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ADVICES

COOLING AGENTS
The cooling agent, most often used in air conditioning installations, include 
a mixture marked by ASHRAE as R410A freon.

● The main advantages of R410A freon
•	 ozone friendliness
•	 higher cooling performance in comparison with R22 by almost 50% 
•	 high heat transfer coefficient
•	 �R410A freon is a mixture of two gases of similar thermodynamic 

properties, therefore in the case of failure of the cooling system, it is 
possible to retrieve the freon and supplement it up to 30% without changes 
to the thermodynamic properties of the mixture

● Additional features of R410A
•	 �the R410A agent is a near-azeotropic mixture of R32 (50%) and R125 (50%) 

agents. It is an ecological replacement for the withdrawn R22 agent.
•	 �the R410A agent dissolves in oils in a limited degree - It is recommended 

to use polyester synthetic oils (POE).
•	 �the R410A cooling agent is non-flammable and non-explosive 

(group A1/A1).
•	 it is not toxic for humans.
•	 �direct contact with the evaporating R410A agent can cause skin frostbite 

and eye irritation.

● Physical and chemical properties of 410A
•	 boiling point (0.1013 MPa): -51,5°C
•	 enthalpy of vaporisation in temp. of 25°C: 190,3 kJ/kg
•	 liquid density in temp. of 25°C: 1,068 kg/dm3
•	 vapour density in temp. of 25°C: 65,18 kg/m3

● �R407 freon 
�R407 freon is a mixture of three gases in strictly specific proportions 
and various thermodynamic properties, therefore in case of failure it is not 
possible to specify which gas and how much of it is left in the cooling sys-
tem. Therefore, after a failure of the cooling system with R407 freon 
it is recommended to fully replace the gas.
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ADVICES

GLYCOLS
In water chiller, freon during its vaporisation cools the water .

Cold water use as a cooling agent for such systems as air handling units, fan 
coils and other terminal units

In order to prevent freezing during a winter period, these systems most often 
include a cooling agent in the form of not pure water, but its mixture with 
glycol - propylene or ethylen.

The type of used glycol and its concentration in the water mixture determine 
the temperature of solidification and other physical and chemical properties 
of the liquid. While specifying the required concentration of the glycol mix-
ture, it is necessary to remember that the temperature of solidification of the 
used mixture must be lower almost 3 degrees from the ambient temperature.

Despite high popularity of both types of glycol, ethylene glycol is most often 
used. This is due to the lower viscosity coefficient in comparison to propylene 
glycol (30% of propylene glycol and water mixture has 100% higher hydraulic 
flow resistance in comparison to pure water), and lower costs. 

However, ethylene glycol is a toxic substance. Propylene glycol in this case is 
characterised by significantly lower toxicity. Due to this fact, it is used in the 
food industry and in places where a potential leak could get in contact with 
drinks or food. 

The figure presents the change of solidification temperature depending on 
the concentration of glycol in the water and glycol mixture.
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Water and glycol mixture have a stronger corrosiveness than water. Inhibi-
tors are used in order to protect the installation from damage and protect the 
liquid itself from glycol degradation.

Dosage of inhibitors can be performed directly into the installation and act 
as an element of the developed water treatment station. It is also possible to 
use ready-to-use mixtures of water, glycol and inhibitors, where the inhibitors 
comprise 4÷6% of the mixture.
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MOLLIER AIR CONDITION DIAGRAM
The air surrounding us includes some amounts of water in the form of dry 
steam, which is preserved in the air mixture as gas. 

The amount of water in air can be specified by two values:
•	 �moisture content “x” specified in grams of water per one kilogramme of 

air, the value is included into the “x” axis of the Mollier diagram

Depending on the air temperature, the moisture content in the has a limit 
value of (,,x,,max - how much maximally  of water steam can be dissolved 
in the air at a given temperature)

Air containing the maximum content of water steam at a given temperature 
is called saturated.
•	 �relative humidity “φ“ specified in “%” - it’s the ratio of the amount of water 

steam in the air and the maximum amount of water steam for the air 
in a given temperature.

