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Nom:                   Date: 

HVAC Learning.com 

Exercise Booklet 
 

Print this exercise booklet before studying the lesson on-line. It will enable you to write your answers to the HVAC 
learning exercises. You will thus be able to switch between reading or listening to the file on-line and writing in the 
booklet. 

 

 
 

SELECTING INDUCTION UNITS  
AND ACTIVE CHILLED BEAMS 

English lesson 
https://hvac-learning.com/air-conditioning-cooling/fan-coils-units-cooling-floor-and-ceiling-chill-beam-
training/selecting-induction-units-and-active-chilled-beams/ 

 
French version: 
https://formation.xpair.com/cours/selection-ejecto-convecteurs-poutres-froides-actives.htm 

 
 

For each exercise, you will write your answer, then you will study its correction on-line before going to the next 
exercise.  
If you cannot do an exercise, you will be able to study its correction directly, but force yourself to write your 
answer as often as possible. 
 

Note that between 2 exercises, you will find it necessary to study the course. As a warning, in the booklet, you will 
sometimes find the following indication:  
- “ Study the course on-line before doing the next exercise”  or  
- “ Study the course on-line before going to the next paragraph” 

 

Only study the paragraphs or the exercises which have an equal or a lower level than the one your training 
requires. 
NVQ Level = Vocational Certificate 
A Level = High school Diploma 
HND Level = Associate’s Degree 
MSC Level = Engineering Schools 
 

Then, when you have completed a file, you will be able to assess your level on-line through a Multiple Choice 
Questionnaire in which you will only answer the questions related to the themes you have studied. 
So now off you go and work well! 
Good luck! 
The Authors. 

https://hvac-learning.com/air-conditioning-cooling/fan-coils-units-cooling-floor-and-ceiling-chill-beam-training/design-of-fan-coil-unit-systems/
https://hvac-learning.com/air-conditioning-cooling/fan-coils-units-cooling-floor-and-ceiling-chill-beam-training/design-of-fan-coil-unit-systems/
https://formation.xpair.com/cours/selection-ejecto-convecteurs-poutres-froides-actives.htm
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N°1 – Induction unit outputs – HND to Master’s level 

Study the course on-line. 

 

  
Table2 :  Data – Cooling. chilling & dimension specification guide at 250 Pa pressure ; Source Swegon 
With : 
– Air-flow : primary air-flow in [l/s] 
– ∆tI = temperature difference between air of the premises and primary air temperature 
– ∆tmk = temperature difference between the air of the premises and the chilled water average temperature 

Question 1 

What is the « chilled primary air power » quoted by the manufacturer above, for a beam fed with a primary air-
flow of 20 [l/s] at 17 [°C] (63°F) in premises at 25 [°C] (77°F)? 
Check by calculation the accuracy of this. 
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N°2 – Selecting Induction units – HND to Master’s level 

Induction unit selection means identifying a model looking at: Cooling power (primary air & water) ≥ Sensible load 
of premises 

 
Table 2 : Data  – Cooling. chilling & dimension specification guide at 250 [Pa] pressure ; Source Swegon 

Question 1 

Using the table above, choose a single model capable of handling the premises. 
Data : 
– Minimum fresh air-flow : 50 [m³/h] 
– Primary air temperature: 17 [°C] (63°F) 
– Chilled water range: 14/18 [°C] (57/64°F) 
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Question 2 

Using the table above, complete the table below with temperature differences of ∆tI and ∆tmk of 8 [K]. 
 

 
 

 

Question 3  

Explain why the power output of induction units diminishes with primary air-flow. 

 

 

 

 

 

 

 
Note below the minimum fresh air flow per occupant (french rule). 
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Table 2 : Data  – Cooling. chilling & dimension specification guide at 250 [Pa] pressure 

Question 4 

While limiting the primary air-flow to statutory fresh air-flow (according to the French Labour Code above), select 
in the documentation above two identical induction convectors to handle the premises. 
Data : 
– Primary air temperature : 17[°C] (63°F) 
– Chilled water range : 14/18 [°C] (57/65°F) 
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Note below the minimum fresh air flow per occupant (french rule). 
 

 
 

Question 5 

While respecting french Labour Code stipulations, select in the documentation a maximum of 2 identical 
induction units able to handle the premises shown below, while requiring a minimum of recycling. 
Calculate in [m³/h] the recycling flow required. 
Data : 
– Primary air temperature : 17 [°C] (63°F) 
– Chilled water range : 14/18 [°C] (57/65°F) 
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N°3 – Active chilled beam output – HND to Master’s level 

Study the course on-line. 

