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Influence of dry cooler capacity on chiller efficiency
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Certification by Eurovent Certita Certification
-How does it work?

-Heat Exchangers certification programme

Introduction: Chiller & Efficiencies

Conclusion

Case study, results, energy savings



• Energy efficiency is currently one of the most important subjects in the HVAC&R 
industry. 

• When using a certified chiller with a separately installed condenser or dry cooler, 
it is very advisable also to use a certified product in order to reach the maximum 
total energy efficiency. 

• Due to correct performance indications, the certified heat exchanger is selected 
exactly according to the application and fulfills the requirements. The 
refrigeration unit runs as expected including energy consuming components 
such as fans.

• Therefore, correct performance indications for heat exchangers are absolutely 
essential. They influence the energy efficiency of the entire system.
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INTRODUCTION: CHILLER & EFFICIENCIES



Liquid Chilling Packages or Chillers
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INTRODUCTION: CHILLER & EFFICIENCIES
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❖Based on European testing standards 
(EN1048:2014)

❖Rating prepared by industry
❖We need to cover full range of the market

How and by who is labelling prepared?

Machine able to produce chilled water 

Energy Efficiency Ratio (EER):Ratio of the total cooling 
capacity to the effective power input of the unit

Seasonal Energy Efficiency Ratio (SEER)

η_sc (Seasonal space cooling energy efficiency) 



Use of water-cooled chillers - Efficiency of the solution
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❖Based on European testing standards 
(EN1048:2014)

❖Rating prepared by industry
❖We need to cover full range of the market

How and by who is labelling prepared?

An air-cooled chiller: finished product 

(no additional system required to reject heat)

Efficiency of the solution = Efficiency of the system

A water-cooled chiller: 
• Necessary to add a system able to reject heat
• Combination with a dry cooler 

INTRODUCTION: CHILLER & EFFICIENCIES



Chillers & Heat Pumps
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❖Based on European testing standards 
(EN1048:2014)

❖Rating prepared by industry
❖We need to cover full range of the market
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INTRODUCTION: CHILLER & EFFICIENCIES



How to represent the efficiency of the system
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EER = Ratio of the total cooling capacity to 
(the effective power input of the unit +
power consumption of the dry cooler fans)

Pump power consumption is taken into account during the SEER 
calculation as per EN 14825.

INTRODUCTION: CHILLER & EFFICIENCIES



Seasonal efficiency of the system
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SEER - Seasonal energy efficiency ratio: Overall energy efficiency ratio of the unit, 
representative for the whole cooling season. The seasonal energy efficiency ratio 
is calculated as the reference annual cooling demand divided by the annual 
energy consumption for cooling.

After determining the EER values for each part load for a unit with a dry cooler, 
SEER can be calculated as per EN 14825:2018.

η_sc - Seasonal space cooling energy efficiency: Ratio between the space cooling 
demand for the cooling season, supplied by a space cooling unit and the annual 
energy consumption required to meet this demand.

INTRODUCTION: CHILLER & EFFICIENCIES



Hypothesis
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CASE STUDY
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2 kinds of possible data

• True performance

• Self declaration

self declared data could be anywhere in the data crowd…

Reliability of the data

• Through yearly testing of samples, data certified by 
Eurovent Certification Company are more transparent 
comparable and reliable

This study is comparing the behavior of systems

• Chiller + dry cooler certified by ECC

• Chiller + dry cooler NOT certified by ECC (assuming 
capacity gap = -25 %)



Conditions and figures
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CASE STUDY
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Cooling capacity = 1143 kW

• Chiller water temperature = 7/12 °C

• Dry cooler water temperature = 30/35 °C

Water-cooled chiller combined with dry cooler

• Noise level 60 dB(A) at 10 m

• AC fans
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CASE STUDY
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Power consumption of water-cooled chiller + dry cooler

Dry cooler fan power consumption may change in a range between 10 % and 20 % 
according to the different working conditions.



Conditions and figures

13

CASE STUDY
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Dry Cooler NOT certified requires that 

chiller works:

❖ at 100 %: higher condensing 

temperature

❖ at 75, 50, 25 %:

▪ condensing temperatures 

are the same

▪ fan speed is higher



SEER and eta_s,c calculation of a unit with a not-certified dry cooler

CASE STUDY
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SEER and eta_s,c calculation of a unit with a certified dry cooler

CASE STUDY
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Conditions and figures
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CASE STUDY

2022-10-12_15-20_Dry Cooler Influence on Chiller Efficiency_ECC.pptx

❖ With Dry Cooler NOT certified:

▪ Fan power consumption is 

higher

▪ System efficiency is lower, 

specially at high capacity

▪ SEER = 3.78

▪ η_sc = 148.3

▪ Annual cons. = 288 MWh

❖ With Dry Cooler certified

▪ SEER = 3.97

▪ η_sc = 155.8

▪ Annual cons. = 275 MWh

SEER +5.03 % higher and η_sc +5.06 % higher !