φ = x/xmax

● Sensible and Latent heat

During cooling of air in air conditioning system heat exchanger, the process 
proceeds at X=constant until the air reaches φ = 100% (from point 1 to point 
2 on diagram No. 2).

In this part of cooling process, the air gives sensible heat.

In case of further air temperature lowering, the process of cooling shall 
proceed at the curve ø=100% until the required temperature is reached (point 
3 on diagram No. 2).

At this part of cooling process, the air is not only cooled down but also 
starts to decrease the moisture content - water steam starts to condensate. 
Condensation energy (energy which was collected for vaporisation of water 
into the air) is emitted during this process.

This energy is called the latent heat.

● The sum of sensible and latent heat is called total heat

Example.
Air is cooled down from point 1: 27°C and 60% humidity to point 3: 15°C
For this we will use the energy

i1 - i3 = 63 kJ/kg - 42 kJ/kg = 21 kJ/kg
As result of gains in heat in the room (insolation, people, lighting, other heat 
gains), the air has been again heated to 27°C point 4 on diagram No. 2.

For this purpose, the air shall take the energy 

i4 - i3 = 53 kJ/kg - 42 kJ/kg = 11 kJ/kg
The example shows that in order to cool down the air we need more energy 
than the air has collected to heat up to the primary temperature.

Therefore, it is necessary to remember that in order to calculate the cooling 
load of conditioning systems, it is necessary to include the total heat power.

Diagram No. 2

Diagram No. 1

кДж
кг

Relative humidity curves φ (%)
Air temperature °C
(axis y)

Saturation
curve
φ = 100%

Enthalpy line = constant

Moisture content (axis x)
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ADVICES

CONDENSATE
To present an example, we shall take point 1 on diagram No. 3, temperature  
of 35°C and relative humidity of 50%, thus the air at this point includes only 
50% of the humidity in steam form that is the maximum for this temperature.  
The moisture content ,,x,, for this point is 19 grams of H2O in one kilogramme 
of air.

When we start to cool such air down, the temperature shall drop to the 
constant “x”. 

When the temperature shall be lowered to the point 1' on diagram, which is 
located on the relative humidity curve φ = 100%, this shall mean that the air 
in the temperature of point 1' (approx. 23°C) includes the maximum amount 
of water in the form of water steam for the given temperature. Temperature 
of the point 1' is called the wet thermometer temperature or the dew point 
temperature.

Cooling air below this temperature shall result in formation of small water 
drops in the air, this is the way that dew is formed on exchangers in air 
conditioning systems.

In the example, we cool the air down to the temperature of 13°C this is point 2 
on diagram No. 3.

Relative humidity at this point shall amount to 100% and the humidity content 
shall be 10 grams of H2O per kilogramme of air.

The difference in humidity content in point 1' and point 2 is the amount of the 
formed condensate, that is 19-10=9 grams of H2O per kilogramme of air. 

•	 �An example of how to count the amount of condensate for a particular 
expenditure of cooled air:

We cool the air down from  the temperature t1=35°C, relative humidity 
φ1 = 50% and humidity content x1=19 g/kg . Air quantity Qv = 1000 m3/h. 
We cool the air down to t2=13°C.

For the calculation let us adopt the air density p = 1.2 kg/m3.

The air mass volume equals to:

Qm = Qv · p = 1000 · 1.2 = 1200 kg/h
The difference in the air’s humidity content in point “1” and point “2” is:

Δx = x1 - x2 = 19 - 10 = 9 g/kg
Amount of formed condensate “A” is:

A = Qm · Δx = 1200 · 9 = 10800 g/h = 10.8 kg/h
Therefore, during cooling of a given amount of air from temperature at point 1 
to temperature at point 2 on diagram No. 3, there shall be 10.8 kilogrammes 
of condensate formed during an hour.

Δi - quantity of condensate

1

2

1’

Diagram No. 3
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DISCHARGE OF CONDENSATE IN AIR 
CONDITIONING SYSTEMS
In order to discharge the condensate in air conditioning systems, it 
is recommended to design a gravitational system - the condensate is 
discharged without the use condensate pumps.

