CHILLED BEAM
TRAINING PART Il



Presenter Notes
Presentation Notes
Hello and welcome to this advanced training module on chilled beams.

The purpose of this module is to further provide information to help engineers and sales reps select the best possible chilled beam system for their project. 

If at any time you feel the slides are moving too quickly, please feel free to pause the presentation in order to give you more time to absorb the information. 



, . , ktGroup
Chilled Beams Advanced Training Topics SEMCO"

Determining zone parameters

Addressing condensation concerns

Variable airflow for chilled beam systems

4) Balancing and commissioning
5) Selecting a chilled beam with FlaktGroup SELECT

B) Unique selling points toolkit

J)
2
=
)
)
)
>
4
S
.
4
-l
-
4
-
X
4l



Presenter Notes
Presentation Notes
Within this training module we will go over:
How to determine zone parameters
Addressing chilled beam condensation concerns
Variable airflow for chilled beam systems
Chilled beam balancing and commissioning
Selecting a chilled beam in FläktGroup SELECT
Unique selling points toolkit



DETERMINING ZONE PARAMETERS


Presenter Notes
Presentation Notes
In this section we will look at a short overview on how to determine the parameters of your project.
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Presenter Notes
Presentation Notes
In the first training module, we discussed the elements needed to make an indoor environment comfortable:�
Air temperature
Humidity
Air quality
Air velocity
Sound level
Lighting level
Clothing and activity
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Presenter Notes
Presentation Notes
and the direct impacts of a comfortable environment:
Comfort
Increased productivity
Better Health
�Adding chilled beams to a project makes these results easier to achieve, so it’s essential to determine the correct parameters of an application.


Comfort and Occupancy SEMCE ) i nons

Offices are normally ventilated for:
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Presenter Notes
Presentation Notes
Another important factor to consider when choosing a beam, offices are designed for peak condition to meet the cooling load from different heat sources (produced by people, office equipments, solar radiation & more). When a system is designed with constant air volume, the air is always supplied to the room for the highest designed occupancy. But is it really needed?
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ASHRAE 55 specifies the combinations of environmental and personal factors
that will produce thermal environmental conditions that are

acceptable to most healthy adult occupants at an altitude up to 10,000 ft.
within an indoor space designed for human occupancy for periods of

15 minutes or more.

AR

ASHRAE 55 addresses 6 factors:

Metabolic rate — occupant based
« Clothing insulation — occupant based
« Air temperature - thermal environment based

« Radiant temperature — thermal environment based

« Air speed — thermal environment based

* Humidity — thermal environment based

EXCELLENCE IN SOLUTIONS


Presenter Notes
Presentation Notes
The ASHRAE standard 55, defines the parameters to achieve a good and comfortable indoor air climate.

The standard is applied to healthy adults at atmospheric pressures in altitudes up to (or equivalent to 10,000 ft)
People whose clothing insulation is between 0.0 and 1.5 clo, who are not wearing highly impermeable clothing
Metabolic rates between 1.0 and 2.0 met
People neither sleeping or reclining
Indoor spaces designed for occupancy of at least 15 minutes

The 6 factors may vary over time


Applying ASHRAE 55

Analytical determination and interpretation of thermal comfort using calculation of the predicted mean
vote (PMV) and the predicted percentage dissatisfied (PPD) indices and local thermal comfort criteria.

CATEGORIES OF THERMAL ENVIRONMENT

THERMAL STATE OF BODY LOCAL DISCOMFORT
CATEGORY PPD%

(PREDICTED PMV DR% CAUSED BY

PERCENTAGE (PREDICTED MEAN VOTE) | (DRAFT RATE) | _VERTICAL AIR WARM OR COOL RADIANT

DISSATISFIED) TEMP DIFFERENCE FLOOR ASYMMETRY

SEVEN POINT THERMAL SENSATION SCALE

WA
PPD: Predicted Percentage Dissatisfied
< SLIGHTLY WARM

DR: Draft Rate

INDEX TERMS

PMV: Predicted Mean Vote

PD: Percentage Dissatisfied
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Presenter Notes
Presentation Notes
The standard ASHRAE 55 defines the parameters to achieve a good and comfortable indoor air climate.

The Predicted Mean Vote (or PMV) is an index which gives the average vote of a significant number of people in the same thermal environment. They give their thermal state thanks to 7 different levels. The predicted mean vote is calculated from several criteria: Metabolic rate, clothing insulation, air temperature, mean radiant temperature, air velocity and air humidity.

The Predicted Percentage Dissatisfied (PPD) index gives an estimation of the number of people who will feel uncomfortable in a particular environment and is calculated from the predicted mean vote value.

