





Figure 5. Sketch of measurement set-up of POV and
photos of the setup.

a)

Conclusions

The PZV/POV systems using a plane jet is able to
separate the room into two zones with a different
concentration level of contaminant. This indicates the
PZV may protect people from the cross-contaminant
in a room with an unknown indoor pollutant source.
By using partitions and upper exhaust in PZV, the
protected zone can be kept at a lower contaminant
concentration in the same room. The personal expo-
sure to the respiratory activities may be very high
when the distance between two people becomes very
close. The downward airflow in PZV system may
bend the exhaled airflow downward and reduce the
direct exposure of the target manikin to the source
manikin. The direct exposure of target manikin to
breathing airflow and a cough is significantly reduced
by using PZV with higher supply air velocity. The
results may be used to guide the design of an efficient
PZV system for different industry and engineering
applications. More detailed studies are needed to get
a better understanding of the performance of the PZV
under different conditions. B

c)

Figure 6. Normalized concentration of coughed particles (0.77 um) in the breathing zone, a) with MV, b) with POV

(two-slot), c) POV (one-slot) (Liu et al. 2014)
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Stratum Ventilation
— A Solution to Meet Challenges to
Contemporary Air Distribution
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The goal of decreasing carbon emission and increasing energy conservation is a continuous
process. There is no single method for achieving this goal. Should we aim to increase the
amount of equipment in order to offset the negative byproducts of our existing systems? In
contrast, we can try to decrease the amount of equipment we use. As long as we satisfy
the performance requirements, the result will be a decrease in economic and environmental
costs. Only with ongoing research and development are we able to make progress towards
the correct path. This paper looks at the field of HVAC with regards to the increasing
pressure from climate change. It proposes the use of a new type of air distribution system:
stratum ventilation, which takes advantage of the allowance for higher indoor air velocities to

offset the elevated temperatures.

Keywords: ventilation, air distribution, air jets, stratum ventilation, thermal comfort.

Current Situation

With the looming presence of worldwide climate
change (Pachauri 2007), there is constant pressure to
make changes to improve the situation. As a result of
numerous global conferences and discussions, there is
an international consensus to reduce CO, emission.
The EU has established policies to achieve nearly
zero energy buildings by 2020 (Directive 2010/31/
EU 2010). A byproduct of these types of buildings,
however, is the extreme insulation and airtightness
they are constructed with in order to withstand
the harsh climates. The result is reduced indoor air
quality and thermal comfort in the summer due to the
restricted evacuation of heat gains. Therefore, the role
of mechanical ventilation is increased in these build-
ings to compensate for the increase in sanitary and
cooling requirements. Alternatively, minimizing the
energy consumption used by air-conditioning systems
would decrease the amount of CO, emission. With this
in mind, while revising EN ISO 7730 (Olesen n.d.),
Fountain and Aren’s theory was used. The theory stated
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that higher air speed was required to offset increased
indoor temperature (Fountain and Arens 1993).

In East Asia, the governments of the various judici-
aries have recently issued guidelines and made changes
in setting the indoor air temperature during the
summer:

¢ The Hong Kong Electrical and Mechanical Serv-
ices Department (EMSD) established guidelines
to set the room temperature of an air-condi-
tioned space to 25.5°C in the summer months
(Electrical and Mechanical Services Department
(EMSD), Government of Hong Kong S.A.R.
n.d.).

e The National Developmentand Reform Commis-
sion of the Chinese State Council established
guidelines to set the indoor temperature to 26°C
in the cooling season (National Development
and Reform Commission (NDRC), The State
Council of China n.d.).



e Room temperature in the “Presidential Office” in
Taipei has been set to 27°C after Dr. Ma Ying-
jeou’s inauguration in May 2008 (NOW news
2008).

e The Ministry of Knowledge and Economy of
Korea recommends room temperatures ranging
from 26°C to 28°C in summer (Ministry of
Knowledge and Economy 2008).

e The Ministry of Environment (MoE) of the
Japanese Cabinet has encouraged its citizens to
set the temperature of offices to 28°C in summer
months (Ministry of the Environment (MoE)
2005).

Although these guidelines are correct from a political
and environmental point of view, they are not widely
implemented for two reasons. Firstly, the setting of
indoor temperature is guided by the thermal comfort
of the occupants and not by government regulations.
Secondly, even if the room temperature is set to 26°C,
only a small percentage of energy savings is obtained
using conventional air distribution with a non-reheat
air treatment. If a reheat air treatment is applied, even
more energy would be consumed. With this in mind,
it would be ideal if thermal comfort was obtainable
at elevated temperatures while also achieving notable
energy savings.

Allowance for increased air velocity

Air velocity is one of the major factors influencing
thermal comfort along with air temperature, relative
humidity, mean radiant temperature, metabolic rate,
and clothing insulation. One of the implications of
ASHRAE 55-2004 was that the air velocity should not
be perceived by the occupants (v < 0.35 m/s). The intro-
duction of ASHRAE 55-2010 allowed for elevated air
movement to broadly offset the need to cool the air in
warm conditions (ASHRAE 2010). This recent change
allows for new opportunities to manage increased room
temperatures.

Identifying suitable air distribution
systems for elevated temperatures

In order to take advantage of a higher air velocity
allowance, a criterion must be established to identify
suitable air distribution systems for elevated tempera-
tures. These systems should operate with temperatures
and air movements comparably higher but within the
range defined by ASHRAE 55-2010. There should
be horizontal airflow targeting the head, neck, and
chest of the occupants from the frontal or lateral direc-
tions. This criterion was based on studies that for light
activities, to remove metabolic heat from the brain,

cooling should be focused upon an area superficial
to the carotid arteries and jugular vein (Williams and
Chambers 1971, Brown and Williams 1982, Nunneley
etal. 1982, Cohen et al. 1989, Nakamura et al. 2008).
Studies also showed that occupants were less sensitive
to air movement from the front (Mayer 1992) and
sides (Toftum, Zhou and Melikov 1997). Using this
criterion, an assessment was made to determine how
conventional air distribution systems match up.

Mixing ventilation is the most common air distribution
system. With its ceiling-mounted air inlets and outlets,
horizontal air movement is not available. Mixing venti-
lation would have high fan energy consumption if the
required air movement in the occupied zone is realized
because of the distances between the diffusers and the
occupants. It is also not applicable for heating due to
the short circuiting of the warm airflows.

Displacement ventilation is thermally driven with air
movement flowing upwards from the floor level. It
generally provides higher air quality and better ventila-
tion efficiency than mixing ventilation with the same
airflow (Awbi 1991). Using horizontal air movement
would be contradictory to the concept of displacement
ventilation as it would disrupt the thermal plume
around the occupants. Displacement ventilation also
tends to cause overcooling of the lower zone, causing
discomfort at the leg area of occupants (Wyon and
Sandberg 1990). Similar to mixing ventilation, using
displacement ventilation for heating would cause short
circuiting of the airflow because the warm supply air
is buoyant.

Using personalized/task ventilation would satisfy
the established criterion. This type of air distribu-
tion supplies occupants with air from nozzles located
nearby plus a background general air distribution.
It uses nozzles near the occupants to distribute fresh
air, providing horizontal air flow. It is very effective at
providing adequate indoor air quality with good energy
efficiency. However, it is often difficult and expensive
to connect ducts and equip nozzles to various indoor
spaces. It would also be difficult to manage in cases
where the occupants require any sort of mobility and
repositioning.

Stratum ventilation for small-medium
rooms

The rationale behind stratum ventilation is that the
indoor air quality and thermal comfort are unimpor-
tant beyond the occupied zone. In addition, the indoor
air quality below the breathing zone is not important.
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Stratum ventilation uses air inlets and outlets mounted
on the wall(s) as shown in Figures 1 and 2. The air
is supplied directly into the breathing zone, forming a
young air layer as shown in Figure 3.

The occupants get the benefit of good IAQ by staying
within the air supply streams and gaining more exposure
to the fresh air. The age of air is younger and the CO,
concentration is lower compared with conventional
air distributions (Lin et al. 2012, Tian et al. 2010 and
2011). Unlike with mixing ventilation and displace-
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Fig 1. Conceptual design of stratum ventilation.

Fig 3. Demonstration of the air supply stratum with smoke.
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ment ventilation, the return air inlets mounted in the
occupied zone allow for the possibility of heating, where
the stratum effect is maintained.

This setup creates a modest, reverse temperature
gradient (Figure 4) in the occupied zone, preventing
the lower zone from being over-cooled. The thermal
sensation of stratum ventilation was explored alongside
mixing ventilation and displacement ventilation with an
experimental study involving human subjects. The same
subjects were subjected to varying room temperatures in
a thermal sensation analysis. Using the thermal sensa-
tion votes, it was determined that mixing ventilation,
displacement ventilation, and stratum ventilation had
a neutral temperature of 24.6°C, 25.1°C, and 27.1°C
respectively as shown in Figure 5 (Fong et al. 2011).

This shows that stratum ventilation is more suitable at
operating in elevated temperatures than conventional
ventilation systems. A larger database comprising of the
aforementioned data and data also for varying supply
airflow rates and air diffuser types reveals that stratum
ventilation can provide a uniform thermal environment

(Cheng et al. 2014).

Energy savings with stratum
ventilation

There are eight factors which contribute to the energy
savings of stratum ventilation in comparison to conven-
tional systems.

1. The neutral temperature of 27°C yields a higher
humidity ratio for same relative humidity,
lowering the latent load.

2. The higher neutral temperature means there is
a smaller temperature difference between the
indoor and outdoor space, resulting in smaller
transmission loads.

3. The smaller enthalpy difference between the
indoor air and outdoor air means there is a lower
ventilation load.

4. There is a longer free cooling period because of
the higher enthalpy of the indoor air.

5. The higher ventilation effectiveness means a
lower ventilation load.

6. The reverse temperature gradient in the occupied
zone means there is no over-cooling of the lower
zone.

7. The elevated supply air temperature allows the
associate chiller to have a higher evaporative
temperature.

8.  The lower cooling capacity permits the use of
smaller pumps and fans.
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Fig 4. Vertical temperature profile of stratum ventilation.
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Fig 5. Thermal sensation votes of subjects.

A simulation of the year-round electric energy consump-
tion of a typical office, a typical retail shop and a typical
classroom in Hong Kong shows that stratum ventilation
provides a significant amount of energy savings as seen in
Table 1 (Lin et al. 2011, Lee et al. 2013). The electrical
energy consumption includes the entire air conditioning
system, namely chiller and AHU (fans are inclusive),
but excludes lighting, appliances in the rooms and other
non-air-conditioning equipment in the rooms.

Overall, stratum ventilation is novel in that it is an
innovative air distribution design concept while being
old technology that requires only existing components,
minimizing the risk of failure. The smaller capacity of
stratum ventilation leads to smaller mechanical plants
and ductwork, smaller air conditioning systems that
take up less space, and substantially lower year-round

Table 1. Comparison of the year-round energy
consumption between different ventilation systems.

Air distribution Electric energy

system consumption
(kWh/netto-m?)

Mixing 794

Displacement 592

Stratum 472

Energy savings

Mixing to Displacement 25.40%
Displacement to Stratum 20.15%
Mixing to Stratum 40.43%

energy consumption. These aspects yield lower initial
costs, operational costs, and a smaller life-cycle carbon
footprint.

Conclusion

With the presence of worldwide climate change and
the corresponding governmental responses, improve-
ments must be made upon conventional air distribution
systems. With the introduction of ASHRAE 55-2010,
there are new provisions for changes to conventional
systems to meet the demands of elevated tempera-
tures. Stratum ventilation has shown the potential
to be a significant improvement upon conventional
systems. Its use of increased air velocity allows for
thermal comfort at temperatures 2.5°C higher while
providing yearly energy savings of at least 20% over
conventional systems. H
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Automatic volume flow
balancing in ventilation units

Keywords: ventilation, air balance, pressure
difference, ventilation unit, control, SENCULT.

ontrolled ventilation with heat recovery plays

an increasingly important role not only in new

buildings, but also in energy efficient refur-
bishments due to the high savings potential and better
indoor air quality. Basic information on the need for
ventilation (indoor air quality, health and comfort) as
well as on energy efficient ventilation systems with heat
recovery can be found in passipedia.passiv.de *

In practice however, as a result of incorrectly or inad-
equately balanced systems, the potential for reducing
heat losses frequently cannot be fully exploited, a fact
that has often been proved through measurements and
subsequent examination of new systems. Within the
European Project 3ENCULT about energy efficient
retrofit different concepts to achieve long term air flow
balance have been investigated.

