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Three questions

* When does moisture recovery occur?
* What amount of moisture is recovered?

* |s moisture recovery needed?

@ SINTEF




About/Not about

* Cold period (heating season)
* Air-to-air heat/energy recovery

* Balanced mechanical ventilation

* Well-insulated and air-tight residential buildings
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Moisture recovery

Moisture recovery rate = internal moisture excess X moisture recovery efficiency
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Moisture recovery

Moisture recovery rate =|interna| moisture excess| X moisture recovery efficiency
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Internal moisture excess

Difference between indoor and outdoor humidity ratio

* Indoor moisture profile
* Occupants, pets, plants
* Bathing or showering, cooking, dish washing, laundry, drying, cleaning

* Ventilation, building characteristics

* Qutdoor moisture

* Weather conditions
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Internal moisture excess
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The weekly average moisture excess of 101 timber-framed single-family buildings as a

function of weekly average outdoor air temperature. Each thin line represents one measured 10% critical level; Geving and Holme, 201 1).

bedroom or living room. The dotted line represents the moisture excess curve on the higher
10% critical level (Kalamees et al., 2005, 2006; Vinha et al., 2005).

Proposed internal moisture excess design curves for residential buildings (based on
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Moisture recovery

Moisture recovery rate = internal moisture excess X |moisture recovery efficiency.
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Two types of heat/energy recovery ventilator

(HRV/ERV) usually applied in residential buildings
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* Two types of air-to-air heat recovery
* Regenerators
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* Recuperators

Plate heat exchanger (HRV)
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Supply air

Membrane energy exchanger (ERV)

isture transfer in heat and enthalpy wheels
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Moisture transfer in heat wheel

Heat wheel surface
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Moisture transfer in heat wheel

Heat wheel surface
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Moisture transfer in heat wheel

Heat wheel surface
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Heat wheel moisture transfer process
for cold climate
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Moisture transfer in enthalpy wheel

Enthalpy wheel surface
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Moisture transfer in enthalpy wheel
Enthalpy wheel surface
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Moisture transfer in enthalpy wheel

Enthalpy wheel surface
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Enthalpy wheel moisture transfer
process for cold climate
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Moisture transfer in oxidized or fouled heat

wheel

Oxidized or fouled surface
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Moisture transfer in oxidized or fouled heat

wheel

Heat wheel surface
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Moisture transfer in oxidized or fouled heat

wheel
Heat wheel surface
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Oxidized or fouled heat wheel moisture
transfer process for cold climate
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Moisture transfer in plate and membrane
exchangers
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Moisture transfer in plate heat exchanger
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Moisture transfer in plate heat exchanger
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Plate heat exchanger moisture transfer
process in HRV/ERV
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Moisture transfer in membrane energy
exchangers
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Moisture transfer in membrane energy
exchangers
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Membrane energy exchanger moisture
transfer process
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Performance of a quasi-counter flow membrane
exchanger
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Indoor RH for living room (%)
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Impacts of membrane vs. plate heat exchanger

on indoor RH

A single-family house (two adults and one child) in Oslo

Membrane (heat eff = 80 %, moisture eff = 60 %)

RH increase by 7 % with using MEE
compared to plate exchanger

RH in range of 30-60 %

Plate heat exchanger:

3876 h, 44 % time of the year
Membrane exchanger:

5695 h, 65 % time of the year

Time (hour)
3 0 2000 4000 6000 8000 @ SINTEF
31
Three questions

* When does moisture recovery occur?

* What amount of moisture is recovered?

* |s moisture recovery needed?
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Moisture recovery

Moisture recovery rate = internal moisture excess X moisture recovery efficiency
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