Thermal discomfort is also caused by local discomfort, for example, the draft and the temperature gradient.

The draft rate (DR) expresses the percentage of people predicted to be bothered by a draft. This depends on the air temperature, the air velocity and the turbulence of the air.

The percentage dissatisfied (PD) defines the percentage of people who will be bothered by the temperature gradient depending on the value of temperature difference between head and feet.

The ASHRAE standard 55 defines 3 levels of comfort (A, B or C) depending on the values of predicted mean vote, predicted percentage dissatisfied, draft rate and percentage dissatisfied.
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A minimum of 5% of occupants will be dissatisfied by the air treatment system



Presenter Notes
Presentation Notes
Here is a visual representation showing the percentage of people that are dissatisfied by their current air treatment system when the PPD (predictive percentage dissatisfied) is compared to the PMV (using the seven point thermal sensation scale as the predicted mean vote).
�The curve build on the formula used for the PPD calculation shows that whatever system is currently in use, at least 5% of people will be dissatisfied with it.�
Thermal comfort is considered to be guaranteed for a range of -0.5 to +0.5.
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Noise

Typically 25 - 35 dB(A)

Room Air Velocity

V < 0.7 ft/s in cooling
V < 0.5 ft/s in heating

Temperature

Summer: 75°F + 4°F
Winter: 70° F + 2°F
Vertical temperature
difference:

- <2°F in summer

- <3.6°F in winter

Relative Humidity

50% +10% (check dew point
with highest air room
temperature and relative
humidity)

Positive pressure inside the
building

Infiltration through building
structures

Good structure, no filtration

Control: system to control
inlet water temperature



Presenter Notes
Presentation Notes
This slide displays the ideal thermal conditions of an office. Adding a chilled beam system helps to create these desired results.  While the external temperature is a given,  the other 4 factors are to an extent controllable.

Ideally the temperature should be between 70°F in winter and 75°F in summer, as this is the temperature range where humans function best. Above and below this, accidents and mistakes are more likely to occur.

Relative humidity is also very important, particularly in winter when there is less moisture in the air. Going below 30% relative humidity reduces the effectiveness of your body’s immune system, causing more people to fall sick. On the flip side, if it is too humid, lethargy can become an issue.

Drafts always cause distraction and can be uncomfortable, so the velocity of the air should be kept around or below 0.5 ft/s.

Noise is also a distraction and must be controlled.



Determining Space and Design Parameters BEMCO’

1. Selection of thermal environment:
« Room air temperature in winter
 Room air temperature in summer

1000

2. Selection of the indoor air quality level and flow rate:
« Fresh air requirement per person and/or per ft?
« Select relative humidity for the space
« Primary air temperature
« For a temperate climate: 57.2°F - 59°F
and air moisture ~19.8 Ib
« Hot and humid climate: 55.4°F - 59°F
and air moisture ~ 15.43 Ib.

3. Calculation of required cooling and heating capacity:
« Heat loads (summer), sensible only
« Heat losses (winter)
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Presenter Notes
Presentation Notes
When selecting Chilled Beams, there are several parameters that must be covered.

First of all a decision must be made as to the required temperature in the room for summer and for winter.

Then a calculation must be made for the minimum fresh air required in the room depending on either the surface area or on the number of people likely to occupy the room. The highest value should be selected.

The relative humidity in the room associated to the room temperature will lead to the definition of the inlet water temperature into the coil which must be higher than 1°F compared to the dew point.

The primary temperature must be selected to provide the air cooling capacity of the chilled beams. The moisture of the primary air needs to be fixed depending on the moisture in the room and the moisture provided by people and infiltration.

The required cooling and heating capacity will be calculated based on sensible heat loads and heat losses.



CONDENSATION CONCERNS
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Chilled beams can be used for
sensible cooling only, not
dehumidification.

Latent loads will need to be treated by
an energy recovery system.

In humid and hot climates, the internal
latent loads MUST be estimated
accurately in a chilled beam system.

The latent load analysis must
consider, people, building infiltration,
door openings and building
permeance.

The latent load must still be resolved
with supply air. The drier the air the
less of it is required to remove
moisture resulting in lower all-around
energy use.

CONDENSATION is a CRITICAL
Parameter to CONTROL in a
chilled beam system.



Presenter Notes
Presentation Notes
There must not be any condensation inside the chilled beam since there is no dip tray to remove the condensate.
In order to prevent condensation, the zone’s latent load will need to be analyzed.  
Latent load analysis is more critical in humid climates since there are a lot of latent loads coming from the outdoor air through the building infiltration.
The latent load analysis must consider: People, building infiltration and door openings and building permeance. Analysis has shown that building permeance is approximately 10% of the infiltration value for a typical building.
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Condensation occurs when room air
encounters a chilled beam’s water coil, and
the surface of the water coil has a
temperature lower than the room’s dew point.