Significance of volume flow balancing

If a ventilation system is operated in unbalanced state
(e.g. due to filter clogging) the ventilation heat losses will
increase accordingly since some of the air volume (due
to the resulting over- or under pressure in the building)
enters the building through leaks in the building enve-
lope (thus bypassing the heat recovery system) rather
than via the heat recovery system.

A ventilation system with heat recovery should always
be operated in a balanced way. This is the only way to
ensure long-term heat recovery efficiency of the venti-
lation unit and thus achieve energy savings compared
with exhaust-only systems. Devices with automatically
balanced volume flow rates can secure balanced opera-
tion on a permanent basis.

Besides reducing the ventilation heat losses, automatic
balancing of volume flow rates also has another essential
purpose, namely the prevention of structural damage,
which plays an especially important role in relation to

*http://passipedia.passiv.de/passipedia_en/planning/building_services/ventilation.
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historical buildings. If warm, humid indoor air pene-
trates the thermal building envelope towards the outside
through leaks, condensation occurs at materials with
temperatures below the dew-point temperature and may
lead to structural damage.

KRISTIN BRAUNLICH
Passive House Institute, Darmstadt
kristin.braeunlich@passiv.de

In terms of building physics, the risk of damage due
to moisture in historical buildings is much higher than
in the case of new constructions; in historical build-
ings, it may be difficult to achieve a consistently airtight
building envelope which is equally effective all over,
on account of problems due to existing structures such
as wooden beam ceilings. In order to compensate for
these weak points, balanced operation of the ventilation
system becomes even more important.

Available practicable methods and
accuracies

Large ventilation systems with ventilation performance
> 600 m>/h are usually equipped with a system which
ascertains the volume flow rate by means of a measure-
ment of the effective pressure at the fan’s inlet. With
this method, a high rate of accuracy could be achieved;
laboratory measurements of ventilation units with air
flow rates > 600 m3/h (within the framework of Passive
House component certification of ventilation units with
ventilation performance > 600 m?/h, see www.passiv.de)
prove that at upper and middle air flow rates deviations
(between device measurement and laboratory measure-
ment) of less than 3 % are possible (Figure 1).

Today smaller ventilation units for single dwellings
(< 600 m3/h) frequently also have systems for automatic
volume flow balancing. Constant volume flow fans utilise
the relationship between the rotational frequency (rpm)
and power consumption of the fans and the volume flow
rate. In the case of fans that have forward-curved blades,
the volume flow rate can be clearly determined from their
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characteristic curve only based on the rotational frequency
and the power consumption. By comparing the actual
and set values and the corresponding readjustment by the
fan control, the volume flow rate can be kept constant
regardless of the changing pressure drop in the duct work.
However, there are still large differences relating to main-
tenance of the balance (Figure 2). Calibration of the flow
rate measuring system of the fan to the respective ventila-
tion device in the installed state can lead to significantly
improved accuracy of the built-in flow rate measuring
system as well as the air flow balance.

Automatic volume flow balancing -
practical recommendations

When installing new ventilation systems, it should be
ensured that they are equipped with a system for automatic
balancing of volume flow rates. In this case, the additional
investment provides the following benefits for the user:

e DPrevention of structural damage: balanced operation of
the ventilation system minimises leakage flows through
the building envelope. The potential for structural
damage is reduced since lower leakage flow rates also
lead to a lower risk of condensation forming inside the
building structure.

e Reduction of ventilation heat losses and thus lower
running costs for energy: balanced operation of the
ventilation system ensures long-term heat recovery
efficiency.

® Reduction in maintenance costs: due to a ventilation
system which automatically ensures constant volume
flow rates. Costs for readjustment of the system (which
should be carried out at least every 5 years in the case
of a ventilation system without automatic volume flow
balance) will not incur.

o Simplified adjustment of the volume flow rates during
commissioning

The higher the heat recovery efficiency of the venti-
lation system and the better the air tightness of the
building are, the higher the savings will be with a system
with automatic balancing of volume flow rates. Under
consideration of the investment costs (manufacturers’
estimate of extra costs for end-users: €150 — 200 for
separate ventilation units per apartment), in principle
this measure will be cost-effective if the air tightness
level of the building is 1.0 h' or better (Figure 3).
With air tightness values worse than 1.0 h' advantage
in terms of cost can only be achieved with very high
heat recovery rates.
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o As far as possible, devices
with built-in systems
should be used, as these do
not depend on oncoming
flow conditions in the
duct and require no extra
effort for installation. In
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fact that the volume flow
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Boundary Conditions:

0.25 0.50 1.00 1.50/0.25 0.50

Real interest 2,5% p.a.; Average final energy price
in future 9,0 ct/kWh; Considered Time Period 15 a

Figure 3. Overall savings achievable with automatic volume flow balancing
throughout the period under consideration in comparison with non-balanced
systems (assumptions: degree of balance of the non-balanced system = 65%,
degree of balance with automatic volume flow balancing = 100%). Boundary
conditions: ventilation device for one dwelling 120 m*/h; air change rate 0.35 h-'.

usually integrated into the
fan system.

e Ventilation systems with ventilation rate over
600 m3/h are usually equipped with a system for
automatic balance adjustment in any case. A high
quality is essential; this can easily be checked by
means of a test stand measurement by comparing
the test measurement result with that of the built-in
volume flow rate measuring device.

e Today smaller ventilation units (< 600 m3/h)
frequently also have systems for automatic volume
flow balancing. However, there are still large
differences relating to maintenance of the balance.
Calibration of the flow rate measuring system of
the fan to the respective ventilation device in the
installed state can lead to significantly improved
accuracy of the built-in flow rate measuring system
as well as the air flow balance.

Attention should be given to the
following points when adjusting the
balance:

e The balance between the outdoor air flow and
exhaust air flow should always be adjusted as
accurately as possible.

¢ In the case of historical buildings: If it is not
possible to improve air tightness to a high standard
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during the retrofit, a small amount of extract

air surplus (maximum of 10%) can be set when
adjusting the ventilation system in order to protect
the building structures, as the risk of structural
damage due to supply air surplus is much higher
than it is in new constructions.

However, in order to maintain the extract air surplus,
here also it should be ensured that the ventilation
system provides a system for automatically keeping the
adjusted air flow rates constant. Control of the extract
air surplus in dependence on the pressure difference
between critical rooms and the outside by means of suit-
able sensors is desirable. Due to the thermal lift, critical
areas are mainly the upper floors. Therefore measuring
the pressure difference towards outside at least there in
order to keep a slightly lower pressure inside is recom-
mended. B

Source

Analysis of the cost-effectiveness of automatic volume
flow balancing in ventilation units with heat recovery;
report within 3ENCULT project, Passive House Institute,
Darmstadt 2014

1.00 1.50 0.25 0.50 1.00 1.50
Heat recovery rate [%]
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Thermal comfort with radiant
and convective cooling systems

RISTO KOSONEN
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risto.kosonen@halton.com

PANU MUSTAKALLIO
Halton Oy

The difference in thermal conditions between
convective and radiant systems is not
significant. Contrary to commmon awareness
air temperature and operative temperature
are almost similar in room occupied zone
with radiant ceiling and chilled beam
systems. Experiments with human subjects
indicate similar performance of systems with
respect to the whole body thermal sensation
and acceptability of thermal conditions.

Keywords: radiant cooling, convective
cooling, thermal comfort, operative
temperature, radiant panels.

o describe human body heat transfer, the concept

of operative temperature has been introduced. The

combined influence of room air temperature and
mean radiant temperatures is expressed as the operative
temperature. In normal conditions, air temperature and
mean radiant temperature in spaces are equally important
for thermal comfort. Compared to a convective cooling
system a radiant surface cooling system can achieve the
same level of operative temperature at a higher room air
temperature. Thus, it is desirable to generate indoor condi-
tions where operative temperature is lower than room air
temperature and realise savings in energy consumption.

Providing high convective cooling capacity can result in
increased draft risk. In offices where heat loads are often
at the level of 60 — 100 W per floor-m?, it becomes chal-
lenging for the designers to provide thermally comfort-
able conditions as recommended in the present standards

KALIN KOSTOV
Danish Technical University,

ZHECHO BOLASHIKOV
Danish Technical University,
Department of Civil
Engineering

Department of Civil
Engineering

SONA KOLENCIKOVA
Danish Technical University,
Department of Civil
Engineering

ARSEN K. MELIKOV
Danish Technical University,
Department of Civil
Engineering

(ISO 7730 2005 and EN 15251 2007). Water is much
more efficient to transport energy than air: density and
specific heat capacity of water is much higher than that
of air making it 4 000 times more efficient for the same
volume of fluid used. Therefore combined air-water
cooling systems are well-accepted solution, i.e. chilled
ceiling combined with mixing ventilation, chilled beam,
chilled beam with incorporated radiant panels, etc. are
nowadays commonly use in commercial buildings.
Inlet water temperature of combined air-water systems
is typically 14-19°C in cooling mode and 35-40°C in
heating mode. Hence, these systems can utilize high
temperature level of water for cooling and low tempera-
ture level of water for heating allowing to increase the
total efficiency. In air-water cooling systems, heat/cold is
transferred to room space based on radiation, convection
or combination of both. In radiant ceiling panel, the
convection and radiant are almost equal (radiation 50%
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versus convection 50%). With chilled beam as with all-
air systems, heat transfer is only based on convection.

It is commonly assumed that radiant cooling system
has a significant influence on operative temperature.
Some companies claim that operative temperature
with radiant cooling is even 2 K lower than the room
air temperature. However physical measurements
performed in the occupied zone of a room showed no
significant differences in thermal environment between
radiant and convective cooling systems (Mustakallio
et al. 2013). The difference in the operative tempera-
tures was only 0.2 K between the two systems. Human
perception of a room thermal environment obtained
with radiant and convective cooling systems was also
studied (Bolashikov et al. 2013). Whole body thermal
sensation (TS) and whole body TS acceptability were
at about the same level for the convective and radiant
systems. Thus, there was not found any significant
difference between the systems with regard to human
response.

Comparison of radiant and convective
cooling systems

The physical environment and human response to
four air conditioning systems was studied. The systems
comprised: chilled beam (CB), chilled beam with radiant
panel (CBR), chilled ceiling with overhead mixing
ventilation (CCMV) and four desk partition mounted
local radiant cooling panels with overhead mixing venti-
lation (MVRC), Figure 1. Radiant ceiling was Uponor
Comfort panel system integrated into the false ceiling
tiles. Radiant ceiling covered maximum 77% of the total
ceiling surface. The top surface of the tiles was not insu-
lated. Supply air was discharged by two Halton SLN-
472 linear diffusers. Halton CBR-2700-2100 chilled
beam was used in both CBR case and CB case. For the
CB case study there was no water circulation in the
face panels of the chilled beam. Radiant panel surface
area in chilled beam was 3.6 m?. Chilled beam was
removed from the ceiling when chilled ceiling cases were
measured. The local radiant cooling (MVRC) was used
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with radiant panel (CBR) and
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Figure 2. A) Top view of the test room with measure-
ment pole locations: 1) ventilation exhaust, 2) ventilation
supply, 3) chilled beam (CB), 4) desk partition mounted
radiant cooling panels, 5) light fixtures, B) photograph
of the measurement setup in CB, CBR and CCMV cases
and C) photograph of the measurement setup in MVRC
case (thermal mannequins above were used in actual
measurements).

during the experiments with people. Rettig panel radia-
tors, PURMO Hygiene H10, were used to provide local
radiant cooling. Supply air volume flow was increased
under the MVRC cases in order to compensate for the
reduced cooling power from the panel radiators.