 

 

 
Table 2 :  Data – Cooling. Selection guide for several vent blocking levels 

Question 1 

With a similar primary air feed pressure, when blocking vents, what is the change of: 
– Primary air-flow 
– Cooling power 
 

 

 

Question 2 

What specification modification would allow the manufacturer to quote a flow of 8.5 [l/s] with all vents blocked 
as well as with 50% of vents blocked? 
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Question 3 

Complete the table below using the documentation above. 
Data: 
– Premises at 25 [°C] (77°F) 
– Primary air temperature: 17 [°C] (63°F) 
– Chilled water range: 14/18 [°C] (57/64°F) 
 

 
 
 
 
 
 
 
 
 

 
Question 4 

For a primary air feed flow maintained by increasing feed pressure, explain why the chilled beam power increases 
when blocking vents. 
 
 
 
 
 
 

 

Study the course on-line before treating the next paragraph. 

 



9 
 

N°4 – Selecting active chilled beams – HND to Master’s 

 

 

Active chilled beam selection consists of choosing one or more models such as: Cooling power  (primary air & 
water)   ≥    sensible load of premises 

 

 
Premises subject to French Labour Code (article 232-5-3: 
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Question 1 

In the above documentation, ensuring the quoted minimum fresh air flow according to the french Labor Code, 
choose a chilled beam able to handle the premises below. Indicate the feed pressure of the vents. 
Data : 
– Premises at 26 [°C] (79°F) 
– Primary air temperature : 18 [°C] (64°F) 
– Chilled water range : 14/18 [°C] (57/64°F) 

 
 
 
 
 
 

 
Question 2 

In the above documentation, select two identical chilled beams able to handle the premises below with a 
minimum of recycling according to the french Labor Code. 
Indicate the feed pressure and recycling flow required. 
Data: 
– Premises at 26 [°C] (79°F) 
– Primary air temperature: 18 [°C] (64°F) 
– Chilled water range: 14,5/17,5 [°C] (58/63°F) 
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N°5 – Active beams in heating mode – HND to Master’s level 

Study the course on-line. 

 

Swegon specifies in the conditions below, the power output of its heating coil to which we can add the power 
brought by primary air (as long as this is introduced at a higher temperature than ambient air). 

 
With: 
– P : heating coil power in [W] per [ml] (*) 
– qv: primary air flow in [l/s] per [ml] of beam (part of primary flow over a metre of length) (*) 
– ∆tmv : temperature difference between the average water and the ambient temperature. 
(*) Furthermore the manufacturer shows a length to take into account equal to the nominal length of the beam 
less 160 [mm]. 

Question 1 

Calculate the calorific power which can be supplied by a beam of 1,800 [mm] nominal length in premises at 20 
[°C] (68°F) for: 
– Beam primary air feed flow: 60 [m³/h] introduced at 30 [°C] (86°F) 
– Water temperature range 31/27 [°C] (88/81°F) 
 
 

  



12 
 

 

 

Note : seeing as we fit chilled beams with heating coils, it is preferable that these ensure the heating on their own, 
so that we don’t need to heat primary air hotter than ambient air. We can thus avoid allowing for a blown air 
temperature adjustment on the AHU depending on exterior temperature offset point line type (always difficult to 
adjust). 
In addition, it is preferable that the blown primary air temperature stays lower than ambient air temperature in 
winter; thus giving us a free cooling option in mid-season. 
 

Question 2 

Calculate the calorific power which can be supplied by a beam of 2700 [mm] nominal length in premises at 19 [°C] 
(66°F) for: 
– Beam primary air feed flow: 70 [m³/h] introduced at 15 [°C] (59°F) 
– Water temperature range 32/28 [°C] (90/82°F) 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
English lesson 
https://hvac-learning.com/air-conditioning-cooling/fan-coils-units-cooling-floor-and-ceiling-chill-beam-
training/selecting-induction-units-and-active-chilled-beams/ 

 
French version: 
https://formation.xpair.com/cours/selection-ejecto-convecteurs-poutres-froides-actives.htm 
 
ADEGEB : All rights are reserved. None of this material may be reproduced or redistributed without HVAC 
Learning's written permission. 
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