The dew point depends on the hygrometry and
the temperature in the room.

Condensation is a concern when using chilled
beams.

Condensation risk area

Room air

Chilled water


Presenter Notes
Presentation Notes
A critical factor to check when working on a chilled beam project is the risk of condensation.

Chilled beams, should not have any condensation since they do not have a condensate collection system. 

It is important to dehumidify the incoming air in order to avoid the risk of condensation forming on the beams.
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Presenter Notes
Presentation Notes
In a building or room, latent loads (humidity) is caused by the people, the supply air and the outside air infiltration (especially in a humid climate).

Humidity is removed by return air. 

It is important to have the right balance between return and latent load sources.

The primary air humidity is the adjustable parameter meaning that the humidity level of the air supply must be adjusted according to the room and outdoor conditions.



Active Chilled Beam Controls
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Communication/BMS

Inputs:
« (Condensation sensor or
humidity sensor

Condensation detector

« Window sensor
BB tReOncwquerOartS;(ehaUSt
contact
-l 1
Outputs:
» Signal ON/OFF for the 2
way valve

« Signal 0-10V for the
variable air volume
(NOVA Il chilled beams)
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Presenter Notes
Presentation Notes
In a room equipped with chilled beams, we are able to control the temperature and the CO2 level. 

The required temperature can be set by the STRA-24 room controller.

The temperature is measured in the room or in the exhaust duct. 

If the temperature is not at the desired level, an on/off signal will open a 2 way valve.

If the temperature or the CO2 level is not at the desired level, the button on the STRA-24 room controller can be pressed and a 0 to 10V signal will be sent to the linear actuator on the chilled beam to modify the airflow.

The condensation risk is managed by a window sensor, located over the piping. If there is a risk of condensation, the valve will close.
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NEUTON®: Avoiding Condensation

The NEUTON® pump module is an
active condensation control system.

Equipped with smart sensors and controls

to respond to occupied, unoccupied and

low load conditions by varying water flow
and/or temperature as needed to accommaodate
changes in load conditions.

The NEUTON® the hot and cold-water control
valves to only release enough water of each
temperature to maintain the desired beam
temperature and avoid condensation.
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Presenter Notes
Presentation Notes
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Combining an Energy Recovery Unit and a Chilled Beam System SEMCO - e

dktGroup

« Add a Pinnacle® or ElitePro
to maximize indoor air comfort.

(LR

 The energy recovery wheels
in these units, will help
dehumidify the air,
eliminate contaminants, save
money, and energy.

« The outdoor air, conditioned
by the energy recovery unit,
will be supplied to rooms
through chilled beams.
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Primary Loop:

« Constant water flow Supply water for
« Constant supply temperature chilled beams
|
1

Secondary Loop: '
« Variable water flow n
« Constant supply temperature m

-
1
1
1
I

I

Secondary chilled
water loop

Primary chilled
water loop

D<]
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Only one chiller is necessary for both chilled beams and an
energy recovery unit.
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Presenter Notes
Presentation Notes

The most common and cheapest solution of bringing water to chilled beams in terms of initial cost, though is not the cheapest solution in terms of life cycle cost and energy consumption. This is known as the blending solution.

With the addition of the NEUTON, to regulate water flow,  the blending solution employs one chiller for both the energy recovery unit loop and the chilled beam loop. 

The water flow is constant in the primary loop dedicated to the energy recovery unit and is variable in the secondary loop dedicated to the beams. Both maintain a constant supply temperature. 

The main criteria is to ensure that the inlet water temperature of the chilled beams will always be higher than 1°F compared to the dew point. 




VARIABLE AIRFLOW FOR CHILLED BEAM SYSTEMS


Presenter Notes
Presentation Notes
In this next section you will learn about designing a chilled beam system with variable airflow.
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TRADITIONAL VENTILATION DUCTWORK STATIC PRESSURE REGAIN DUCTWORK
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CAV system only commissioning * CAVor VAV system
is required. :
- Self-balancing system
A damper must also be located e
before each terminal unit for balancing. * Less commissioning to do

- Energy savings
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Presenter Notes
Presentation Notes
There are two main designing ductwork systems: traditional ventilation ductwork which has constant velocity along all of the branches, and static pressure regain ductwork which has constant static pressure along all the branches.