Steady state conditions at 26°C air temperature were main-
tained in a test room (4.12 x 4.20 x 2.89 m, L x W x H)
used to simulate the two persons office. Measurements at
two heat loads, 64 W/m? (design conditions) and 38 W/
m? (usual conditions) were performed. The heat load was
generated from two occupants, computers, lighting units,
and solar heat gains from windows and sun-lit floor just
below the windows (Figure 2). Supply air temperature
in all cases was kept at 16°C and water inlet temperature
at 15°C with return water 2-3 K warmer.



Physical environment

Room air temperature, operative temperature, Velocity
and turbulent intensity were measured and draft rate
levels calculated at 8 heights in the room for a grid of
25 points positioned within the occupied zone of the
room. Surface temperatures and radiant temperature
asymmetry were measured as well.

Average values of indoor climate parameters from the
physical measurements are presented in Table 1. Average
room air velocities were similar under all four systems.
Top five highest velocities were within the range of
0.20-0.25 m/s. Those air velocity values are still in the
acceptable range level.

Average room air temperature and operative tempera-
tures were nearly the same with all four tested cooling
systems. Average operative temperature was only 0.2 K
cooler for the chilled ceiling (CCMYV) than for the
chilled beam (CB). This difference was close to the accu-
racy of the sensors. It should be noted that in all cases
the average operative temperature was slightly higher
than the room air temperature.

The reasons for small difference
among the four systems are: 1)
the temperature level of radiant
surface is relatively high and 2)

four systems were randomized. The subjects were not
informed which of the systems was in operation. The
subjects reported on the whole body and local thermal
sensation using ASHRAE’s 7-point thermal sensation
scale: cold, cool, slightly cool, neutral, slightly warm,
warm and hot ASHRAE 55 (2010). EN 15251-2007.
The acceptability of the thermal sensation experienced
was reported on acceptability scale, from “clearly unac-
ceptable” to “just unacceptable” and from “just accept-
able” to “clearly acceptable” (EN 15251-2007).

Under the studied conditions, all four systems showed
similar performance with respect to the whole body TS:
occupants felt between “neutral” to “slightly warm” on
the TS scale in EN 15251-2007. Female felt the whole
body TS closer to “neutral” compared to male, whose
votes were closer to the “slightly warm” thermal sensa-
tion. The whole body TS acceptability was rated closer
to “clearly acceptable” (EN 15251-2007) and was inde-
pendent of the subject’s gender for all tested systems.

Figure 3a compares the medians for each of the four
experiments with CB, CBR, CCMV and MVRC

systems. As can be seen no major difference were docu-

Table 1. Average values of measurement results.

OFFICE ROOM IN DESIGN (WITH BOLD FONT) AND USUAL CONDITIONS (WITH NORMAL FONT)

air distribution and convection Measurement results in occupied Chilled ceiling | Chilled beam [Chilled beam with
flows of heat gains churn the zoneat heights 0.1 m- 1.7 m with mixing vent. radiant panels
room space. Specially, the effect ~Average air velocity [m/s] 0.13 0.13 0.12
of convection flow is remark- 0.11 0.12 0.11
able with all systems. This is Average of 5 highest velocities 0.22 0.25 0.23
seen in the horizontal room air _ 0.20 0.25 0.25
temperature gradient: there was Average air temperature [°C] 26.1 25.8 26.1
quite significant temperature . . e 2E Zhe
difference between window side Average temperature of window side 26.8 26.4 26.9
and door side of the room (in ) G G Lok
design conditions 1.0-1.2 K Average temperature of door side 2:; zig ;:;
i?jv;élv;si;ﬁeciiit?(g 1“;2;17)612_' Average horizontal temperature diff. 1.1 1.0 1.2
. . 0.7 0.7 0.7
ture gradlent was small with all Average vertical temperature diff. 0.0 0.3 0.2
System. 0.3 0.4 0.2
Human perception on Horizontal operative temperature diff. 1.6 14 1.5
thermal conditions e L s
Vertical operative temperature diff. -0.1 0.5 0.2
The response of twenty-four 03 05 na
subjects, 12 males and 12 females Average operative-air temperature 0.13 0.29 0.19
all healthy and non-smokers to 0.12 0.13 0.10
the thermal environment gener-  Average draft rate [%] 7.9 95 8.1
ated by the four cooling systems 5.7 78 6.9
was collected during one hour Average of 5 highest draft rates 14.3 18.9 171
exposure. The exposures to the 11.7 17.4 16.2
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Figure 3. Whole body thermal sensation with the studied
systems, CB, CBR, CCMV and MVRC; a) median of the
whole body TS over the whole exposure, b) median of
the whole body TS over the whole exposure divided by
gender.
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Figure 4. Acceptability of whole body thermal sensation
with the studied systems, CB, CBR, CCMV and MVRC;
a) median of whole body TS acceptability over the whole
exposure, b) median of the whole body TS acceptability
over the whole exposure divided by gender.

mented among the four systems tested. All of them
managed to keep the thermal sensation of the subjects
between “neutral” = 0 and “slightly warm” = 1.

Figure 3b is similar to Figure 3a, but here the median
vote for the whole body thermal sensation are plotted
as a function of the occupants’ gender. In general
females felt the thermal conditions with all four cooling
systems cooler than males, i.e. closer to the “neutral”
= 0 sensation. No significant differences were found
among three of the four systems. Female subjects were
significantly more sensitive to the whole body cooling
with CBR than males.
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The acceptability of the whole body thermal sensa-
tion experienced by the 24 participants with all four
cooling systems was evaluated as being close to “clearly
acceptable” = 1, Figure 4. No clear difference could be
observed among the systems based on the acceptability
of the whole body thermal sensation felt.

Both females and males rated highly the acceprability
of their whole body thermal sensation: the median vote
was close to “clearly acceptable” = 1for all four systems.
No clear trend in rating the systems based on whole
body TS acceptability was documented for the female
participants.



Conclusions

e Female subjects were more sensitive to the
e The results revealed that the differences in provided cooling than male subjects. B
thermal conditions between the convective and
radiant systems were not big.

¢ Animportant finding was that air temperature and Acknowledgement
operative temperature were similar with convective The study is supported by Technology Agency of
or combined convective and radiant systems. This Finland (TEKES) in RYM-SHOK research program and the
result was contrary to the expectation that operative International Centre for Indoor Environment and Energy,
temperature would be lower with radiant ceiling Department of Civil Engineering, Technical University
and local radiant cooling panel system of Denmark. Also, special thanks to Uponor, Rettig and

e Whole bOd}’ thermal sensation acceptability was Halton companies of financial support for the project.

close to “clearly acceptable” with all tested systems.
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Assessing renovation
measures by the effectiveness

Designing a renovation is a big European challenge knowing that about 80% of the current
building stock will stay in place beyond 2050. The effectiveness of the entire renovation is
strongly influenced by the measures taken in the early-design-phase. This article explains
the effectiveness of individual renovation measures for typical houses in Serbia. The results
from dynamical simulations were delivered in a form of a toolbox, which could be used as
a support instrument for the design. Understanding the potential of the measures could
provide an upgrade for the house renovation design process.

Keywords: energy savings, effectiveness, house, thermal insulation, renovation

measures, toolbox.
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Developing the approach

Residential buildings build in 1970’s and 1980’s are
identified by the First Serbian National Energy Efficiency
Action Plan as the biggest problem regarding energy
efficiency in the country [4]. In Serbia, about 70% of
the population lives in houses. Moreover, the similar
situation is in the neighboring countries [5].

Two-storey house
"P+1-6" in Belgrade

Two-storey house
"P+1-2/1" in Nis

This article summarizes the previous scientific work [1-2].
Developed methodology assessed the effectiveness of
individual renovation measures for houses in the South-
East European (SEE) climate conditions. Analyzed loca-
tions were two Serbian cities: Belgrade with 2520 heating
degree days and Nis with 2613 heating degree days. Three
typical detached houses were extracted from the catalogue
of typical housing designs from 70’s and 80’s (Figure 1)
[6]. This was done with the purpose to identify the average
saving potential for these three houses regarding their
heating demands. Three buildings had typical concrete-
structure with brick-block walls, semi-fabricated ceiling
construction, plaster finishing and no thermal insulation.
Dynamic simulations were performed in Euro Waebed
(EW) and Geba simulation software. The main focus was
on energy conservation measures. In addition, economic
and social implications were discussed.

Two-storey house with basement
"HP+1-116" in Belgrade

Figure 1. Analyzed houses positioned in two cities marked by codes from the catalogue. [6]
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Simulating settings were changing only one building
component in the reference model. This approach
enabled evaluating the individual contribution of each
measure. The external walls, ceilings and roofs were insu-
lated with an expanded polystyrene (EPS); the internal
insulation was performed with a capillary thermal insu-
lation system; the ground-floors were insulated with an
extruded polystyrene foam (XPS). Windows replace-
ment considered both double and triple glazing. For
the ventilation, heat recovery (HR) device with 95%
efficiency was used. All renovation options were system-
atically arranged in a form of a "toolbox” (Table I).

Table I. Overview of assessed energy-conservation
measures.

External wall Floor Roof Windows Air-control
) ) Roof ceiling | . ) Windows
Noinsulation | No basement —noins. Single glazing ventilation
Outdated Fl?&:ﬁ; Roof ceiling Double Non-airtight
insulation grour —insulated uncoated envelope
—noins.

External Floor on . Upgrade -
insulation ground Plt_d:]eodirrlgof existing eﬂ;gﬁ)hte
(ETICS) — insulated ) windows p

ETICS Basement . ) Ventilation
— additional ceiling thicnhseutljartoe(c)if ziepllaazciﬁ with heat
thickness —noins. glazing recovery
Basement
Internal o
: ceiling Replace:
i;iﬁ:!;:)yn —insulated Green roof 3x glazing
below
Ventilated External
facade shading

Energy saving potential

Although reference houses differed by the initial heating
demands, the applied measures showed the similar effec-
tiveness in each case. The average saving potential of the
measures is shown in the Figure 2.

The external walls demonstrated greater potential than
any other building element. Savings by insulating the
walls were up to 39%. This supported that the external
walls should be the basic element for the refurbishment.
The ground-floor upgrade indicated 11% of savings

0,

0
33% 309 33%

0, 13% 0, 0, 15%
1% 8 11% 79 0011A:11A:
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Figure 2. Calculated savings in heating energy for
renovation measures when implemented individually.

comparable to 8% of savings by insulating the base-
ment ceiling construction. The roof ceiling renovation
demonstrated 13% of savings.

Interestingly, double-glazed and triple-glazed windows
showed equal energy saving potential. The windows
replacement considered double glazed option (4-12-
4 mm) and triple glazed option (4-8-4-8-4 mm), both
with the krypton gas filling. Regarding these circum-
stances, the high quality double-glazed windows were
the optimal solution. Improving the air-tightness showed
low savings, due to the separated evaluation of the meas-
ures. In EW simulations, the length of windows joints
was set to 3 m per square meter of glazed area, while the
value for the air flow through the joints was modified
from 2.5 t0 0.5 m?h™!. When applied individually on the
basic non-insulated models, window sealing showed low
savings. The settings regarded changing the air leakage
of windows from 2.5 to 0.5 m*h''. However, the sealing
was obligatory measure for achieving the comprehen-
sive passive house refurbishment (Table IV). Taking
these settings into account, the window sealing would
have greater contribution only if combined with other
renovation measures. The ventilation system with heat
recovery demonstrated reducing the initial consumption
for 15% on average.

"When applied individually on the basic non-insulated
models, window sealing showed low savings. The settings
regarded changing the air leakage of windows from
2.5 m3him to 0.5 m3h/m. However, the sealing was
obligatory measure for achieving the comprehensive passive

house refurbishment (Table IV).”

Economical issues

Regarding local socio-economic conditions the effec-
tive measures were insulating the walls and ceilings,
windows replacement as well as improvements on air
tightness. Insulating the floor on the ground was the
most expensive option, followed by the installation
of the HR ventilation system. A period of the invest-
ment-return was relatively long due to the relation of
the investments to the local energy prices. For more
information see the reference [2].

