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The truth about ventilation 
& associated costs
Large commercial buildings have high running costs in terms of energy 
consumption. We all know that HVAC is a big part of the total cost, and 
by now we also know that pressure loss is a big culprit on energy bills. But 
exactly how much can these costs add up to?

TakeAir divides this paper into three different topics. We look at the fi-
nancial benefits of a well-maintained ventilation system. A second topic 
is the deactivation of heat recovery and the associated costs. Finally, we 
look at the incremental cost of a HEPA 14 filter to conclude. This paper 
takes into account the three topics mentioned above and gives a picture 
of the total cost saved with a solution like TakeAir.

Imagine a cost-effective solution for these rising ex-
penses, offering an energy-efficient and carbon-neu-

tral indoor climate solution. 

That’s where TakeAir enters the scene.

In collaboration with our partnering study firm, some calculations were 
made, applied to our fictional designed company Future-Proof Breathing 
(FPB). The company has the following characteristics:

• Name      FPB (Future-Proof Breathing)

• Location      Amsterdam, The Netherlands

• Total building users/day    2.500

• Total office area     25.000 M2

• Total air flow/hr     125.000 M3/hour

• Total air flow/sec     34,72 M3/sec

• Occupancy hours of the building  6 AM until 20 PM

• Electricity price     €0,21/kWh

• 1 ton CO2-emissions Europe  €100 (social and financial costs)

• Value of Co2 savings   1kWh = 0,4 kg

• Avg. energy consumption/M2/year 215 kWh
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Proper maintenance of your HVAC 
is crucial to reduce excess costs

In commercial buildings, it is ge-
nerally assumed that more than 
half (51%) of the energy con-
sumption goes directly to the 
HVAC. Proper maintenance and 
control of the existing ventilation 
system are thus indispensable to 
reduce excess costs.

According to the Department of 
Energy (2020), replacing a dirty 
HVAC air filter with a clean one 
increases the system’s energy 
efficiency by 5 to 15%. Based on 
this information, the following 
calculation was performed.

We have estimated that in large 
office buildings (+10.000 M2), the 
average consumption per square 
meter is 215 kWh on an annual 

basis (215 kwK /M2 /year). As shown in our table, HVAC amounts to a 
whopping 51% of this total. HVAC energy costs in large office buildings 
thus reach an average of 110 kWh per M2. Converted, we conclude €23 
per square meter per year, straight to HVAC.

CALCULATIONS

215 kWh x 51% 109,6 kWh

109,6 kWh x €0,21/kWh €23

Next, let’s assume – based on the Department of Energy’s figures – that 
an HVAC system with regular replacements of the dirty air filters and 
regular maintenance increases the efficiency of the HVAC by 15%. This 
means that the initial kWh/M2/year drops from 110 kWh to 93,5 kWh. 
Just by proper maintenance of the air ducts. Converted, this lowers the 
annual cost to €19,6 per square meter per year – an unprecedented 
difference of almost €3,5 per square meter per year.
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Narrowing it down further to the CO2 emissions that a well-maintained 
HVAC system saves, we calculate a carbon footprint reduction of 6,6 
KG per square meter. In FPB, where the total office area is 25.000 M2, 
this converts to 165 tons of carbon footprints saved. Which means a 
total of €16.500 saved in carbon footprint. FPB thus saves €1,5 on gas 
emissions per square meter per year. 

Using a qualified certification program, TakeAir guarantees the full per-
formance of the HVAC of the building. This eliminates excess HVAC 
costs and keeps the HVAC energy consumption to a minimum. By 
using a complete sensor network, both inside and outside the air ducts, 
performance is monitored. This data is displayed via a realtime IoT-con-
nected platform.

CALCULATIONS

110 kWh x 85% 93,5 kWh

93,5 kWh x €0,21/kWh €19,6

€23 – €19,6 €3,4

The incremental cost of  
deactivating heat – and cold reco-
very
Additionally, TakeAir makes it possible to reactivate recirculation in 
buildings. The incremental cost of deactivating recirculation runs high.
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A calculation was made for FPB, in collaboration with our consulting 
firm, based on the parameters of FPB. Take a look: 

Heating set point 21

Cooling set point 23

Air flow rate (m3/hour): 125.000

Total heating energy no recu-
peration (kWh):

2.528.582,13

Efficiency (heating) 75%

Efficiency (cooling) 75%

Total heating energy with recu-
peration (kWh):

632.145,53

Total cooling energy no recupe-
ration (kWh):

13.536,25

Total cooling energy with recu-
peration (kWh):

3.384,0625

Efficiency heat pump (air to 
water)

3

Efficiency gas boiler 85%

Efficiency chiller 2,5

Electricity price €0,21/kWh

Gas price €0,04 /kWh

Savings heat pump + chiller €133.603/year 251,30 tons CO2/year

Savings gas boiler + chiller €90.097/ year 452,29 tons CO2/ 
year

Savings heat pump €132.751/ year 249,70 tons CO2/
year

Savings gas boiler €89.244/ year 450,68 tons CO2/
year

Savings chiller €853/ year 1,60 tons CO2/year
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Recirculation of heating and cooling is discontinued, contributing to ri-
sing energy costs. Based on the parameters in FPB, the annual energy 
cost per square meter amounts to more than €5,3 due to no recircu-
lation.