The traditional ductwork system is used for CAV (constant air volume) systems. The principle is to keep the velocity constant, and as a result duct size can vary substantially. There must be a balancing damper at the beginning of the branch and before each chilled beam. It takes awhile to do the commissioning, because all dampers must be adjusted.

The static pressure regain ductwork is based on a constant ductwork size. The static pressure is the same at the beginning and at the end of the branch, creating a self-balance. With this system, there is no need for an individual damper before each terminal unit. This System is required for variable air velocity (VAV) but can also be used in a CAV System. With the static pressure regain ductwork system, there is less commissioning, energy consumption, and pressure loss, a lower velocity is needed. So the benefits are positive from a life cycle cost point of view.
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Pressure Dependent Chilled Beams:

« Ductwork will need to be designed to allow for a constant static pressure, if beams
will be used.

« The airflow is dependent on the static pressure of the ductwork.
« If the pressure changes, the airflow is modified.
« The static pressure must be constant throughout the ductwork.
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Pressure
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Presenter Notes
Presentation Notes
Chilled beams, without a PI actuator,  are pressure dependant. The airflow through the nozzles depends on the static pressure of the duct before the chilled beams are installed. The airflow is modified when the pressure changes.

The static pressure along the branch must be controlled and stay constant.
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Static pressure in the
main ductwork
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/ Total pressure
/ before the chilled
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Presenter Notes
Presentation Notes
The static pressure of the ductwork becomes the total pressure of the chilled beam.

Meaning that the total pressure and the static pressure of the chilled beam is constant. The dynamic pressure is also constant as the airflow is constant within the beam. When airflow is modified due to induction rail movement  (flow pattern control) the dynamic pressure and the static pressure are modified but the total pressure remains the same.

The total pressure drop of the chilled beam is used to design the ductwork and to set the value of the constant static pressure in the ductwork. This value is then entered into the SELECT selection tool. 
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Ductwork Design SEMCO'

% Static Pressure Regain Ductwork

« Same static pressure at the beginning and at the end of the branch.

« Ductwork is the same diameter along the entire branch.

Selection of Ductwork:

FlaktGroup SEMCO has built the curves to enable a quick selection of ductwork
sizes depending on the length of the branch, the air velocity before the branch
and the airflow in the branch

EXCELLENCE /N SULUTIONS


Presenter Notes
Presentation Notes
The ductwork must be designed to regain static pressure where the static pressure is almost the same at the beginning and the end of the branch. The ductwork diameter is the same along the entire branch. 

FläktGroup SEMCO  has built curves to size the Ductwork according to:

The air velocity before the branch and
The airflow in the branch

There are different curves depending on the length of the branch.
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By floorplan

By heat loads values per square feet

By use/purpose: closed offices,
cubicles, open space, and conference
rooms



Presenter Notes
Presentation Notes
When designing ductwork for a multi-room chilled beam system, the building will be split into different zones with the same static pressure constant.

The zoning will be defined by the floorplan of the room, by use of the room (closed offices, cubicles, open space, and conference rooms) and by heat load values per square feet.
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Optional flow control device for the LYRA 1l IQCC, NOVA Il 1QF|
and the QOrion Il IQHA.

It adjusts ventilation in response to changes in demand,
upstream pressure, occupancy levels and evolving zone
conditions. Ensuring that conditions always meet occupant
needs.

It allows the beam to be pressure independent and work with
any duct system regardless of pressure. Increasing beam
flexibility.

Equipped with a CO, sensor, temperature sensor and
occupancy sensaor.

FlaktGroup |

Has three operating modes: unoccupied, standard [e—.

0..+50 °C « IP 42

occupancy and high occupancy. ?“EE?KX.

Can easily be moved to other beams.
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Presenter Notes
Presentation Notes
Can be used with any duct system, unlike competitors Pi actuators
The Pi actuator is a patented control, regulating airflow in a pressure independent linear way, based on the needs of the room or zone.
The chilled beam are delivered with the actuator already mounted, but it can be easily moved to other beams. 
The chilled beam’s construction is exactly the same for a version with or without an actuator. Please note there is a separate training module specifically focused on Pi chilled beams, should you want to learn more about this topic.


BALANCING & COMMISSIONING


Presenter Notes
Presentation Notes
In this section we will discuss the balancing and commissioning of chilled beams
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tandard sizes and uncertain local friction resistance
factors, airflows tend to be not eactly as designed, so
dampers are needed to balance the ductwork.

Problems caused by unbalanced ductwork:

« Some rooms have too much or not enough airflow.
« Some rooms get too cold or too warm.