Summer conditions

Overheating requires a special attention in designing
the renovation in the SEE region. GEBA simulations
showed thatalmostall options improved thermal comfort
during summer by reducing the temperatures in critical
south-oriented rooms. This created more comfortable
and healthier living environment. Nevertheless, insu-
lating the floor on the ground induced an increase of
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the inner temperatures. This should not be neglected
since the well-being is one of the important reasons for
tenants to invest in renovation.

Applicability

Having an overview of the effectiveness, a combina-
tion of the measures was evaluated in one case study.
The model was previously introduced "HP+1-116”
house (Figure 1). The toolbox was employed to diag-
nose the basic case and to develop two renovations by
choosing set of measures. In the initial case, the house
had brick-block walls without insulation, low perform-
ance windows and non-airtight envelope. In the first
renovation scenario (R1), the intention was to achieve
over 50% of the savings. Therefore, following measures

Table Il. Initial case diagnosis.

WALL FLOOR ROOF WINDOW AIR
. . Roof ceiling ) ) Window
No insulation No basement ey Single glazing s
Outdated Ground-floor Roof ceiling- Double Non-airtight
insulation —noins. insulated uncoated envelope
External ’ ’ Upgrade o
insulation G_roi?]rslail af:ggr Plt_d;idirrgof of existing e;:ll\igl%hte
(ETICS) . windows P
Basement ) T
o Pitched roof Replace: Ventilation with
EIG 20 cm celllr]g —insulated 2x glazing heat recovery
—noins.
Internal Basement .
capillary ceiling Green roof 3?(9‘1?2612'
insulation —insulated glazing
Ventil. Facade Shading
Table Ill. Scenario R1.
WALL FLOOR ROOF WINDOW AIR
) ) Roof ceiling ) ) Window
No insulation No basement noins. Single glazing N T
Outdated Ground-floor Roof ceiling Double Non-airtight
insulation —noins. —insulated uncoated envelope
External } ; Upgrade -
insulation G_roilrjlgltjilﬂggr P'icggd":g()f of existing :}:\:gﬁ)hte
(ETICS) : windows P
Basement . R
o Pitched roof Replace: Ventilation with
ETIG 20 cm ceiling —insulated 2x glazing heat recovery
—noins.
Internal Basement .
capillary ceiling Green roof 3§EP|?Z(;]‘
insulation —insulated glazing
Ventil. Facade Shading
Table IV. Scenario R2.
WALL FLOOR ROOF WINDOW AIR
. . Roof ceiling : ) Window
No insulation No basement hoins. Single glazing ventilation
Outdated Ground-floor Roof ceiling Double Non-airtight
insulation —noins. —insulated uncoated envelope
External ’ ) Upgrade -
| Soudtir | POl et | A
(ETICS) : windows P
Basement | A
o Pitched roof Replace: Ventilation with
ELSAE _cf]'é' ?ngs —insulated 2x glazing heat recovery
Internal Basement .
capillary ceiling Green roof 356’1?2(;'
insulation —insulated glazing
Ventil. Facade Shading
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were applied: an addition of 10 cm of EPS insulation on
the external walls and the roof ceiling as well as an instal-
lation of double glazed windows. In the second scenario
(R2), the aim was to achieve the national passive house
standard. For that purpose, the walls and the roof ceiling
were insulated with 20 cm of EPS, the basement slab
with 10 cm of EPS as well as the roof skin. An airtight
envelope was made; the double glazed windows with
external shutters were installed as well as the HR ventila-
tion system with 95% efficiency. The renovation-boxes
for these scenarios are marked in the Tables II-IV.

In the R1 scenario, the reduction of the heating demands
was up to 58%. In the R2 scenario, the “factor-10”
renovation with 90% of savings was achieved which
indicated reaching the passive house standard. The case
study highlighted how the systematic knowledge can
facilitate designers to develop suitable renovations.

Conclusion

The toolbox provided data on energy saving potential
(Figure 2). The intention was to describe to designers
and investors the impact of their possible choice of
renovation. Significant savings of heating energy, up to
90%, were achieved by employing the proposed renova-
tion procedure (Table IV). Since a triple-glazing did not
show significant difference in reducing energy demands,
double-glazed windows seem to be a sufficient solution
for the analyzed models in SEE climate conditions.

Due to the sampling procedure, the data could be helpful
for retrofitting the homes from 1970’ and 1980’ in the
most suitable manner. A bigger sample could lead to a
higher generalization of the theory. The recommendation
is that house owners and planners should perform envi-
ronmental, economic and social assessment and develop
the most appropriate renovation for a specific case.

The output information could be integrated into plan-
ning procedure in the very early-design-phase, thus
enhance the conventional renovation process.
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Maison air et lumiere a case
from model home 2020 project
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Good thermal comfort in new low-
energy houses with large window areas

When energy upgrading existing houses, it is important
to avoid pitfalls like e.g. overheating by involving experi-
ence gained from energy efficient new buildings. Maison
Air et Lumiére (Figure 1) is one of five European houses
built as part of the Model Home 2020 project (see link
below). The house was completed in 2011 and a family
lived in it for a year. During that year of occupancy,
detailed measurements of energy consumption and
indoor climate were undertaken.

The house follows the Active House principles (see link
below). This means that energy consumption, indoor
climate and connection to the outdoor environment
must be balanced. The calculated heating requirement
for the house is 14.2 kWh/m?. Special focus is on good

HENRIK N. KNUDSEN

Senior researcher, Danish Building

| Research Institute (SBi), Aalborg University
hnk@sbi.dk

daylight conditions and fresh air through natural
ventilation. Most rooms have a daylight factor of above
5%. This in itself means a higher risk of overheating
in summer than for older houses with less daylight
and less insulation. The results shown here are from
Maison Air et Lumiere, but are also representative of
the other houses of the Model Home 2020 project. In
Maison Air et Lumiére, ventilation is a hybrid solu-
tion. Mechanical ventilation with heat recovery is used
during cold periods and natural ventilation in periods
when the outdoor temperature is high enough to make
heat recovery unnecessary — which is about 25-30% of
the year. The ventilation is demand-controlled based
on temperatures and CO, all year round.

To avoid overheating, the house has overhangs, automat-
ically controlled external solar shading and controlled

Energy for
solarcells  pirect energy

(electricity) /' (solar gain
through pane)
Energy for
P f / solar cells
(electricity)

Energy for
solar cells
(hot water)

/
d /; Direct energy
(solar gain
/ / through pane)
F
( Heat Hot water i
©  pump storageta_pk Natural
ventilation

(stack effect

(reuse

heat)

Figure 1. Maison Air et Lumiéere and its daylight, ventilation and energy concept. Architects: Nomade Architectes.
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Thermal comfort in Maison Air et Lumiére

From 2012 sep 1 to 2013 aug 31

Room: Livingroom - all year category 3

Categories are based on Active House Specifications 2.0

Figure 2. Thermal comfort categories for kitchen-dining room on a monthly basis. The categories refer to the Active House
Specification. For the summer situation, category 1 allows a variation of +/- 2°C of the temperature around the optimal
temperature, while category 4 allows a variation of +/-5°C. The figures at the right side of the diagram state a total category
for each individual month. To obtain e.g. category 2, at least 95% of the hours in the period must be in category 2.

natural ventilation (ventilative cooling). The results
are very positive. The Active House Specification, 2nd
edition, is used for the evaluation; see REHVA Journal
May 2013 pp 10 — 14 for a description of the criteria.

Figure 2 shows the monthly spread of thermal comfort
in the room with the strongest inflow of light, i.e. the
living room. During the summer months, the room was
in category 1 with only a few hours in categories 2 and
3. In winter, the room is in categories 2 to 4. To obtain
category 1 in winter, the indoor temperature must be
above 21°C. The occupants themselves chose to have a
temperature below 21°C.

Active use of natural ventilation (ventilative cooling) and
solar shading played an important part in maintaining
good thermal comfort in summer. Windows and solar
shading were automatically controlled, but allowed the
occupants to overrule it. Figure 6 is a carpet plot showing
every hour during the year as a coloured rectangle with
date by the x-axis and time of day by the y-axis. The figure
shows two things: 1) when the windows in the living room
were open and 2) the category of thermal comfort.

The diagram shows to what degree natural ventilation has
helped maintain an acceptable thermal comfort. As seen
from Figure 2, there were some hours with temperatures
below category 1, particularly in January, but also in
February and March. Figure 3 shows that windows were
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Maison Air et Lumiére
Temporal map of thermal
comfort and system status
in Livingroom

B Category 1or 2, windows closed
m Category 1 or 2, windows open
I Category 3 or 4, windows closed
M Category 3 or 4, windows open

sep oct now

ec |an mar apr may jun jul aug
Figure 3. Carpet plot for living room showing comfort
category in combination with window position (open or
closed).

closed during these periods, so the reduced temperature
was not caused by draught.

During daytime, the windows were open for a large part
of the time from June to August. In this period, the
windows were also open during the night in order to
utilise night cooling; the windows were used 2-3 days
per week, with an average use of four hours per night.
In summer, there is a coincidence between periods with
good thermal comfort and open windows. This indicates
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Figure 4. CO, levels in living room divided into categories as defined in Active House Specification. Values are the

absolute, measured values.

that it is generally possible to prevent overheating in
houses with high daylight levels, despite the particular
risk of overheating in this type of house. The results from
the other rooms in the house show the same tendency as
the kitchen-dining room.

The results also show good air quality, expressed by a low
CO, level in the living room, Figure 4. The air quality
is best in summer when natural ventilation is used to
prevent superheating and the air change rates are higher
than in winter. In winter, the CO, levels increase to
above 900 ppm for approx. 10% of the time, which is
considered satisfactory. Similar results were found in the
other rooms of the house, however, with the exception
of bedrooms. In these rooms, the CO, level increased to
category 2 during winter.

Even though Maison Air et Lumiére is a new building,
the experience gained is relevant for the energy upgrading
of existing houses. Good air quality can be obtained
through energy efficiency by combining mechanical
and natural ventilation. It is possible to combine good
daylight conditions with good thermal comfort by
applying a suitable control strategy for dynamic solar
shading and natural ventilation.

Conclusion

In a strategy to increase the number of homeowners
who venture into a major energy upgrading of their
house, the demonstrated positive side effects, more than
energy savings, should be included in the communica-
tion to motivate homeowners. The barriers should be
reduced by “taking the homeowners by the hand” and
helping them to choose relevant energy-saving solu-
tions as well as clarifying the financial consequences
and opportunities.

Experience gained from new low-energy houses shows
that low energy consumption can be obtained simul-
taneously with good thermal comfort, good daylight
conditions and good air quality by means of a combina-
tion of controlled external sun screening and natural
ventilation. W

More information

Maison Air et Lumiere: http://www.velux.com/sustainable_
living/demonstration_buildings/Maison_Air_et_Lumiere

Active House Specification: http://activehouse.info/about-
active-house/specification
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Integration, energy efficiency and internationalism
- Themes of the 39* Mostra Convegno Expocomfort, 18-21 March 2014, Fiera Milano

’ I Yhe International exhibition dedicated to residen-
tial and industrial installations, air-conditioning
and renewable energy was organized by Reed

Exhibitions Italia, at Fiera Milano. Leading companies,

cutting-edge products and solutions for heating, air-

conditioning, refrigeration, valves, hardware, sanitary
technology, water treatment, and renewable energy will be
the undisputed protagonists of MCE 2014. The strength

of MCE is in its consolidated international outlook: 2,042

exhibitors, of whom 43% from abroad representing 59

countries, with a rise in the number of participants coming

from Turkey, Poland, all the countries in Eastern Europe,
and Spain also in line with the previous edition, confirming

the trend of the show of trust by foreign companies in a

leading specialized trade fair.

Excellent numbers for MCE 2014 that reaffirms its
leading position within an industry segment providing
ground-breaking solutions in terms of innovation
technology, increasingly strategic in the current global
economic scenario and that has been able to continue
reinventing itself over the years to fulfil the overall
needs of businesses, market and international trade
professionals.

The concept behind MCE 2014 is Global Comfort
Technology: designing buildings today means not only

We break barriers |
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optimizing energy performance by reducing energy
consumption, but also using plant engineering tech-
nologies with innovative integrated control and manage-
ment tools to improve home comfort, quality and high
performance in the real estate industry.