CALCULATIONS

€133.603/year ÷ 25.000 M2 €5,3/SQM/Year

High-pressure drop with HEPA 14 
filter
Traditional filter systems are notorious for the high-pressure loss they 
cause in the air ducts. Pressure loss equals higher energy consumption 
to achieve the same thing. 

FPB strongly commits to sustainability and therefore thoroughly consi-
ders different solutions. The company has calculated, specifically for a 
HEPA 14, how much the accompanying pressure loss would cost them 
annually. This was calculated using the following parameters:

• Average pressure drop of a HEPA  600 Pascal

• 1 year        8.760 hours 

• Efficiency of EC Ventilation    75%

• Value of CO2-savings     1 kWh = 0,4 kg

This translates into additional carbon footprint costs for the company, 
accounting for more than 100 tons of CO2 per year. Converted, this 
amounts to an additional €1 per square meter. 

CALCULATIONS

251, 30 tons CO2/year x €100/ton €25.130

€25.130 ÷ 25.000 M2 €1/SQM/Year
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FPB must accomplish major structural modifications to their existing 
ventilation system for the installation of HEPA 14, which is costly. In 
addition, it was calculated that the incremental energy cost for a HEPA 
14, caused by a pressure loss of 600 Pa, is impressive.

Annually, based on the standards of their building, FPB would have 
to remit an additional amount of approximately €51.100 to the energy 
supplier. This converts into a cost of €2,04/ M2 per year.

The calculation also hits another snag: the additional CO2 emissions 
that FPB would realize from the energy consumption with a HEPA-14. 
By not using a HEPA-14, FPB saves as much as just under 100 tons of 
CO2 emissions. The total cost, monetary and social, for this quantity is 
€10.000 today. This equals €0,4 per square meter.

When using HEPA filters, we must not forget the associated waste cost. 
HEPA filters require frequent maintenance and should be replaced fre-
quently. In order not to have an increased pressure loss, some research 
says that a HEPA filter should be replaced every two weeks. In reality, 
this happens only once or twice a year. And this is in buildings where 
ventilation is highly valued. In reality, it sometimes takes years for such 
filters to be replaced.

Research, dating from the end of 2000 due to lack of more recent 
research, shows incredible figures related to the waste cost of dispo-
sable HEPA-filtration, type Glass Fibre. Data published suggests that 
the costs of this type of HEPA-filtration were $55 million per year. This 
figure no longer applies today, as the use of HEPA filters has incre-
ased dramatically. These filters and their associated waste thus have 
an unprecedented, negative impact on our climate. Imagine the cost of 
HEPA-filter waste in 2021… To summarize, the actual cost of a HEPA 14 
filter is a lot higher than the price of purchase alone.

CALCULATIONS

1. 600 Pascal x 34, 72 M3/sec 20.832 Watt of extra 
energy 

2. 20.832 Watt / 75% 27.776 Watt of extra 
energy  

3. 27.776 Watt 27, 78 kWh

4. 27, 78 kWh x 8760 hours 243.317,76 kWh  

5. 243.317,76 kWh x €0,21 kWh €51.097 extra cost in 1 year 

6. €51.097 / 25.000 M2 €2,04/ M2 per year 

7.     243.317,76 kWh x 0,400kg 97,3 tons of CO2-savings 
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A better indoor climate and a bet-
ter environment 
For this paper, the questions were applied to the fictitious company 
FPB. This  application was realized to frame recurring questions regar-
ding energy efficiency and CO2 emissions. It is becoming clear that ma-
jor innovations are needed to counter environmental problems. Hence, 
TakeAir not only offers a solution for the well-being of the people in the 
buildings but also contributes to the bigger picture – a more sustainable 
future for our planet.

To create a truly future-proof building, we have to approach it from all 
points of view, including the financial one.

Based on the calculations above, FPB saves about 
€11 per square meter per year (€11/SQM/year), just 

in terms of energy.

Important to mention here are the increasing energy prices, so it might 
well be that €11 will be negligible within a few years. Finally, we also look 
at the associated costs, related to the carbon footprint. On average, the 
cost for 1 ton of CO2 equals €50 (Europe). To this we also add the social 
cost of 1 ton CO2 - also €50.

Based on the calculations above, FPB saves €3 per 
square meter per year, just in terms of carbon foot-

print. 

TakeAir, in consultation with the study firm, concludes that their healthy 
indoor climate innovation provides strong savings for large commercial 
buildings, such as FPB. Currently, we are talking about a saving of €14/
M2/Year and this figure will increase annually.
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