In case of lack of possibility of incorporation of a gravitational system for 
condensate discharge, a system with a condensate pump is used.

Note: a gravitational system for condensate discharge is more resistant to air 
contamination and easier in operation, thus rendering it more reliable.

•	 �The decline for condensate pipes should be 1% or more (minimum decline 
of 1 cm per 1 metre of the pipeline length). 

•	 The pipes must be fixed minimum every 1.5 m

•	 �Casette type of air conditioner includes as standard integrated condensate 
discharge pump.

220mm

1-1.5m

ceiling

within
300mm

clamp (attachement)

within
280mm within

500 -1000 mm *

drainage hose
(attachement)

hanger bracket

drainage raising pipe

* �Note: pump lifting height for compact casette is 500mm; pump lifting 
height for casette is 1100mm

•	 �The diameter of selected join hose should fits the capacity of all connected 
unit.

1-1.5m 1-1.5m

CORRECT: 1/100 or more gradient

Correct Wrong

Condensate drain pump.
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Wrong

Drainage
hose

Drainage
hose

Correct

ø 65

Indoor Outdoor 

Wall pipe 
Seal pad

T-tie join drain hoseabove
100mm

Connection of multiple cassettes to one condensate discharge pipe.

•	 Connections of condensate discharge pipes.

ADVICES

Entry of the pipe into the wall should 
be in an angle of 40°.

Solution with an externally 
incorporated condensate pump.

Wrong connection Correct connection

Indoor unit

Mounting of
horozontal pipe

Main pipe Main pipe Main pipe

45˚

Correct Correct Wrong

•	 3-way connections

•	 Condensate discharge solutions for wall mounted air conditioner.
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NOISE
Sounds are mechanical vibrations in an springy environment.

A human ear hears sounds distributed in the air - it feels air vibrations (air 
pressure changes). Thus, sounds are mechanical vibrations in an springy 
environment, which can be divided into:
•	 �audible sound – vibrations with frequencies audible for the human ear, 

between 16 Hz and 20.000Hz (for example: for most musical instruments 
sounds are between 27.5Hz to 3000 Hz) 

•	 ultrasounds - sounds of a frequency above the audible sounds frequency
•	 �infrasounds – sounds of a frequency below the audible sounds frequency 

and are felt by a human as vibrations

● Sound power 
A value which tells us how much energy in acoustic waves is emitted by a 
given source.

● Sound power level Lw
The sound power generated in HVAC installations is very low, it ranges from 
0.0000001 W to 0.002 W, therefore due to practical reasons it is not specified 
in Watts but with a ratio of sound power and a very low reference power: that 
is in the Sound power level Lw:

Lw – Sound power level dB
P – sound power generated by the source (W)
P0 – �reference power, that is the human auditory threshold, which amounts to 

10–12 (W).

Sound power level is a constant value and does not depend on the 
environment in which the source is located. Therefore, the Sound power level 
is used for acoustic calculations.

Sound power level examples:

Lw = 10log —
P0

P

Sound source sound power Pac watts sound power level Lw dB re 10−12 W

Rocket engeen 1.000.000 W 180 dB

Turbojet engine 10.000 W 160 dB

Sirene 1.000 W 150 dB

Heavy truck engine or
loudspeaker rock concert 100 W 140 dB

Machine gun 10 W 130 dB

Jackhammer 1 W 120 dB

Excavator, trumpet 0.3 W 115 dB

Chain saw 0.1 W 110 dB

Helicopter 0.01 W 100 dB

Loud speech, vivid children 0.001 W 90 dB

Usual talking, Typewriter 10−5 W 70 dB

Refrigerator 10−7 W 50 dB

ADVICES
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● Sound pressure level
The human ear receives the Sound power level in the form of air pressure 
changes, this value is called the Sound intensity level, however is most often 
presented in HVAC devices catalogues as the Sound pressure level.

Lp– sound pressure level dB
P – periodical sound pressure (result of sound power impact)
P0– �sound pressure value, corresponding to the human auditory threshold (it 

is 0.00002 Pa)

The sound pressure level (sound intensity level) is specified in dB (the unit is 
called a Bell (B) in the honour of an inventor Graham Bell, (dB=1/10B). 