Energy efficiency, and high grade integration between
building envelope and installation-technology, and build-
ings and cities, are the focus of this edition. More particu-
larly, European and domestic regulatory scenarios impose
mandatory minimum efficiency standards for a new
urban planning where building and territory are tightly
connected while plant infrastructure is fundamental to
the development of smart networks or smart grids.

Many REHVA supporters presented their new, high
quality products at Mostra Convegno in Milan.



1600 participants in the Finnish Seminar
on indoor environmental quality

(FiSTAQ) organized in March 29% annual

seminar on indoor air quality and climate. The
number of participants in the seminar has increased
every year reaching this year the all-time record of 1 600
participants. This seminar series was started by Prof.
Seppinen as joint project between Helsinki University
of Technology and FiSIAQ 1985. In 30 years it has
grown to the biggest annual event in Europe on the
indoor environmental quality attracting scientist,
academics, designers, authorities, building inspectors,
building owners etc. This annual events offers a great

F innish Society of Indoor Air Quality and Climate

platform for participants to present and test new ideas
with a large audience.

Finnish Society of Indoor Air Quality and Climate
(FiSIAQ) was established in 1990 to organize the 6%
International Conference on Indoor Air Quality and
Climate, two years after the International Society of
Indoor Air Quality and Climate (ISIAQ) was founded.
FiSIAQ is also a member of FINVAC (Finnish
Association of HAVC Societies). Members of FISIAQ
are invited after being active in working in the area of
indoor environmental issues.

Finnish Annual Seminar on Indoor Air Quality and Climate attracted 1 600 participants in 2014.

The seminar was opened by the Minister of Housing.

Light+building

hisyear during the exhibition, REHVA organised

I in collaboration with VDI a seminar on ‘Greater

energy efficiency with automated buildings’ on
Monday March 31* in Messe Frankfurt.

Jan Aufderheijde (REHVA Secretary General) welcomed
all the seminar participants. Professor Achim Heidemann
from the Hochschule Albstadt-Sigmaringen in Germany
presented the Benefits of BACS — the Big Picture. Professor
Dr. Martin Becker from the Hochschule Biberach, in
Germany explained the Energy efficiency thanks to
building automation. He also did an overview of the
VDI standard 3813 Room Automation. Some technical
and implementations and solutions were presented by Jan
Spelsberg from Spelsberg Gebiudeautomation GmbH
in Moers, Germany. Prof. Micheala Lambertz from DS-

Plan Diisseldorf/FH
Koéln explained how
building automa-
tion contributes to
building sustain-
ability. Christian
Welsch from Osram
GmbH presented the Energy efficent lighting and control.
The Benefits of building automation for energy efficient
were presented by Jan Kerdel from Priva BV from the
Netherlands. The seminar ended with a dynamic panel
discussion. The lectures were translated simultaneously
into German / English.

All the presentations are available for download at
www.rehva.eu
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All the presentations are available online at www.rehva.eu > Publications and Resources

REHVA 2014 Annual Meeting -

2014 REHVA General Assembly participants in Dusseldorf

e 58" REHVA General Assembly was held on Tuesday 29 April

2014 in Disseldorf, Germany. It gathered nearly 110 delegates

from 25 European member countries. After a welcoming

address by the host, VDI Director, Ralph Appel from Germany,
Prof Karel Kabele opened the General Assembly.

In the later afternoon, Prof. Karel Kabele presented the 2013 an-
nual report. At the end of the Assembly was the election of two
REHVA board Members. Two seats were available this year. The
treasurer, Zoltan Magyar came at the end of his terms. Prof. Ka-
bele and the Assembly warmly thanked
Prof. Magyar for his contribution to REHVA's
development during the past nine years.
Prof. Stefano Corgnati was unanimously
re-elected. Egils Dzelzitis from Latvia was
also unanimously elected. The meeting
ended with the introduction of the new
REHVA Member, the Moldavian Association
of Heating, Ventilation and Air-condition-

Prof Egisl Dzelzitis from
Latvia was elected to the
REHVA Board for 2014-17

ing engineers, AlIRM.
There was not only a change within the board, also Maija Virta
who served as the chair of REHVA's Publishing & Marketing Com-
mittee since 2008 stepped aside and was honoured with very
warm words of REHVA President. Frank Hovorka was chosen in
the PMC meeting as the new chair of the Committee.

Olli Seppdnen, the editor-in-chief
of REHVA Journal, announced his
retirement from August 2014

Karel Kabele thanked /\/Idija‘Virta for
her services as chair of the REHVA
Publishing & Marketing Committee.

The REHVA Board members and their main responsibilities:
Karel Kabele, president, (STP, Czech Republic), Awards committee
Stefano P. Corgnati (AICARR, Italy), Treasurer

loan Silviu Dobosi (AlIR, Romania), Supporters Committee

Manuel Gameiro da Silva (Ordem dos Engenheiros, Portugal),
Education and Training Committee

Frank Hovorka (AICVF, France), Publishing and Marketing Committee
Jarek Kurnitski (EKVU, Estonia), Technical and Research Committee
Egils Dzelzitis (AHGWTEL/LATVAC, Latvia), Membership Committee
Jan Aufderheijde continues as Secretary General of REHVA.
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In the General Assembly the editor-of-chief the REHVA journal an-
nounced his retirement in August 2014. Karel Kabele thanked Olli
Seppanen for all the work he has done as Editor-in-Chief of the
REHVA journal. During the six year term of prof Seppanen the journal
had gained significant international reputation, its number of pages
per volume and circulation was tripled. The journal is now established
its position as a reliable information source of European HVAC tech-
nology. Karel Kabele underlined his feelings by handing over a small
sculpture with title ‘Passion’, what expresses the way Olli did his work
for REHVA in general and for REHVA journal in particular.

REHVA Awards 2014
On the occasion of the Annual Meeting 2014, the following mem-
bers of REHVA national associations received a REHVA Award:

Prof. Wim Zeiler (TVVL - The Netherlands) was recognized
for his outstanding achievements in science and for his con-
tributions to improve energy efficiency and the indoor envi-
ronment of buildings.

Derrick Braham (CIBSE — United Kingdom) was recognized
for his outstanding achievements in technology and for his
contributions to improve energy efficiency and the indoor
environment of buildings.

Michal Krajcik (SSTP — Slovakia) and Angela Simone (DAN-
VAK — Denmark) received a REHVA Young Scientist Award.

Derrick Braham

Michal Krajcik

Angela Simone



EUROVENT
CERTIFICATION

Certification Programme for =
Residential Air Handling Units (RAHU)

fter nearly 3 years of preparation by the Eurovent
ACertita Certification has launched a certifica-
ion programme for Residential Air Handling
units (RAHU). The Operational Manual and Rating

Standards for RAHU have been finalized by the end
of 2013.

The scope of the programme includes all residential
supply and exhaust ventilation units equipped with
heat recovery systems including air-to-air heat-pumps.
The certification programme is based on random
testing of units according to the European standard
EN 13141:2011. All tests will be performed by inde-
pendent testing laboratories.

The following performances will be certified:

Leakage class

Airflow/pressure curves

Specific Power Input

Heat recovery efficiency

Sound power levels

Specific Energy Consumption (SEC)
Energy efficiency class

Performances at cold climate conditions

The following schedule is being foreseen:

o April 2014: Signing of agreement by
manufacturers for RAHU programme (contact
apply@eurovent-certification.com). There is no
deadline as this is a voluntary registration.

e December 2014: Publication of certified data on
Eurovent Certification website by 31 December

2014 for all manufacturers signing the agreement
before 30 May 2014.

Per product certificate will be available using Certiflash
application (www.certiflash.com) as for any other ECC
certified products. Data will also be updated in the
EDIBATEC (Clé@ - www.catalogue-clea.fr) database
for the benefit of optimum validity of building thermal
load or design software output.

EUROVENT CERTITA CERTIFICATION is a major
European certification body in the field of HVAC-R,
operating 35 certification programs and generating
about € 10 million in turnover. It focuses on certifying
products’ performances as well as data needed to imple-
ment regulations. The main quality marks currently
proposed are the marks “Eurovent certified perform-
ance”, NE CSTBat, and the European Keymark.
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HEE Version of POWERCIATZ2 from CIAT

( :IAT’S eco-designed POWERCIAT2 water
chiller, for cooling capacities ranging from 610
to 1350 kW, is now available in a High Energy

Efficiency (HEE) version. Thanks to its latest-generation

components, and in particular the integration of a micro-

channel coil and CIAT’s new high efficiency evaporator,

POWERCIAT2 HEE is on average 10% more energy

efficient than the standard model. It achieves the highest

possible energy rating, Class A, with an average EER of

3.15 and exceptional seasonal efficiency levels, proven

by an average ESEER of 4.1. Versatile, POWERCIAT?2

HEE is specially designed for the air conditioning of

large buildings such as hotels, offices, shopping centres

and industrial facilities.

POWERCIAT2 HEE is a range of 10 new
water chiller models that broaden the
standard range and offer cooling
capacities of 600 to 1 160 kW.

To improve its energy efficiency, CIAT’s teams lever-
aged the standard version of POWERCIAT2, optimized
the heat transfer area of its coils and evaporator, and
added the latest generation of very low energy screw
compressors. The result is a unit with an improved ratio
of cooling capacity to power input that gives it a particu-
larly high level of energy efficiency. In addition to its low
power consumption, POWERCIAT2 HEE features the
same innovations and performance levels as the standard
version, offering the best ratio of power to refrigerant

charge on the market (7 kW of cooling/kg of R134a).

POWERCIAT?2 HEE is currently the only water chiller
that combines both micro-channel coil and shell-and-
tube dry expansion evaporator technologies. It has been
engineered using eco-design principles to minimise its
environmental impact throughout its entire life cycle.
Compared to the previous generation of water chillers,
the major technical innovation of POWERCIAT2 HEE
is its all-aluminium micro-channel coil and the many
advantages this offers: 45% less refrigerant, 20% lighter
machines (making them easier to handle, transport and
install on site) and a 20% smaller footprint. It is also easy
to maintain. The coil’s rigid external surface is compat-
ible with high-pressure cleaning and its all-aluminium
design eliminates galvanic currents between different
metals and offers greater resistance to corrosion.
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FLOOR CONVECTORS
TANGRA FFCU
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Designed for incorporation into the floor and used for heating and air conditioning of

large spaces in commercial buildings, stores, showrooms, apartments, houses or other
premises. They are particularly suitable for rooms with large windows displays where the
units have both functional and decorative value.

o= _|_he floor convectors are modern esthetic element in the heating and cooling systems.
o

The floor convectors can be used as a main or additional element for air conditioning in
combination with another type of heating or cooling.

The floor convectors TANGRA FFCU are available in two different
lengths (1 250 mm and 2 000 mm) and three models:

* FFCU-Silent - low-noise version, suitable for residential
buildings, living and sleeping rooms.

* FFCU-Power - high efficient version — for public buildings.

* FFCU-H - floor convector suitable only for heating, without
condensation tray.

More information: www.tangra.bg



Magazines and journals

Collected and edited
by Olli Seppénen

published by REHVA members

REHVA is a Federation of 27 associations in heating, ventilation and air conditioning. All the
associations publish journals on the practical application of HVAC&R technology. These
journals publish articles from a range of contributors, including journalists, experts in the
field, building services professionals, academics, consultants and product makers.

’ I Yhese journals provides news, analysis,
comments, special features, interviews, tech-
nical articles, regulatory advice and learning

tools needed by the wide range of professionals working

I I Belgium

Belgium HVAC Society - publication

Atic )

Name of HVAC publications: ATIC NEWS
Number of issues per year: 50 issues per year

The publication has information on ATIC activities and
training in Belgium. It has also some news on our sister
associations in French and Netherlands.

Contact information
email: info@atic.be

h Czech Republic

Czech Republic Society of
Environmental Engineering (STP). - journal

a
Name of HVAC Journal: VVI Journal - Journal of
Heating, Ventilation and Sanitary Installation

Number of issues per year: 5 issues per year
Number of copies per issue: 3 000

VVI Journal is a national technical journal published
by Society of Environmental Engineering (STP).

in the modern building services world. These journals
are circulated to all their members. The introduction
of HVAC&R journals will continue in the next issues
of the REHVA Journal.

