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INITIAL ANALYSIS
Potential cooling benefit can have a significant impact

Annual energy costs to meet a heat demand of 7,884 MWh
Extract and Supply Modes



COOLING BENEFIT
The impact of condensation in Supply Mode

QsenQrec

Qrec

Qlat

(Useful cooling)Qrec = Qlat + Qsen
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Mass of condensate and sensible cooling generated per month

Jan      Feb     Mar     Apr     May     Jun      Jul      Aug      Sep     Oct     Nov     Dec

Extract Mode

Supply Mode

Sensible Cooling

SupplyExtract Extract

Average: 530 kW of sensible cooling for 710 kW of heat recovered in Supply 



CONDENSATION
Next steps in the analysis – psychrometric chart

Δω =
ωa,in

–
ωa,out

(Nellis & Klein, 2008)

T = 20°C / RH = 95% 

T = 18°C / RH = 50%

Energy balance

𝑄 = ሶ𝑚∆ℎ𝑎= ሶ𝑚(ℎ𝑎,𝑖𝑛−ℎ𝑎,𝑜𝑢𝑡) → ℎ𝑎,𝑜𝑢𝑡

𝑄 = 𝑈𝐴 ∗ 𝐿𝑀𝑇𝐷 → 𝑇𝑎,𝑜𝑢𝑡

ℎ𝑎,𝑜𝑢𝑡 = ƒ 𝑇𝑎,𝑜𝑢𝑡 , 𝜔𝑎,𝑜𝑢𝑡 → 𝜔𝑎,𝑜𝑢𝑡

Mass of condensate

If 𝑇𝑎,𝑜𝑢𝑡 > 𝑇𝑑𝑝,𝑖𝑛 → 𝜔𝑎,𝑜𝑢𝑡 = 𝜔𝑎,𝑖𝑛

If 𝑇𝑎,𝑜𝑢𝑡 < 𝑇𝑑𝑝,𝑖𝑛 → 𝜔𝑎,𝑜𝑢𝑡 = 𝜔𝑠𝑎𝑡|𝑇=𝑇𝑎,𝑜𝑢𝑡

 Whole mass of air at same condition

 Dry surface heat transfer equations
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