amount of financial assistance

Categor Maximum per | Maximum per site
S8 application ($) ($/year)

Small and medium consumer $5,000,000 $10,000,000
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EcoPerformance: Program Rules
Project Eligibility Limit:

Return on investment period (RIP) also called payback period for the energy
investment. The ratio of the measure's total eligible expenses to the measure's net
annual financial savings from energy consumption

Limitations of profitability criteria for measures/projects

Participant category RIPmin (years) RIPmax (years)

Industrial 1 year 15 years

LC Commercial 3 years 20 years
Institutional 5 years 20 years

Industrial 2 years 20 years

SMC Commercial 3 years 20 years
Institutional 5 years 20 years
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EcoPerformance: Program Rules

The financial assistance granted is the lesser of the following amounts:

e = R

Large industrial consumer 75% 1 year S40-50/t
Large commercial consumer 75% 3 years S40/t
Large industrial consumer 75% 5 years S40/t
Small and medium industrial consumer 75% 2 years $125/t
Small and medium commercial consumer 75% 3 years $125/t
Small and medium institutional consumer 75% 5 years $125/t

Process fugitive emissions reduction project 75% N/A S25/t
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EcoPerformance: Eligible expenses

Cost of purchasing and retrofitting equipment, including equipment
required for energy metering

Engineering costs
Installation costs
Start-up costs
Professional fees
Calibration costs

Contribution cost to be paid to the distributor for an energy conversion
to take place

Energy metering costs and report writing expenses
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EcoPerformance: Program Rules

1. Preparation of documents (1 to 2 months)

(TEQ)
Project plan signed by an engineer
Monitoring plan signed by an engineer

2. Filing the application

avicole
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EcoPerformance: Program Rules

3. Obtaining the priority date (x 1 month)

The client has the right to start the work and
incur expenses and, if the project receives
financial assistance, the expenses may be
eligible, but there is no guarantee at this stage

4. Evaluation of the claim: a few months,
variable depending on the TEQ analyst

avicole
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EcoPerformance: Program Rules

5. Announcement and signing of the agreement
Payment of 25% of the total grant

6. Equipment installation and start-up (if not
already done)

7. (Optional) Progress report (when more than
50% of the work is completed)
Payment of 25% of the total grant
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EcoPerformance: Program Rules

8. Start-up report

Filing the start-up report, verification of
installation and project invoices (signed by
engineer). Evaluation of the claim: a few
months, variable depending on the TEQ analyst

9. Analysis of the report by TEQ

Payment of 25% (if progress report) or 50% of
the total grant

avicole
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EcoPerformance: Program Rules

10.Monitoring for 1 year

11.Project report

Validation that the projected energy
consumption matches the projections and
justification of the differences (signed by an
engineer)
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EcoPerformance: Program Rules

12. Analysis of the project report by TEQ

Payment of 25% of the total grant or amount adjusted based on
project report

13. Annual monitoring report for 10 years

The annual monitoring report is completed by the client with the
exception of the 1st year, which is completed by an engineer. It
is used to confirm that the installed devices are still in place

If the devices are removed before the end of the 10-year
agreement, claims may be made against the customer by TEQ
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EcoPerformance:
Performance Review - Budget

Number of exchangers 24 8

Exchangers including modifications/change of $158,262 $61,482

controls , )
$28,930 $11,800

Installation (carpentry/plumbing/electricity) Partially by the

External labour
farm employees

Preparation of the financing application Sulseliee Sl

P gapp Agri-Conseil Agri-Conseil
Engineering (site monitoring/supervision/report) $5,000 $4,000
Meters (electric + fossil fuel), 48136 e Raguied

Materials and installation

Total cost $200,328 $77,282




EcoPerformance:
Performance review - Energy consumption

“

Pre-project fuel consumption 109,364 m? 28,418 L
Propane

Fuel consumption with exchanger (expected) 56,792 m?3 34,648 L
Propane

Fuel consumption reduction 48% 41%

Fuel consumption with exchanger 43327 m? Sl e

(real 2020-2021)




EcoPerformance:

Performance review - Energy consumption

Power consumption before project

Electrical consumption with exchangers
(expected)

Electrical consumption with exchangers
(real 2020-2021)

Explanations

145,630 kWh 62,031 kWh
206,067 kWh 88,021 kWh
162,433 kWh Ongoing monitoring

Warmer than normal outdoor temperature in
2020-2021

Combination of production cycle and
temperature
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EcoPerformance:
Performance review - profitability and subsidy

Total cost

Maximum grant according to TEQ criteria
Caution : variable according to ventilation
criteria and humidity in the building

Grant % of total project cost

RIP before grant

RIP with grant

Explanations

$200,328

$109,983

55%
10,89 years

4,25 years

* Installed by external
labour

* New control

* Average ventilation
setpoint

I S E TS T

$77,282

$45,810

59%
9,13 years

3,72 years

* Partially installed by the
farm employees

* Little control

* Average ventilation
setpoint
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EcoPerformance: September 2021

Number of applications filed: 30
Number of applications accepted: 24

Number of applications still in progress: 3
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Zootechnical performances, farm trials

Courtesy of A. St-Cyr, Sollio Agriculture

Performances monitored separately (heating, air quality, feed conversion, gain,
condemnations) for 18 months on 12 flocks

Results:

4.9-year return on investment taking into account installation, maintenance,
cleaning and subsidies offered in 2020

Better feed conversion (-0.02 kg feed/kg gain)
Increased weight at the end of the growth period (0.4 g/bird)
Lower heat cost (— 0.6 ¢/bird)
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Comparative study - Sollio Agriculture

August 2019 to May 2020

Nb of flocks

Net nb of broilers
Average weight
Production

Average mortality rate
Feed conversion
Gross profits

Difference

6 6
67 093 66 932
1.996 kg 1.981 kg
135,370 kg 134,140 kg
2.27% 2.35%
1,5877 1,6016
$97,668.73 $95,182.86

$2,485.87 (2.61 %)
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Results and producers impressions

Increased weight, ADG, vyield

Lower humidity, heating duration and cost

Lower respiratory, subcutaneous, liver conditions
Lower rejected carcasses, rejected portions
Overall improvements

Improved overall air quality
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Energy impacts for the environment

Reduction in propane consumption per kg of broiler
produced

Reduction of greenhouse gas emissions
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CONSULTANTS

LEMAY =& CHOINIERE

See our web site for an overview of our achievements

www.lemaychoiniere.com

Thank youl!
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