The journal is oriented to professionals dealing with
Environmental Engineering. It provides information for
designers, investors, producers, assembly and installation
engineers, manufacturers, process technicians, workers,
professional in schools and universities, and government
authorities. It is also targeted for those who want to be
informed about the possibilities, methods and ways to
improve indoor air quality.

VETRANI
INSTALAGE

B an

. ot

VVI Journal brings information:

* about the latest trends in heating, ventilation, air
conditioning, cooling, humidification, dehumidifi-
cation, hygiene, sanitary installations, measurement
and control, lighting, noise, air quality, energy conser-
vation, traditional and alternative energy sources at
home and abroad;

* about new products, techniques and domestic or
foreign technology for accurate and efficient opera-
tion of buildings with examples of practical use;

e about testing and measures improving quality of
domestic production and enhancing sales of domestic
products at foreign markets;
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* about theoretical works dealing with new knowledge
characteristics of new products, new computational
methods and application of computer technology in
the field of environmental engineering;

* about interesting issues regarding environmental
engineering;

e about news in legal enactments and technical
standards;

* about innovation in building design from the envi-
ronmental engineering point of view including inter-
esting technical solutions providing a wide range of
inspirations for designers;

* in newsletter annex where are published upcoming
activities of the Society for Environmental Engineering;
seminars, conferences, workshops, training, corporate
events, offers of publications, activities of expert agen-
cies, exhibitions etc.

Articles are published in Czech or Slovak language,
with abstracts and keywords both in Czech and English
language. English papers are translated into Czech
language by publisher.

Contact information
Editor in Chief: Doc. Ing. Vladimir Zmrhal, Ph.D

email: stp@stpcr.cz
website: http://www.stper.cz/?page=en,vvi

+ Finland

FINVAC

The society members of FINVAC, the Finnish
Associations of HVAC Societies publishes 3
journals:

Name of the HVAC Journal:Talotekniikka (HVAC
Journal in Finnish)

Number of issues/ year: 8

Number of copies per issue: 7 500

Talotekniikka
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Talotekniikka is the leading Finnish media in the HVAC
branch supported and own by top Finnish HVAC
organisations. It provides up-to-date information for
professionals dealing with design, construction and
contracting, computerized modelling tools, material and
product manufacturing, wholesale and retail, technical
facility management, public services and many more.

Contact information
Website: www.talotekniikka-lehti.fi

Name of the HVAC Journal: VVS virme- och sanitet-
steknikern (HVAC Journal in Swedish)

Number of issues/ year: 5

Number of copies per issue: 2300

The magazine “VVS Virme- och Sanitetsteknikern”
(Heat- and Sanitary Technician) is published by VVS§
Foreningen i Finland. It is well-known for its high-class
technical articles and for penetrating actual questions in
the field. Detailed examinations of new buildings and
sufficient space where new products and new technique
are presented form a part of this review’s profile.

Contact information
Website: www.vvsfinland.fi

Sisdilmauutiset (Indoor Air News in Finnish)
Number of issues/ year: 2 (in Finnish)

Number of copies per issue:
6.000

sisailma
Finnish Society of Indoor Air
Quality and Climate (FiSIAQ)
and publishes this newsletter
which is focused on IEQ issues.

Contact information e 5 )

Website: www.sisailmauutiset.fi



I I France

Association des Ingénieurs en Climatique, Ventilation
et Froid, France - journal

Name of the HVAC Journal: CVC - La revue des
climaticiens

Number of issues per year: 5 issues per year
Number of copies per issue: 3000

The main purpose of the journal is to provide informa-
tion for a broad range of specialists on the activities of
heating, ventilation and air conditioning; development
of energy efficient construction technologies in France

and abroad.

Contact information

Director of publication: Bertrand Montmoreau
Editor in Chief: Michel Laval

Publisher: Atelier Chévara

email: secretariat@aicvf.net

website: www.aicvf.org/la-revue-cvc/

f— Germany

r VDI-Gesellschaft
Bauen und Geb&udetechnik

The Association of German Engineers - Division
Building Services of VDI-Society for Civil Engineering
and Building Services (VDI-TGA) - journal

Name of HVAC Journal: HLH
Number of issues per year — 12
Number of copies per issue: 12 000

HLH covers in a practical, but scientifically based
manner all aspects of building services. This embraces
individual product reports, short features on current
developments, news from commerce and industry as
well as background contributions from authors of repute
and specialist journalists.

Contact information

Editor in Chief: Dipl-Ing. Hermann Bliesener
email: hlh@springer-vdi-verlag.de

website: http://www.hlh.de/hlh/

Publisher: Springer-VDI-Verlag GmbH & Co. KG

MAGYAR ¢ <] ;
EPULETGEPESZET

ETE - Scientific Society
for Building - journal

Name of the HVAC Journal: Magyar Epiiletgépészet
Number of issues per year: 12
Number of copies per issue: 1 500

The journal is a theoretical and practical periodical in
the field of HVAC. The editorial teams believe their
task is to inform their subscribers about important
theoretic or practical issues, novelties, news and tradi-
tions in our field. The target audience is comprised of
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building service engineers, especially building service
system designers and operators. The aim is to promote
the further education of HVAC engineers and students.
The periodical is distributed to subscribers, members of
the Hungarian Scientific Society for Building Service
Engineering, as well as the HVAC departments of
universities in Hungary.

Contact information

Managing director: Dr. Zoltdn Magyar
Editor in Chief: Lajos Barna

Email: info@epgeplap.hu

Website: www.epgeponline.hu

I I Italy

)

Cultura e Tecnica per Energia Uomo e Ambiente

22

Italian Association on Air Conditioning, Heating
and Refrigeration - journal

Name of the HVAC Journal:
AiCARR Journal

Number of issues per year: 6
in 2014

Number of copies per issue:
10 000 copies

AiCARR’s house organ, is a
monographic magazine that
explores new directions in
science and cutting-edge tech-
nology systems, in the area of energy optimization in
civil, industrial and commercial sectors.

Each issue presents the latest developments in the regu-

latory field and describes applications and case histories
related to the monographic topic. The authors are the
most eminent and expert professors, researchers and
plants designers. The magazine, published by Quine
Business Publisher, has six issues in 2014 and it is
distributed free of charge to AICARR’s members.

Contact information
Director of publication: Marco Zani
Email: casaclima@quine.it

Website: http://www.casaeclima.com/ct_21_Rivista%?2
52DAICARR%252Djournal. html
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%IE Norway

Norwegian HVAC Association NORVAC - journal

g NN

NORSKVVS
Name of the HVAC Journal: NORSK VVS
Number of issues per year - 12
Number of copies per issue: 5 000

NORSK VVS is a magazine owned by the Norwegian
HVAC Association NORVAC. NORSK VVS will help
to promote socially sensible use of our energy resources,
good hygiene and extensive protection of the internal
and external environment.

NORSK VVS is an industry tools to stay informed
about news in areas such as climate, energy, climate
engineering, sanitation and nearby areas.

Contact information
Editor in Chief: Bjorn Gronlien
Email: bjorn.gronlien@skarland.no

Website: www.norskvvs.no
Publisher: Skarland Press as

Portugal

Portuguese Association of Engineers (ODE) - journal

B

Name of HVAC Journal: Edificios e Energia
Number of issues per year: 6
Number of copies per issue: 5 000



Edificios e Energia (Buildings and Energy, in English)
is a bimonthly publication that exists for more than 14
years in the Portuguese market. It is a rebranding of the
Climarizagao magazine, which was at first dedicated to
HVAC market and industry, IAQ, etc. As the market
evolved, so did the contents of the magazine. Today
Edificios e Energia gives a wider approach of energy
use in buildings, with special regards to heating and
cooling, HVAC, IAQ renewable energy technologies
(photovoltaics, solar thermal systems, heat pumps...),
engineering and architecture, energy efficiency, energy
services, etc. Edificios e Energia follows closely
national and European regulations, new technologies
and innovation and other important developments on
these topics. The magazine also has a website (www.
edificioseenergia.pt) with daily news.

Contact information

Director of publication: Rita Ascenso
email: edificioseenergia@medialine.pt
website: www.medialine.pt

Publisher: Media Line

T Russia

J.\"‘-
&N Association of Engineers in Heating,
Ventilation, Air-conditioning, Heat Supply &
Building Thermal Physics - journals
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Name of the HVAC Journal: ABOK Journal:
Ventilation, Heating, Air Conditioning, Heat Supply
and Building Thermal Physics

Number of issues per year: 8 issues per year
Number of copies per issue: 12 000 copies per issue

ABOK Journal is a full-color periodical of the Russian
Association of Heating, Ventilation, Air Conditioning,
Heat Supply, and Building Thermal Physics Engineers.

ABOK Journal has been published since 1990. The
main purpose of the journal is to provide information
for a broad range of specialists on the activities of the
Association; development of energy efficient construc-
tion technologies in Russia and abroad; engineering,
regulatory, and social problems in energy conservation;
new equipment and materials; modern heating, venti-
lation, air conditioning, cooling, refrigeration systems
and engineering; large Russian and international
manufacturers of such equipment; new normative docu-
ments and standards; development of self-contained or
district heating systems for buildings; building thermal
physics parameters and thermal protection properties of
enclosing structures of buildings and facilities.

ABOK Journal is distributed in 720 large centers in
Russia, as well as in Austria, Azerbaijan, Belarus,
Canada, Czech Republic, Denmark, Estonia, Finland,
France, Georgia, Germany, Hungary, Ireland, Italy,
Kazakhstan, Latvia, Lithuania, Norway, Slovakia,

Sweden, Switzerland, Turkey, UK, Ukraine, and USA.

ABOK Journal is also distributed at large exhibitions
and conferences held in Moscow, St.-Petersburg, Nizhni
Novgorod, Kazan, Tyumen, Novosibirsk, Volgograd,
Rostov-on-Don, Omsk.

;3HEPI’OCRE_PEXEHHE
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Name of the HVAC Journal: Energy Conservation
journal - “Energosberezheniye”

Number of issues per year: 8 issues per year
Number of copies per issue: 13 000 copies per issue

This is a full-color analytical journal aiming to reach
a wide range of specialists in the area of construction,
housing and utility services, and power engineering. The
journal has been published since 1995 by the Fuel and
Energy Administration of the Moscow City Government
and the Russian Association of Heating, Ventilating,
Air Conditioning, Heat Supply and Building Thermal
Physics Engineers (ABOK).
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Energosberezheniye journal now is a best forum in
Russia to discuss the following topics:

* New engineering, technological, economic, regula-
tory and legal developments in the area of energy and
resource conservation in construction, housing and
utility services, and energy sector;

* Reviews, analytical and reference information on the
status of the Russian market for goods and services
in the construction, housing and utility services,
and energy sectors, as well as reference information
on manufacturers and suppliers of such goods and
services;

* Information on the upcoming exhibitions, seminars,
workshops and conferences to consider energy and
resource conservation issues and demonstrate energy
and resource conservation products for various
branches of the economy;

Other subject—matters of interest and use to a wide
range of readers, including issues relating to product
certification, power tariffs in various locales in Russia,
regulations on holding show competitions and tenders
to implement specific energy conservation projects in
Moscow, etc.

BOTOCHABKEHVE W MHXEHEPHBIE CACTEMb
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Name of the HVAC Journal: SANTECHNIKA journal
(water supply, pipes, fittings)

Number of issues per year: 6 issues per year
Number of copies per issue: 10 000 copies per issue

The target audience of specialized scientific, technical,
review and analytical SANTECHNIKA journal (water
supply, pipes, fittings) is specialists and managers of
construction, erecting and trade organizations, the
staff of design institutes and architectural studios.
The main topics of the magazine are water supply
and disposal, pump equipment, pipeline systems,
plumbing fittings and equipment, specific tools, and
heating equipment.
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SANTECHNIKA journal provides specialists with a
full range of information in the area of water supply and
removal, covers specialized exhibitions, forums, confer-
ences and seminars that take place in Russia and other
countries all around the World.