The bottom auditory threshold in the dB scale amounts to 0dB, the sound 
intensity of approx. 120-140dB is the upper threshold, referred to as the pain 
threshold.

The sound pressure level is dependent on:

1. Distance to the sound source 
The farther from the source, the smaller the pressure level. An approximate 
loss in sound intensity can be calculated from a simplified formula:

ΔL = 20log R+14
ΔL – intensity level loss
R – distance from the noise source

Example:
Sound power of an external unit of the system VRF = 70dB
Distance to an external unit of the system VRF = 10m
Approximate loss of sound intensity ΔL = 20 log 10 + 14 = 34dB
Sound intensity of an external unit of the system VRF = 70dB – 34dB = 36dB

2. Space surrounding the sound source 
If it shall be enclosed space, e.g. an engine room, the walls shall reflect 
the sound waves, in such a case the sound intensity might even increasein 
relation to the specified value.
Therefore, the sound pressure level (sound intensity) in catalogues is always 
specified in a specific distance from the sound source and in specific “virtual” 
space.

● Sound level - dB(A)
Due to its structure, the human ear is not equally sensitive to various sound 
frequencies. The most perceived are frequencies at a level of 4000Hz. 
Frequencies at a level of 16-20Hz are practically non-audible

As result of long-term research, corrective filters have been developed, which 
allow for mathematical transfer of the human ear’s perception. In HVAC 
systems, a filter named “A” was adopted - the most similar to the human 
ear’s perception, and the measurement unit is (dBA):

This assumes that the sound power level corrected by the “A” filter curve is 
called the Sound level (also noise level).

AAA

B

C

Centre frequency Hz Filter A (dB)

125 -16.1

250 -9.6

500 -3.2

1000 0

2000 +1.2

4000 +1.0

8000 -1.1

16000 -6.6

ADVICES

A – 1 reflective surface +3dB, B – 2 reflective 
surface +6dB, C – 3 reflective surface +9dB

Lp = 20log —
P0

P
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● Calculation of the noise level for various sources
Noise level from various sources can be calculated depending on:

L(sum) = L(max) + K
L(sum) – total noise level
L(max) – noise level of the loudest source
K – corrective factor depends on difference in noise of two sources  Δ (dB)

Δ = L(max)- L(min)

L(max) – noise level of the loudest source
L(min) – noise level of the most quiet source

Dependence of the corrective factor K on Δ specified in the table:

Difference in noise of two sources Δ (dB) 0 1 2 3 4 5 6 7 8 9 10

Corrective factor K (dB) 3 2.6 2.1 1.8 1.5 1.2 1 0.8 0.6 0.5 0.4

total noise level equals to:  L(sum) = L(max)+K

If there are two noise sources of a difference of more than 10dB, the total 
noise level is adopted as for the loudest source.

If the project includes three or more noise levels, the calculations are 
conducted in pairs, from the lowest noise level to the highest.

Example 1. 
The project includes two noise sources adjacent to one another, one has a 
level of 70dB, while the other has 65dB

Δ = 70 - 65 = 5dB, corrective factor K (from the table) = 1.2dB
The total noise level of those two sources shall amount to L(sum) = 70 + 1.2 = 71.2dB

Example 2. 
The project includes three noise sources adjacent to one another, one has 
a level of 64dB, while the other has 70dB and the third one 75dB

For the purpose of calculations, we take the first pair with the lowest noise level:
Δ1 = 70 - 64 = 6dB, corrective factor K (from the table) = 1dB
The total noise level of the first pair shall amount to L(sum) = 70 + 1 = 71dB

For the next pair we use the noise level from the previous calculation:
Δ2 = 75 - 71 = 4dB, corrective factor K (from the table) = 1.5dB
The total noise level of these sources shall amount to L(sum) = 75 + 1.5 = 76.5dB

ADVICES
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ADVICES

No. Room purpose day dBA night dBA

1 residential room in residential buildings, dormitories, nursing homes, children’s homes, S and I category hotels, worker hotels 40 30