« The rooms with too much airflow are noisy.
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Presenter Notes
Presentation Notes
The ductwork for a chilled beam must be balanced to ensure that the chilled beam is receiving the correct amount of  airflow. Due to standard sizes and uncertain local friction resistance factors, airflows are not always as designed. 

Traditionally, when ductwork is designed, air velocity is calculated as a constant throughout. Dampers are placed in each branch of the ductwork, and before each terminal unit.
�Problems that may be caused by unbalanced ductwork:
Some rooms have too much or not enough airflow
Some rooms get too cold or too warm and
The rooms with too much airflow are too noisy
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. . Constant Volume
Blade Damper: Iis Damper: Damper:
- Used for branches * Used for terminal : .
) ) units » Used for terminal
and Terminal Units

units
+ No commissioning

/ / is required /

« Low noise



Presenter Notes
Presentation Notes
There are different types of dampers available to help balance ductwork.

The blade damper is the most common damper used in HVAC systems due to its low cost. It is used for balancing the main ductwork branches, but isn’t accurate enough for terminal units.

The iris damper is more accurate than the blade damper and is dedicated to the terminal unit.

Constant volume dampers for CAV (Constant Air Volume)  chilled beams. The main benefit of the constant volume damper, is to skip the commissioning required by the previous dampers.
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- — - » Help to set the operating
- times and set-points.
"_M -

» Ensure that a proper
installation is done.

N

Adjustment so that an even
regulation is obtained.

» Possible problem solving
« The airflow and the water

flow are adjusted during the
commissioning.

Parameters impact:

» The pressure drop of the ductwork will impact any
energy recovery units.

The static pressure will impact induction, so the air
flows through the chilled beams.

The induction will impact the cooling capacity.

EXCELLENCE /N SOLUTIONS

The water flowing into the coil will impact cooling
capacity


Presenter Notes
Presentation Notes
The commissioning will enable us to achieve the right conditions on site for the design. The air and the water flow will be set during the commissioning process. All of the set-points are also adjusted during the commissioning process.

The commissioning process is also a time where issues can be resolved. Wrong airflow or capacity are often the result of bad commissioning.

It is important to have in place a good commissioning process because there are a lot of parameters that may impact the chilled beam system, including a risk of discrepancies between real conditions and design specifications. An example of some of those parameters are: the airflow and pressure delivered by the energy recovery unit, depends on the pressure drops of the ductwork. The cooling capacity achieved by the chilled beams depends on the static pressure, the induction ratio, and the water flow.
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Prior to Commissioning

Flushing the System

ktGroup ___
SEMCO

To clean the piping, close
the shut-off valves of
each chilled beam to
clean the main piping
first.

Filling up and Venting
the System

The main pipes must be
installed at a higher level
than the chilled beams.

Remove air bubbles from
piping.



Presenter Notes
Presentation Notes
There are some tasks that need to take place prior to the commissioning process.

One of these tasks is flushing the system, in order to clean the piping. The main piping is cleaned first so the shut-off valve of the Beam MUST be closed.

Next, the piping system should be vented to remove any air bubbles. Having air bubbles in the pipes may damage the water pump. The feeder pipes, must be located at a higher level than the coil of the chilled beam.
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Air Pressures

Total Air Pressure Drop:

Pressure used to design the ductwork and given
by the selection tool SELECT

Difference of total pressure before the beam and
after the outlets of the beam.
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Static Pressure in the plenum chamber:

Pressure used to do commissioning and measure
the airflow through the chilled beam.

Slightly different from the static pressure before
the beam.

More accurate than others (ex. Pitot tube) methods


Presenter Notes
Presentation Notes
We have previously mentioned the different air pressures within chilled beam systems.

The total air pressure is one of the values used in the selection tool to specify a chilled beam. Total air pressure is used to calculate pressure entering the ductwork in order to determine the required available pressure at the energy recovery unit. It’s the difference between the total pressure just before the beam (at the entrance of the air connection) and the total pressure just after the outlet.

The static pressure in the Plenum Chamber is the pressure used to measure and calculate the airflow through the Beam. It’s more accurate to measure this pressure to determine the airflow instead of the dynamic pressure or the total pressure before the Beam with a Pitot Tube for example.
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Checking Air Pressure
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Presenter Notes
Presentation Notes
All FläktGroup SEMCO chilled beams come with a plastic tube connected to the plenum chamber to check air pressure. The tube is accessible through the front plate. The example demonstrates how one would check the pressure on a LYRA II IQCC.
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Presenter Notes
Presentation Notes
All chilled beam airflow commissioning graphs can be found in each beam’s owners manual. The owner’s manuals can be found on our website www.semcohvac.com or under the document tab in SELECT. The K factor used to calculate the airflow is dependent on the measured pressure. The k factor is reliant upon on the model, length nozzle arrangement of the beam. 
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To compensate, the furthest
unit of the system should be
over supplied with water:

Unnecessary energy is
wasted chilling or heating

Pumping excess flow
through the units closest to
the plant room



Presenter Notes
Presentation Notes
Not only does air pressure need to be balanced, but piping must also be balanced to get the right water flow to each chilled beam. If the piping goes unbalanced, the units closest to the water pump will receive excess flow and units further away will not receive enough flow. Resulting in a cooling capacity that wouldn’t match design specifications.