The journal is issued from the year of 1997. It is distrib-
uted in Russia, CIS and other foreign countries among
construction, design, subcontractor, trade and erecting
companies, educational establishments, commercial
and government organizations which are specialized in
the area of water supply and disposal, pipeline systems,
pump equipment and engineering plumbing.
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Name of the HVAC Journal: Sustainable Building
Technologies e-journal
Number of issues per year: 4 issues per year

Number of copies per issue: E-journal and a website:
70 000 subscribers.

Sustainable Building Technologies is a new media-
project which is issued as an e-journal and a website. Its
mission is to inform and update all industry decision-
makers including investors, developers, architects, and
engineers of the benefits of sustainable technologies and
green construction:

* green building standards in implementation

* energy and resource efficient technologies

* innovations and legal framework

* feasibility studies

* the audience covered: 400 cities in Russia and the CIS

* 90 to 120 pages in each issue

* free subscription (through the website, Apple Store
and Play Market)

* technical and economic calculations

* clear infographics, colourful images

* up to 30 projects presented in each issue

¢ an English-language section providing a review of the
situation in Russia

* representation in the social media



Contact information

Editor in chief: Marianna Brodach, vice-president
ABOK

email: zvt.abok.ru, abok.ru, brodatch@abok.ru
Website: www.abok.ru/

i“ Serbia

“kgh

Serbian HVAC&R Society - journal

Name of HVAC Journal: KGH National Journal
HVAC&R

Number of issues per year: 4

Number of copies per issue: 500

There are 4 to 6 scientific or practical papers in Serbian.
There are always abstract in English. The publication
has information on HVAC national and international
regulations. There are also news in English on UNEP
( United Nation Environment Protection) and news
about the society activities.

Contact information
Editor in chief: Branislav Todorovic
email: todorob@eunet.rs

Slovakia

Slovak Society for Environmental Technology -

journal
P
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Name of the HVAC Journal: TZB HAUSTECHNIK
Number of issues/ year: 5
Number of copies per issue: 3 500

The typical reader is a university or secondary-school
educated man in the productive age of between 23
and 55. To the reader group belong, although to a
lesser extent, women. A prevailing section of readers
operate in design and realisation companies, who use
in their professions the information gained from TZB
HAUSTECHNIK magazine. This is also reflected in
the growing interest in information from the world of
practice and in non-commercial information on current
products and trends in the Slovak market

Contact information
Editor in Chief: Silvia Friedlova
Email: silvia.friedlova@jaga.sk
Publisher: JAGA GROUPD s.r.0.

Website: www.casopistzb.sk

= = Sweden
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Swedish HVAC Society - Society of Energy and
Environmental Technology

Name of the HVAC Journal: Energi & Miljé (Energi
& Environment)

Number of issues per year: 11

Number of copies per issue: 10 600

Energy & Environment has been around since 1929 and
its Energy and Environmental Technology Association
members are the foundation of our readership. Energy
& Environment talks about current projects will help
you keep track of changes in regulations and tips on

including energy and construction law. Energy &
Environment is published by EMTF Publishers AB.

Contact information
Director of publication: Ingar Lindholm
Email: medlemsservice@emtf.se.
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n Switzerland % United Kingdom

Swiss society of engineering in Building Services
- publications

Die Empa erfindet
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ORDI NA!?Y BUI‘L CIBSE

Chartered Institution of Building Services
Engineers - journal

Name of the HVAC Journal: CIBSE Journal

Name of the HVAC Journal(s) | sicc

SWKI-Bulletin — Haustech-Magazin sire
Number of issues per year: SWKI-Bulletin:
2-time/year

Haustech-Magazin: Published 10 times/year
Number of copies per issue

SWKI-Bulletin: 610

Haustech-Magazin: more than 3200

SWKI-Bulletin is a magazine for the members with
reviews and outlooks of SWKI-events, technical training
and educational events and interesting topics of the
organization and its members. www.swki.ch

Haustech-Magazin includes technical articles, information to
standard/guidelines projects and its publication, marketing
for acquisition of new members and team members for
technical groups, technical training and educational events
and SWKI agenda. www.haustech-magazin.ch

Number of issues per year: 12
Number of copies per issue: 18 558

The official journal of the Chartered Institution of
Building Services Engineers has been transformed over
recent years and is read by a wide variety of building
professionals and academics. Covering the broad
area that represents CIBSE activity it has developed
some novel (and free to access) electronic versions of
the journal that provide all members of the building
community simple, and rich dynamic interactive access
to the material at cibsejournal.com including specifically

designed apps.

Contact information
Editor: Alex Smith

Email: asmith@cibsejournal.com
Website: www.cibsejournal.com

REHVA Guidebook on GEQOTABS

Advanced
system des‘lg“
and operation
of GEOTABS
puildings

This REHVA Task Force, in cooperation with CEN, prepared technical defini-
tions and energy calculation principles for nearly zero energy buildings
requi-red in the implementation of the Energy performance of buildings
directive recast. This 2013 revision replaces 2011 version. These technical
definitions and specifications were prepared in the level of detail to be
suitable for the implementation in national building codes. The intention
of the Task Force is to help the experts in the Member States to definethe 7
nearly zero energy buildings in a uniform way in national regulation.

f
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REHVA - Federation of European Heating, Ventilation and Air Conditioning Associations
www.rehva.eu e info@rehva.eu « REHVA Office: 40 rue Washington, 1050 Brussels—Belgium e Tel + 322 514 11 71 e Fax +32 2 512 9062

REHVA Guidebooks are available at www.rehva.eu



\7—' OCTOBER, 19th-22nd, 2014. Sio Paulo, Brazil

.,5, ROOMVENT 2014

Nearly 200 Swa7m
ABSTRACTS
submitted to
ROOMVENT 2014

he 13t SCANVAC international conference on air

Tdistribution in rooms will be held in Sao Paulo, Brazil,
on 19-22 October 2014.

Until 151 of April, 190 abstracts have been submitted. The

deadline for abstracts has been extended, so now the

new and final deadline is 10 May 2014.

Approximately one third of all abstracts submitted by
mid-April deal with the “Indoor Air Quality and Human
Comfort” theme. Other popular themes are “Innovative
Strategies and components for ventilation and air
conditioning” with approximately 20% of the abstracts
submitted, and "Ventilation and Air Conditioning in green
buildings”.

Registration of the participants will open on 15t of June
2014. Practical information about registration, conference
fees, hotel accommodation etc. can be found on the
ROOMVENT website at http://www.roomvent2014.com.br/

14-16 October 2014, Nuremberg, Germany

nternational Trade Fair Chillventa is the gathering for
Refrigeration - Air Conditioning - Ventilation - Heat
Pumps experts.

Chillventa shows trends, innovations, products and
services for refrigeration, insulation, C&/automation, air

conditioning, ventilation and heat pumps all in one place.

www.chillventa.de/en/

FinnBuild 2014

1-3 October 2014, Helsinki, Finland

- a showcase for the Finnish construction
industry

The Finland’s largest building and
building services trade fair, FinnBuild
2014, will be held at Messukeskus
Helsinki, Expo & Convention Centre, on
1-3 October 2014. FinnBuild presents

the best expertise,

products, services m
and solutions for 1-3 Oct 2014
Messukeskus Helsinki

construction.

his year's event is the 21 as
the first FinnBuild was organised already in 1974.

The largest and the most prominent event in the
construction industry in Finland attracts visitors who want
to keep themselves at the forefront professionally.

Four other professional events are held at the same time
with FinnBuild: InfraExpo - fair for technical infrastructure,
Arena - fair for constructing sporting arenas, ParkTec
focusing on the design, construction and management

of green areas, and EnviroExpo with the focus on
environmental technology.

Last time, two years ago, the fairs gathered 32,000
professional visitors of the building and building services
industry, including students of the construction branch.

This year for the fourth time an impartial jury will choose
the FinnBuild Highlights. The Highlights exhibition will
showcase a selection of the most interesting innovations
at the fair.

REHVA will organize with FINVAC a seminar on Thursday
Oct 2n “HVAC equipment and systems in nearly zero

energy buildings”.

The seminar is free to all vistors. The speakers are
prominent European anmd Finnish experts.

The similar seminar in 2012 attracted more than 200
participants.

FinnBuild, Arena, InfraExpo, ParkTec and EnviroExpo will be
held at Messukeskus Helsinki on 1 — 3 October 2014.

www.finnbuild.fi
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Cold Climate 2015

Ventilation 2015

20-23 October 2015 | Dalian, China

@ 1115 @414

About cold climate conference

nternational Conference on HVAC in Cold Climate has

been successfully hosted seven times since 1994. The

8th International Cold Climate HVAC Conference will
take place in Dalian, China during October 20-23, 2015.
The conference will be organized by Dalian University of
Technology and co-organized by Tsinghua University and
VTT Technical Research Centre of Finland.

Topics of Cold Climate 2015

Conference theme: Sustainable buildings and energy
utilization in cold climate zone

Topics include:

- Sustainable buildings and energy efficiency and savings
- Zero energy buildings

- Heating technology and policy

- Usage of renewable energy

- Ventilation and heat recovery

+ Heat pump technology

« Building simulation

- Building energy efficiency and savings in rural areas

Abstract submission deadline: Jan. 15, 2015

Endorsed by
REHVA

Contact E-mail:
hvac@dlut.edu.cn

Federation of
European Heating,
Ventilation and
Air Conditioning
Associations

More information:
www.coldclimate2015.org
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26-28 October 2015 | Shanghai, China

the 11th International Conference of Industrial

Ventilation will be held in Shanghai, China. The
conference is organized by Tongji University, VTT
(Technical Research Center of Finland) and Tsinghua
University.

J ust a few days after the Cold Climate 2015 in Dalian,

As in earlier “Ventilation” conferences, the main focus
will be in technologies, processes and applications in
industrial indoor environment, from “heavy” industries
to hospitals, clean rooms and commercial kitchens. The
aims of industrial ventilation are to protect health, to
prevent environmental pollution and to guarantee high
product quality. These aims should be achieved with
constant concern for energy efficiency and for sustainable
development. The “Ventilation” conferences have played
an important role in indoor environment research and
have always been well attended by researchers and
academics from worldwide.

The four main themes of the conference are:
1. Occupational health

2.Ventilation and sustainable development

3. Specialized applications

4.Clean air technology, design and control.

Deadline for Abstracts: 20 December 2014.

Endorsed by
REHVA

Contact E-mail:
ventilation2015@tongji.edu.cn

Federation of
European Heating,
Ventilation and
Air Conditioning
Associations

More information:
http://www.ventilation2015.org/




Ventilation and airtightness in transforming
the building stock to high performance

35t AIVC Conference
4* TightVent Conference
2" yenticool Conference

Poznan, Poland, 24-25 September 2014

Conference concept

e The conference will consist of 2 or 3 parallel tracks:

e One track will to a large extent be devoted to
ventilative cooling;

® One track will to a large extent be devoted to
airtightness issues.

The conference will consist of a mixture of:

o Well-prepared structured workshops focused on the
conference topics;

e Presentations on invitation;

e DPresentations from call for papers.