2 kitchens and sanitary rooms in apartments 45 40

3 rooms in II and lower category hotels 45 35

4 rooms in vacation houses 40-45 30-35

5 rooms for sick people in hospitals and sanatoriums except rooms in intensive care departments 35 30

6 bedrooms in intensive care departments 30 30

7 operation rooms, rooms for preparing the sick for an operation + 35 -

8 medical examination offices in clinics and hospitals, psychotherapy rooms 35 -

9 doctor’s offices, nurse’s offices and other hospital rooms (except technical and administrative departments) 40 30

10 medical laboratories, prescription rooms in pharmacies 40 -

11 rooms for children in nurseries, classes in kindergartens 35 -

12 school classes and workshops, auditory halls + 40 -

13 conference halls 40 -

14 rooms for intellectual work requiring strong focus 35 -

15 administrative rooms without internal noise sources 40 -

16 administrative rooms with internal noise sources, administrative rooms in temporary structures 45 -

17 classes in community centers 35-45 -

18 coffee shop and restaurant halls 50 -

19 store halls 50 -

THERMAL COMFORT CONDITIONS 
● Thermal comfort 
Group of microclimate features, which results in good state of being of 
a human. Thermal sensations of a human refer mainly to the heat balance of 
the entire body. This balance is influenced by: 
•	 human’s activity
•	 human’s clothing
•	 environment air temperature
•	 environment  average radiation temperature
•	 air flow rate
•	 relative humidity

Long-term research shows that optimal conditions for people performing 
light work (e.g. office work) exist with simultaneous fulfilment of the following 
parameters of indoor air:
•	 temperature: summer 23 – 26°C; winter 20 – 24°C
•	 relative humidity: 40 – 60% (max 35 – 65%)
•	 air rate in a people’s occupied zone : 0.2 – 0.5 m/s

Non-maintenance of any of the aforementioned parameters can result in 
a feeling of shortness of breath, sultriness or draught. 

Apart from thermal sensation, an important element of comfort is also 
residence in clean air with an appropriate oxygen content.

An average statistical human needs 0.5 litre of oxygen for one inhale. 

An average statistical human performs an average of 16 inhales per minute. 
This means that during an hour, a human needs a minimum of 480 litres of 
oxygen. 

An average statistical human inhales air with oxygen content of approx. 20%, 
while exhaling air with oxygen content of approx. 16%

This means that the minimum amount of outdoor air for breathing is 
12m3/h.

Recommended maximal noise level for rooms
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Room type: Quantity of air exchange per hour [1/h]

Banks 3 ÷ 4

Coffee shops, bars, etc. 10 ÷ 12

Cafeterias 5 ÷ 10

Cinemas, theatres 5 ÷ 8

Conference halls 8 ÷ 12

Dance halls 6 ÷ 8

Garages 6 ÷ 8

Gyms 6 ÷ 12

Beauty salons 10 ÷ 15

Operation rooms 4 ÷ 6

Kitchens 15 ÷ 30

Laboratories 8 ÷12

Washing rooms 15 ÷ 30

Sanitary rooms, bathrooms, toilets 15 ÷ 30

Libraries 3 ÷ 5

Offices 4 ÷ 8

Photographic dark rooms 10 ÷ 15

Recording studios 10 ÷ 12

Restaurants 6 ÷ 10

School classes 2 ÷ 4

● Recommended amount of air change rate public utility rooms

Labour type: Air demand Vk [(m3/h) per person]

Office labor – non-smoking persons 20 ÷ 25

Office labor – smoking persons 30 ÷ 35

Light physical labor 45

Heavy physical labor 60

● Recommended air demand depending on the performed work

Note: please check air change rate requirements according to local law.

HEAT GAINS CALCULATIONS
The total heat gains include heat gains from the sun, lighting, people, 
machines, devices, etc.