Annual Electricity Consumption -4.5 % lower !



Energy and € differences
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CASE STUDY
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-4.5 % difference
City of NÜRNBERG

(cost 0,30 €/kWh)

Using a product which is 
certified by ECC can mean 
a relevant energy saving 

4070 € / year



The use of a non certified dry cooler can transform a 
modern chiller in an old and not efficient unit
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CASE STUDY
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To put into perspective… 2021 Chiller Market in Europe 
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CASE STUDY
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Water-cooled, 
6%

Air-cooled, 
94%

Condenserless, 1%

Chillers' sales by construction type,
in units, 2021

Water-cooled, 
22%

Air-cooled, 77%

Condenserless, 
1%

Chillers' sales by construction type, 
in kWs, 2021

can be connected 

to a dry cooler

can be connected 

to a dry cooler

You can imagine how much money and energy would be
saved if the certified dry coolers are used!! 
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Key benefits in one glance and best practice
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Easy product selection in HVAC-R

• Direct comparison of competitive products

Good for customer, good for the planet

• New installations as well as retrofitting

• Less energy consumption as the unit runs as expected to achieve 

the required performance ⇒ reduced product climate and 

environmental impact as well as electricity costs

• Task incentives for more energy savings (ex: France)

In all cases, the best practice is the following

Good design (avoid oversizing) ⇒ ask for third party certified 

performances

• Good energy efficiency ⇒ ask for third party certified best classes



ECC Voluntary labelling for dry coolers
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❖Based on European testing standards 
(EN1048:2014)

❖Rating prepared by industry
❖We need to cover full range of the market

How and by who is labelling prepared?

Meaningful ratings and balanced distribution of classes are 

the key points

Acc. to Certification Manual art. 318:

A+ < 1 %, A < 5 %, B < 15 %, C < 30 %, D and E > 50 %

Certification by EUROVENT CERTITA CERTIFICATION



Eurovent Certita Certification in numbers
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Certification by EUROVENT CERTITA CERTIFICATION
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Performance 
data available

on website



Certification by EUROVENT CERTITA CERTIFICATION

44 certification programmes

For buildings and homes
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Certification Programmes
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How does it work?
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Test & 
audit report
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delivery

Data 
publication 
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Certification by EUROVENT CERTITA CERTIFICATION



Zoom on the Heat Exchangers programme
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CERTIFY-ALL PRINCIPLE

ScopeScope

Direct 
Expansion 

(Dx) Air 
Coolers 

using HFC

Dx Air 
Coolers 

using CO2

Air Cooled 
Condensers

CO2 Gas 
Coolers

Dry Coolers. 

Certification by EUROVENT CERTITA CERTIFICATION



Certification programme for Dry Coolers
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For dry coolers, the test is carried on according to EN 1048:2014 

Certified performance items for Dry coolers:

o Standard capacity [kW]

o Fan power input [W]

o Energy Ratio R [-]

o Energy class [-]

o Air volume flow [m3/h]

o Fluid side pressure drops [kPa]

o A-weighted sound pressure level [dB(A)]

o A-weighted sound power level [dB(A)]

Certification by EUROVENT CERTITA CERTIFICATION



Certification programme for Dry Coolers
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Programme for Heat Exchangers for Refrigeration
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EN 1048:2014 

Energy class Energy consumption Dry coolers

A+ Extremely low R≥ 226

A Very Low 169 ≤ R< 226

B Low 109 ≤ R< 169

C Medium 69 ≤ R< 109

D High 37 ≤ R< 69

E Very high R< 37

𝐑𝐃𝐫𝐲 𝐜𝐨𝐨𝐥𝐞𝐫𝐬 =
𝐂𝐚𝐩𝐚𝐜𝐢𝐭𝐲 @ 𝐃𝐓𝟏 = 𝟏𝟓𝐊

𝐅𝐚𝐧 𝐩𝐨𝐰𝐞𝐫 𝐜𝐨𝐧𝐬

Certification by EUROVENT CERTITA CERTIFICATION



28

Thank you for your attention !

Any question?
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