Topics of the conference

Contributions are invited in the areas of research, develop-
ment, application and market and legislative implementa-
tion of ventilation and infiltration. Preference will be given
to abstracts focusing on one of the following topics:

For ventilative cooling aspects:

e Dotential for ventilative cooling strategies

o Ventilative cooling in energy performance regulations

e Design approaches for ventilative cooling and case
studies — Integrated design

e Thermal comfort and ventilation

e Active facades

For airtightness related aspects:

e Building and ductwork airtightness in existing
buildings

e Infiltration measurement techniques and IR
thermography

¢ Quality schemes for airtightness testers

¢ Durability of building and ductwork airtightness

e Energy and IAQ impact of envelope and ductwork
leakage

For ventilation in relation to IAQ and health
aspects:

IAQ impacts from outdoor sources
Demand-controlled ventilation

Humidity control and moisture damage
Ventilation in renovated buildings
Characterization of air cleaning technologies
Other aspects relevant to the conference include:
Multi-family buildings

Quality of ventilation systems

Fan energy use

Innovative ventilation concepts and combined systems
Controls and user interaction

Deadline for abstracts: March 15,2014
More information: www.aivc.org

£ TightVent

venticool ke
Poznan, Poland
24-25 September 2014

35" AIVC Conference
4" TightVent Conference
2" venticool Conference

Ventilation and airtightness in transforming the
building stock to high performance

In cooperation with
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@ Send information of your event to Ms Cynthia Despradel cd@rehva.eu @

June 5-6

June 17-19

June 23-24

June 23-27

June 28-July 2
July 1-3
July7-12

August 31-Sep 2
September 7-9
September 10-12
September 10-12
September 21-24
September 24-25
October 15-17
October 19-22
October 28-29
October 29-31
October 29-31
December 3-5

December 10-12

Events in 2014 - 2015

Conferences and seminars 2014

International Conference “Energy Performance of Buildings”

BREEAM International New Construction 2013 Assessor Training Course
Building Simulation and Optimization BS014

“Sustainable Energy Week EU Sustainable Energy Week”

ASHRAE 2014 Annual Conference

Alternative energy Sources

Indoor Air 2014

11th lIR-Gustav Lorentzen Conference on Natural Refrigerants - GL2014
14th International Symposium on District Heating and Cooling
ASHRAE/IBPSA-USA Building Simulation Conference

Building Services Summer School

Licht 2014 - Den Haag Holland

35th AIVC Conference - 4th TightVent Conference - 2nd venticool Conference
The 49th National Conference on Building Services

Roomvent 2014

9th International ENERGY FORUM on Advanced Building Skins

XXXI ABOK conference and exhibition “Moscow - Energy Efficient City”
(CHVAC 2014 conference

45 HVAC&R International Congress

9th International Conference on System Simulation in Buildings - S$B2014

Exhibitions 2014

October 1-3

October 14-16

Finnbuild 2014

Chillventa 2014

Conferences and seminars 2015

February 25-27
April 16-18

May 7-8

May 6-7

June 14-17
August 16-22
September 10-11
October 20-23

October 26-28

World Sustainable Energy Days 2015

International Conference Ammonia and (02 Refrigeration Technologies
Advanced HVAC and Natural Gas Technologies

REHVA Annual Meeting

International Building Physics Conference

IIR International Congress of Refrigeration

CLIMAMED

Cold Climate HVAC

11th International Conference on Industrial Ventilation

Exhibitions 2015

January 26-28
February 26-28

March 10-14

2015 AHR Expo
ACREX India

ISH

Conferences and seminars 2016

May 22-25

12th REHVA World Conference - CLIMA 2016

Bucharest, Romania
Bucharest, Romania
London, United Kingdom
Brussels, Belgium
Seattle, WA, USA

Kromeriz, Czech Republic

University of Hong Kong, Hong Kong

Hangzhou, China
Stockholm, Sweden
Atlanta, GA, USA

Cesky Sternberk, Czech Republic
Den Haag, The Netherlands
Poznari, Poland

Sinaia, Romania

Sao Paulo, Brazil
Bressanone, Italy

Moscow, Russia

Tianjin, China

Belgrade, Serbia

Liege, Belgium

Helsinki, Finland

Nuremberg, Germany

Wels, Austria

Ohrid, Republic of Macedonia
Riga, Latvia

Riga, Latvia

Torino, Italy

Yokohama, Japan

Juan Les Pins, France

Dalian, China

Shanghai, China

Chicago, Illinois, USA

Biec, Bangalore, India

Frankfurt, Germany

Aalborg, Denmark

www.rceph.ro
WWW.aiiro.ro
www.hso14.0rg

www.eusew.eu

http://ashraem.confex.com/ashraem/s14/cfp.cgi

Www.azecr.cz

www.indoorair2014.org

http://svenskfjarrvarme.se/dhc14

http://ashraem.confex.com/ashraem/emc14/cfp.cqi

tzb.fsv.cvut.cz
www.licht2014.nl

WWW.aive.org

Www.aiiro.ro
www.roomvent2014.com.br
www.energy-forum.com/fr.html

http://events.abok.ru/meeg

www.kgh-kongres.org

www.ssh2014.ulg.ac.be

www.finnbuild.fi

www.chillventa.de/en/

www.wsed.at

www.hvacriga2015.eu

www.Isgutis.Iv/

www.icr2015.0rg

www.coldclimate2015.0rg

www.ventilation2015.0rg

www.ahrexpo.com
www.acrex.in

http://ish.messefrankfurt.com

www.clima2016.org




The REHVA
European
HVAC
Journal

Register now for free!

Company: \ Department:
Last name: \ First name:
Address:

Postal Code:  City:

Country:

E-mail:

Signature: Date:

[] YES! I would like to register to the REHVA JOURNAL. Please, return your subscription form or
change of address to REHVA office.

REHVA — Rue Washington, 40 — 1050 Brussels — Belgium
Telephone: +32 2514 1171 — Telefax: +32 2 512 90 62
E-mail: info@rehva.eu — website: www.rehva.eu

[ ] I want to register for the REHVA e-newsletter.
*Shipping information will not be used for any other purpose than mailing of REHVA Journal and will not be given to third party.

E= REHVA SUPPORTERS

SURRORTER
ORT

. AIR \ﬁ‘:FR/
-
AAF Al i ine c':'u"m‘“> R @atlantic

Durable HYAC Solutionz

y £ 4 (3 . —
BELIMO  fog <camfil CIAT  cumesPace

GOF S\orCZ
——

DAIKIN

Abemark onokd y))) Doset EPEE (%)

canfortul de partea ta IM PEX

i Pt e B

" Vs D3 -
B EUROVENT evdapco . N r_ /
AL _ ] FliktWoods  FRITERM G=A () cranin

S o LIGr T VT 3 (© Lindab |

¥ Smits van Burgst SOm‘Fys m‘

@ systemair  @Pangrae TROZ recunix uponor  zene®

The art of handling air @ ULEFOB NV




REHVA

Federation of
European Heating,
Ventilation and
Air Conditioning
Associations

REHVA GUIDEBOOKS

REHVA Guidebooks are written by teams of European experts

Ventilation
Effectiveness

Chilled Beam

Application
Guidebook

No.6
Indoor Clim:
and Producti

!!o.?

Low temperature
heating and

high temperature
cooling

Computational
Fluid Dynamics
in Ventilation Design

Air Filtration
in HVAC Systems

Indoor

Environment and
rgy Efficiency
chools

Ventilation Effectiveness. mproving the ventilation effectiveness
allows the indoor air quality to be significantly enhanced without
the need for higher air changes in the building, thereby avoiding the
higher costs and energy consumption associated with increasing
the ventilation rates. This Guidebook provides easy-to-understand
descriptions of the indices used to measure the performance of a
ventilation system and which indices to use in different cases.

Chilled Beam Cooling. Chilled beam systems are primarily used
for cooling and ventilation in spaces, which appreciate good indoor
environmental quality and individual space control. Active chilled
beams are connected to the ventilation ductwork, high temperature
cold water, and when desired, low temperature hot water system.
Primary air supply induces room air to be recirculated through the
heat exchanger of the chilled beam. In order to cool or heat the room
either cold or warm water is cycled through the heat exchanger.

Indoor Climate and Productivity in Offices. This Guidebook
shows how to quantify the effects of indoor environment on office
work and also how to include these effects in the calculation of
building costs. Such calculations have not been performed previ-
ously, because very little data has been available. The quantitative
relationships presented in this Guidebook can be used to calculate
the costs and benefits of running and operating the building.

Low Temperature Heating And High Temperature Cooling.
This Guidebook describes the systems that use water as heat-carrier
and when the heat exchange within the conditioned space is more
than 50% radiant. Embedded systems insulated from the main
building structure (floor, wall and ceiling) are used in all types of
buildings and work with heat carriers at low temperatures for heating
and relatively high temperature for cooling.

Computational Fluid Dynamics in Ventilation Design.
CFD-calculations have been rapidly developed to a powerful
tool for the analysis of air pollution distribution in various spaces.
However, the user of CFD-calculation should be aware of the basic
principles of calculations and specifically the boundary conditions.
Computational Fluid Dynamics (CFD) - in Ventilation Design
models is written by a working group of highly qualified interna-
tional experts representing research, consulting and design.

Air Filtration in HVAC Systems. This Guidebook will help the
designer and user to understand the background and criteria for
air filtration, how to select air filters and avoid problems associated
with hygienic and other conditions at operation of air filters. The
selection of air filters is based on external conditions such as levels
of existing pollutants, indoor air quality and energy efficiency
requirements.

Solar Shading - How to integrate solar shading in sustainable
buildings. Solar Shading Guidebook gives a solid background on
the physics of solar radiation and its behaviour in window with
solar shading systems. Major focus of the Guidebook is on the
effect of solar shading in the use of energy for cooling, heating
and lighting. The book gives also practical guidance for selection,
installation and operation of solar shading as well as future trends
in integration of HVAG-systems with solar control.

Indoor Environment and Energy Efficiency in Schools -
Part 1 Principles. School buildings represent a significant part of
the building stock and also a noteworthy part of the total energy
use. Indoor and Energy Efficiency in Schools Guidebook describes
the optimal design and operation of schools with respect to low
energy cost and performance of the students. It focuses particularly
on energy efficient systems for a healthy indoor environment.

No.14

Indoor
Climate Quality
Assessment

Energy Efficient
Heating and
Ventilation of
Large Halls

HVAC
in Sustainable
Office Buildings

of GEOTABS
buildings.

Indoor Climate Quality Assessment. This Guidebook gives
building professionals a useful support in the practical measure-
ments and monitoring of the indoor climate in buildings. Wireless
technologies for measurement and monitoring have allowed
enlarging significantly number of possible applications, especially
in existing buildings. The Guidebook illustrates with several cases
the instrumentation.

Energy Efficient Heating and Ventilation of Large Halls.
This Guidebook is focused on modern methods for design, control
and operation of energy efficient heating systems in large spaces
and industrial halls. The book deals with thermal comfort, light
and dark gas radiant heaters, panel radiant heating, floor heating
and industrial air heating systems. Various heating systems are
illustrated with case studies. Design principles, methods and
modelling tools are presented for various systems.

HVAC in Sustainable Office Buildings - A bridge between
owners and engineers. This Guidebook discusses the interaction
of sustainability and heating, ventilation and air-conditioning.
HVAC technologies used in sustainable buildings are described.
This book also provides a list of questions to be asked in various
phrases of building’s life time. Different case studies of sustainable
office buildings are presented.

Design of energy efficient ventilation and air-conditioning
systems. This Guidebook covers numerous system components
of ventilation and air-conditioning systems and shows how they
can be improved by applying the latest technology products.
Special attention is paid to details, which are often overlooked in
the daily design practice, resulting in poor performance of high
quality products once they are installed in the building system.

Legionellosis Prevention in Building Water and HVAC
Systems. This Guidebook s a practical guide for design, operation
and maintenance to minimize the risk of legionellosis in building
water and HVAC systems. It is divided into several themes such as:
Air conditioning of the air (by water — humidification), Production
of hot water for washing (fundamentally but not only hot water
for washing) and Evaporative cooling tower.

Mixing Ventilation. In this Guidebook most of the known and
used in practice methods for achieving mixing air distribution are
discussed. Mixing ventilation has been applied to many different
spaces providing fresh air and thermal comfort to the occupants.
Today, a design engineer can choose from large selection of air
diffusers and exhaust openings.

Advanced system design and operation of GEOTABS build-
ings. This Guidebook provides comprehensive information on
GEQOTABS systems. It is intended to support building owners,
architects and engineers in an early design stage showing how
GEQTABS can be integrated into their building concepts. It also
gives many helpful advices from experienced engineers that have
designed, built and run GEOTABS systems.

REHVA nZEB Report. In this REHVA Report in cooperation with
CEN, technical definitions and energy calculation principles for
nearly zero energy buildings required in the implementation of the
Energy performance of buildings directive recast are presented.
This 2013 revision replaces 2011 version. These technical defini-
tions and specifications were prepared in the level of detail to be
suitable for the implementation in national building codes.

REHVA — Rue Washington, 40 — 1050 Brussels — Belgium

Telephone: +322 514 11 71 + Fax + 3225129062  E-mail: info@rehva.eu * website: www.rehva.eu