Q = QW + QWS + QL + QP + QE + QD + QIn + QB [W]
in which:
QW – gains from the sun via transparent barriers (windows) [W],
QWS – gains from the sun via non-transparent barriers (walls) [W],
QL – heat gains from lighting [W],
QP – heat gains from people [W],
QE – heat gains from electrical engines and machines [W],
QD – heat gains from other devices [W],
QIn – heat gains due to air infiltration [W],
QB – gains through barriers of adjacent rooms [W].

● Heat gains from people 

Comprised of sensible and latent heat gains
(i.e. humidity gains). Sensible heat gains can be calculated from the following 
formula

QP = ø · n · qj [W]
ø – people residence coincidence factor (from 0.4 to 1.0),
n – number of people,
qj – unitary heat flow delivered into the environment [W].
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ADVICES

People residence coincidence factor depending on the room type
Room type: Air demand Vk [(m3/h) per person]

Offices 0.75 ÷ 0.90

Hotels – reception desk, collective stay halls 0.40 ÷ 0.60

Supermarkets 0.80 ÷ 0.90

Industrial buildings 0.85 ÷ 0.95

Note: In small buildings and in theatres, cinemas – ø = 1.

Sensible heat gains from people depending on the activity and temperature in 
the room [W].

Activity Action
Air temperature °C

15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35

Small 
0-200W

Rest in a sitting position 26 28 31 34 37 41 45 49 54 60 66 73 80 88 97 107 117 129 141 154 169

Rest in a sitting position (e.g. specta-
tor in a theatre, primary school 
student)

31 35 39 43 48 53 59 64 70 77 84 92 101 111 121 133 145 159 174 189 207

Very light physical labour (e.g. office 
labour, designer, seamstress, crane 
operator, high school student)

41 46 52 58 64 71 78 85 93 101 110 119 128 137 146 156 166 176 186 196 207

Light physical labour (e.g. salesmen, 
locksmith, welder, presser, hotel 
worker, student, university employee, 
supermarket employee)

66 74 83 92 100 109 119 128 137 147 157 167 177 188 199 210 221 233 244 257 269

Medium 
200-300W

Medium hard physical labour
(e.g. blacksmith, roller operator, 
turner, weaver, pharmacist, bank 
employee)

88 94 102 110 19 129 139 149 160 171 182 193 204 215 226 237 247 257 267 275 284

Medium hard physical labour (e.g. 
coffee shop, restaurant waiter) 130 139 150 161 172 184 196 208 221 234 247 260 273 286 299 312 324 337 349 361 372

Large 
>300W

Hard physical labour (e.g. carrier, 
loader) 178 191 205 218 230 243 256 268 280 292 305 316 328 340 352 363 375 386 397 408 420

Hard physical labour (e.g. dancing) 254 274 293 311 326 341 355 368 380 392 405 417 430 444 458 474 491 510 531 554 579

● Latent heat gains (humidity gains)

WP = ø · n · wj
wj – unitary flow of water steam delivered into the environment by a human 
depending on the activity and environment temperature [g/h].

Water steam gains depending on the activity and temperature in the room [g/h]

Activity Action
Air temperature,°C

15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35

Small 
0-200W

Rest in a sitting position 26 28 31 34 37 41 45 49 54 60 66 73 80 88 97 107 117 129 141 154 169

Rest in a sitting position (e.g. specta-
tor in a theatre, primary school 
student)

31 35 39 43 48 53 59 64 70 77 84 92 101 111 121 133 145 159 174 189 207

Very light physical labour (e.g. office 
labour, designer, seamstress, crane 
operator, high school student)

41 46 52 58 64 71 78 85 93 101 110 119 128 137 146 156 166 176 186 196 207

Light physical labour (e.g. salesmen, 
locksmith, welder, presser, hotel 
worker, student, university employee, 
supermarket employee)

66 74 83 92 100 109 119 128 137 147 157 167 177 188 199 210 221 233 244 257 269

Medium 
200-300W

Medium hard physical labour
(e.g. blacksmith, roller operator, 
turner, weaver, pharmacist, bank 
employee)

88 94 102 110 19 129 139 149 160 171 182 193 204 215 226 237 247 257 267 275 284

Medium hard physical labour (e.g. 
coffee shop, restaurant waiter) 130 139 150 161 172 184 196 208 221 234 247 260 273 286 299 312 324 337 349 361 372

