
Sizing of an air diffuser

18 m

14 m

3.5 m

Room: Af = 14 x 18 = 252 m2

V = 14 x 18 x 3.5 = 882 m3

Occupants: 60 persons

Ventilation rate: 10 l(/s px)

V = 10 x 60 = 600 l/s

V = 600 x 3.6 = 2160 m3/h

n = 2160 /882 = 2.45 h-1

.

.



Let us consider the following peak power:

Pheat,sp = 10 W/m3

Pcool,sp = 50 W/m2

Pheat = 10 x 882 =  9  kW͠ 

Pcool = 50 x 252 =  13  kW͠ 

theat = 
m cp

Pheat
. = 

9000 x 3600

2160 x 1.2 x 1007
= 12.4°C  timm,heat = 32.5°C

tcool = 
m cp

Pcool
. = 

13000 x 3600

2160 x 1.2 x 1007
= 17.9°C timm,cool too low

 There are 2 optionsThere are 2 options
Increase ventilation rate (recirculation)

 Decrease Pcool

Let us increase the ventilation rate. Let us fix tcool = 10°C

tcool cp

Pcool

.

= 
13000

10 x 1007
= 1.29 kg/s = 

V  = 
1.29 x 3600

1.2
= 3870 m3/h

.
m  = 

n  = 
3870

= 4.4   1/h
882

.
Vrecirculation = 3870 - 2160 = 1710 m3/h



 Case 1: Ceiling air distribution

There are different 
possible choices:

390 m3/h

645 m3/h

3870/390 = 10 air inlets

3870/645 = 6 air inlets

Let us consider an air inlet of 645 m3/h 6 air inlets

970 m3/h 3870/970 = 4 air inlets

Sketch of the system

Plenum

Terminal 
(air vent)

Height of the 
plenum air

Room height

False ceiling

Structural slab

Structural slab



4.5 m

3.5 m

B

A

Minimum 
distance D = 3.5 m



p = 15 Pa

L0.5 =1.8 m

Noise

h0K = L0.5 x 0.133 =
= 1.8 x 0.133 
= 0.25 m
h10K = L0.5 x 0.267 =
= 1.8 x 0.267 
= 0.5 m

 Air distribution from one side

Let us consider 5 inlets

For exploiting the 
Coanda effect the vents 
have to be installed at 
maximum 0.3 m from the 
ceiling

14 m

3.5 m



Volume flow rate per inlet
Qk = 3870/5 = 775 m3/h

p = 35 Pa

Qk= 775 m3/h

X = 14 m

vk= 6 m/s

Noise level 
NC40