Without balancing it would be necessary to over supply the units with water, wasting energy by chilling or heating the excess water. 
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Water Balancing Static
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Commissioning is required

This is NOT the best solution
for chilled beams since it's a
variable water flow system

)



Presenter Notes
Presentation Notes
Adding a static balancing valve is the most common way to balance piping.

This static balancing valve is pressure dependent. Variation in the pressure leads to modifications in the water flow through the coil and the cooling capacity. The valve can be commissioned only on site and after installation according to the measured pressure loss.

The water pump must then operate with constant pressure control to manage the variable water flow of the piping.
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Water Balancing Dynamic
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Pre-set in the factory.

Commissioning isn’t required.

The dynamic balancing valve is
pressure independent.

Fewer valves than static
balancing system.

Most efficient solution for chilled
beams with variable water flow.



Presenter Notes
Presentation Notes
A dynamic balancing valve solution is also available.

Dynamic balancing valves are pressure independent and do not require commissioning. The water flow is set in the factory and the valve adjusts itself within a wide differential pressure range to automatically limit the flow to the design maximum.

This is the most efficient solution for variable water flow systems, because it can react quickly to a pressure variation and its accuracy is better than the static balancing valves.
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Presenter Notes
Presentation Notes
It is possible to have a common balancing valve when the chilled beams are located in the same rooms. The valve will be a bigger size than the solution combining 1 valve set per chilled beam.



SELCTING A BEAM WITH SELECT


Presenter Notes
Presentation Notes
How to select a beam in FläktGroup SELECT


T — —

EXCELLENCE /N SOLUTIONS

Things to Consider When Selecting a Chilled Beam
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Chilled Beam Type:

« Active Chilled Beam —
exposed or flush mounted

Selection of Inlet Water
Temperature to Avoid Condensation:

» At =14.4°F between room temperature
and mean water temperature.

* At=14.4°F between room temperature
and supply air temperature.

Selection of Water Temperature

Difference and/or Water Flow Rate:
0.8 gpm per circuit

Chilled Beam Model

Total and Active Length of
Chilled Beam

Accessories



Presenter Notes
Presentation Notes
The design of the room will determine whether the chilled beams must be flush-mounted or exposed.

The inlet water temperature will be selected to avoid condensation and therefore will have a temperature higher than 1°F compared to the dew point in the room.

Next we define the water temperature difference and/or water flow rate. Since the water flow depends on the temperature difference and conversely, you can’t fix both in the same time.

Once the correct type of chilled beams for an application have been selected, the length of the chilled beams can be calculated in the knowledge that you’ll maybe have to come back on some parameters to achieve the required cooling and heating capacity.
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Using SELECT SEMCO'

Téikth“OLl/J SELECT @ MNorth America 2 FEEDBACK @ HELP % LOBIN

E 1. select.flaktgroup.com

# START & PROJECT [ CALCULATE PRODUCT e QUICK SELECT * FAVORITES
e - @ MNorth America
sign In

&

Products

0.
7% )
Selecti +

clecion +Q0

Quick Select

Calculate

duct for optimal nce a an unique r 5 simulate the

enter your performance requirements and
desired product properties to find the most suitable
products.

sliencer

2. Make sure North America is selected

3. Go to “Quick Select” and select Chilled “Beams”
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Presenter Notes
Presentation Notes
After conditions and requirements are determined you are ready to select a beam based on these parameters.

To start the chilled beam selection process, head to select.flaktgroup.com to access the selection tool.