Large 
>300W

Hard physical labour (e.g. carrier, 
loader) 178 191 205 218 230 243 256 268 280 292 305 316 328 340 352 363 375 386 397 408 420

Hard physical labour (e.g. dancing) 254 274 293 311 326 341 355 368 380 392 405 417 430 444 458 474 491 510 531 554 579

Note: For women, the values specified in table 2 and 3 must be decreased by 
20%, while for children - by 20-40% depending on the age. 
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● Electrical lighting heat gains

Typical heat emissions from various sources of electrical light, calculated by 
simplified method shown in table.

● Heat gains from devices 

It is necessary to assume on the basis of actual heat gains of devices installed 
in the room. If there is lack of such information, the gains can be adopted 
according to table. Approximate heat gains from devices.

Emission of energy in relation to the floor surface [W·m-²], including the energy requirement for the controls

Incandescent lamps
Discharge lamps

Fluorescent lamp with a white light of 65 W Lamps with 
fluorescent layer 
polyphosphoric 

58 W

mercury sodum

The light 
intensity in lux Open luminaire Diffused general 

lighting Open luminaire Colored plastic, 
built-in

Closed-filled 
dispersion

Ceiling panel 
with blinds

150 19 ÷ 28 28 ÷ 36 4 ÷ 7 2 ÷ 4 4 ÷ 5 6 ÷ 8 6 ÷ 8 4 ÷ 8

200 28 ÷ 36 36 ÷ 50 - - 6 ÷ 7 8 ÷ 11 9 ÷ 11 6 ÷ 10

300 38 ÷ 55 50 ÷ 69 7 ÷ 14 4 ÷ 8 9 ÷ 11 12 ÷ 16 12 ÷ 17 10 ÷ 16

500 66 ÷ 88 - 13 ÷ 25 7 ÷ 14 15 ÷ 25 24 ÷ 27 20 ÷ 27 14 ÷ 26

750 - - 18 ÷ 35 10 ÷ 20 - - - -

1000 - - - - 32 ÷ 38 48 ÷ 54 43 ÷ 57 30 ÷ 58

Device Efficiency Maximum power brought 
[W]

Power consumption 
during standby [W]

Recommended stream  
to balance heat gain [W]

Computer equipment and supplies

Communication and transmission equipment 1800 ÷ 4600 80 ÷ 180 80 ÷ 180

Drives; storage 1000 ÷ 10000 1000 ÷ 6600 1000 ÷ 6600

Computer / CPU 2200 ÷ 6600 2200 ÷ 6600 2200 ÷ 6600

Minicomputer/ personal computer 100 ÷ 600 90 ÷ 530 90 ÷ 530

Laser printer  8 pages per minute 850 180 300

Line printer, very fast 5000 and more pages/minute 1000 ÷ 5300 500 ÷ 2550 1000 ÷ 4700

Computer terminal 90 ÷ 200 80 ÷ 180 80 ÷ 180

Copiers, printers

Blue copy printer 1150 ÷ 12500 500 ÷ 5000 1150 ÷ 12500

Xerocopying printer (large) 30 ÷ 50 cpm 1700 ÷ 6600 900 1700 ÷ 6000

Xerocopying printer (small)  6 ÷ 30 cpm 160 ÷ 1700 300 ÷ 900 460 ÷ 1700

Photo typographic printer 1725 - 1520

Mail handling equipment

Sorting machine 3600 ÷ 6800 pieces per minute 600 ÷ 3300 - 390 ÷ 2150

Labeller 1500 ÷ 30000 pieces per minute 600 ÷ 6600 - 390 ÷ 4300

Other

Cash register 60 - 18

Machine with cold snacks and drinks 1150 ÷ 1920 - 575 ÷ 960

Coffee express 10 cups 1500 - 1050

Microwave 600 - 400

Document shredder 28 liters 250 ÷ 3000 - 200 ÷ 2420

Beverage cooler 30 liters per hour 700 - 1750

ADVICES
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