�2)   Once you’re on the SELECT site, make sure the location on the right side of the white toolbar is set to “North America” 

3)    Then click on the “chilled beams” bullet on the “quick Select” tab.�
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Using SELECT

o

Signin

&

Products

Q g

p A
Selection

Tools

< C Y @ selectflaktgroup.com/#

laktGroup / seLect

# START <& PROJECT PRODUCT

LLED BEAMS

Selection

QUICK SELECT FOR CHILLED BEAMS

dktGroup

SEMCO

@ North America v DIFESDBACK @ HELP %) LOGIN 4 SETTINGS

FLUSH MOUNTED
v

Air flow: *

» Advanced settings

# QUICK SELECT % FAVORITES

1Q STAR ORION II Chilled beam

EXPOSED

cim

v

Air pressure drop: *

CASSETTE

v

e % & 0O -=

@ North America ~ EAFEEDBACK @ HELP ) LOGIN  # SETTINGS

SPECIALIZED
HEALTHY
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Presenter Notes
Presentation Notes
4)  Then hit “Calculate Product” ( third from left in gold toolbar) 

4)  Click on the chilled beam icon
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5 laktGroup - seLECT

# START «h PROJECT [ CALCULATE PRODUCT # QUICK SELECT W FAVORITES

e

Sign In
3 1 ! s
& -
Products
sh Active Chilled Beams Exposed Active Chilled Beams Hotel Chilled Beams

LN Cassetite Chilled Beams
p A

Selection
Tools

& C {Y @& selectflaktgroup.com/ProductCatalogue/Index/13891 =  ® 0O =
'l'é'ktGFUUp SELECT Q@ North America v &2 FEEDBADK @ HELP  #) LOGIN & SETTINGS

# START & PROJECT [ CALCULATE PRODUCT  # QUICK SELECT s FAVDRITES

Products

L Rg

7
Selection

Tools

i) STAR LYRA Il CHILLED BEAM


Presenter Notes
Presentation Notes
5) The next step is to determine which type of beam would best suit the room and application you are specifying.

    Currently, FläktGroup SEMCO offers a cassette chilled beam, a ceiling flush mounted beam, a cassette beam, an exposed chilled beam, and a hotel beam.

    For this training we will select a LYRA II IQCC ceiling flush mounted, cassette chilled beam.

Click on the “IQ Star LYRA II Chilled Beam”
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Selecting a Beam

SO T

Pl Function:

¥ ADVANCED PRODUCT PROPERTIES
Capacity setup:
Variant:
FPC angle
Air connection:
Freely suspended:
Purging nipple:
Coil connection type:

Parameters

Number of units €

Air pressure drop

Air flow
Air flow (all units)

Air temp % ©

Inlet water temp €
Inlet water flow €
Ceiling temp @
Room temp @

Relative humidity @

laktGroup
SEMCO'

pEsE ”“‘““'\IZATIEIN DESCRIPTION DOCUMENTS ACCESSORIES (2]

SPECIALIZED
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AIR SOLUTIONS

2 feet - US Market v oL
Coonng o \eanng w

With v U

High

High airflow level
Mone

R & L-R open

No

No

13mm plain tail

SUppry ar power
Power (all units)
Sound LplOA dBA
Air flow

Air flow (all units)

Total air pressure drop

€ € ¢ < ¢ < <

Outlet water temp
Throw length LO2

Water pressure drop

024 » ADDITIONAL RESULT

& & &
561 1886 2283 btu/h

480 1462 btus/h

81 btus/h
btush
dBlA)
cfm
cfm
inWG
°F
ft



Presenter Notes
Presentation Notes
7)   In the “Properties” section select the length of the beam you need
The LYRA II IQCC comes in 2 ft and 4 ft, but for this example we will be choosing 2 ft.

8)   In the “Properties” section select the length of the beam you need
The LYRA II IQCC comes in 2 ft and 4 ft, but for this example we will be choosing 2 ft.

9)   After choosing the length it is time to choose the coil function. The options available for coil function on the LYRA II are cooling, cooling and heating, and cooling with change-over
For this example, we will use the heating and cooling option
�10)  Choose whether or not to include a Pi actuator with your selection.
             We will choose to include one
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Selecting a Beam SEMCO'

Properties

Length: 2 feet - US Market
Coil function: Cooling
Connection diameter: 125

Pl Function: With

¥ ADVANCED PRODUCT PROPERTIES
Capacity setup: High
Variant: Normal airflow
¥ FPC angle None h
FPC angle left front;
FPC angle left back:
FPC angle right front;
FPC angle right back:
FPC angle back right: 1 v
FPC angle front left; ) v

Air connection: R & L-R open

Freely suspended: No
Purging nipple: No
Coil connection type: 15mm plain tail

EXCELLENCE /N SULUTIONS


Presenter Notes
Presentation Notes
Next, expand the “Advanced Product Properties” tab to reveal the “Capacity Setup” and “Variant” options and choose whether you would like a normal capacity or high-capacity beam. We will choose “high capacity.”

The LYRA II IQCC can handle a “normal airflow” variant or a “high airflow” variant. We will choose “normal airflow” for this example.










o dktGroup
Configuring Flow Pattern Control “SEMCO’
= Properties

Length: 2 feet - US Market
Coil function: Cooling
Connection diameter: 125

Pl Function: With

¥ ADVANCED PRODUCT PROPERTIES
Capacity setup: High

Variant: Normal airflow

¥ FPC angle None

FPC angle left front:
FPC angle left back:
FPC angle right front:
FPC angle right back:
FPC angle back right:
FPC angle front left:

Air connection: R &L-Ropen

Freely suspended: Mo

Purging nipple: No

EXCELLENCE /N SULUTIONS

Coil connection type: 15mm plain tail
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Presenter Notes
Presentation Notes
Next, we can choose how to set the flow pattern control blades before they arrive on site. NOTE: this is not necessary, because you can always configure the flow pattern at any time on site, however, pre-configuring the beams will make installation quicker. The flow pattern control blades control how far and in what direction the air throw will go. You can configure them to avoid colliding with the airstreams of other beams that are installed in the zone. For 2 ft. beams, like the one we are selecting, you can choose the angle of the left front, left back, right front, right back, back right, and front left. Each side’s angle can be adjusted in increments of 15° from -45° to 45°.         
 For 4 ft. beams you can choose a general flow pattern angle from 0-45° and Select will populate each side’s flow pattern angle based on that value. However, if you are unhappy with the individual angles, you may change each side individually.


Selecting a Beam

Properties

Length:

Coil function:
Connection diameter:
Pl Function:

dktGroup

SEMCO

2 feet - US Market
Cooling

125

With

¥ ADVANCED PRODUCT PROPERTIES

Capacity setup:
Variant:
¥ FPC angle

FPC angle left front;
FPC angle left back:

FPC angle front left:

Alr connection:

Freelv suspended:
Purging nipple:

EXCELLENCE /N SULUTIONS

Coil connection type:

FPC angle right front:
FPC angle right back:
FPC angle back right:

High
High airflow level

None

0

0
0

Right

No
No

15mm plain tail


Presenter Notes
Presentation Notes
14) Next, choose which side of the beam your duct connection is located on. For this example, we will choose a “right” air connection.

15) Then decide if the LYRA II will be freely suspended or not. Choose “no”.

16) For purging nipple select “no.”

17) For coil connection type select “15mm plain tail” instead of “external thread G ½”, flat face
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Selecting a Beam

Parameters

Mumber of units €

Air pressure drop

Air flow

Air flow (all units)

Airtemp % ©

Inlet water temp €
Inlet water flow €
Ceiling temp @

Room temp €

Relative humidity €

aktGroup
SEMCO'
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Presenter Notes
Presentation Notes
Moving on to the Parameters section of Select.

18) First, select the number of beams you will need for your project. For this example, choose “4”.

19) Use the slider to determine the air pressure drop for the zone. Once the air pressure is entered, Select will use that value to determine the initial air velocity, as well as the minimum and maximum air volume flow in CFM for an individual beam and a total of all the beams you have selected.

20) Next, enter in the air temperature. You may select a different temperature value for the initial air velocity, minimum, and maximum air volume columns.

21) Enter the incoming water temperature “57.2˚F” 

22) And the incoming water flow pressure 0.66 gpm

23) The ceiling temperature in your zone “76.1˚F”

24) The zone or room temperature “75.2˚F” 

25) And the zone/room’s relative humidity “50%”

NOTE: If cooling and heating are selected then each category will have a spot to enter cooling temperatures/humidity and heating temperatures/humidity
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E Calculate ® Export v m

RESULT VISUALIZATION  DESCRIPTION DOCUMENTS  ACCESSORIES (2)

* * *

Power 561 btu/h
Coil power 480 btu/h
Supply air power 81 btu/h
Sound LploA dBA dB(A)
Air flow . . . cfm
Total air pressure drop . . . inWG
Dutlet water temp . . . °F
Throw length LO2 . . . ft

Water pressure drop

¥ ADDITIONAL RESULT

MNC value

MR value
Outlet air temp
K-factor

Dew point

Delta water temp
Inductionfactor

Mean water-room

MNozzle setting
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Presenter Notes
Presentation Notes
After all your properties and parameters have been entered into Select, it will provide you with the data you will need to order the correct beam(s) for your application. 
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RESULT VISUALIZATION DESCRIPTION DOCUMENTS  ACCESSORIES (2}

Vmin v P Simulate Auto ploce products

Measurement tools

Grid size

Show grid

Show dimensions
Show throw lengths

Occupied zone

Enable

| Height

Y
%
N
o
<]
e
|
O

- Floor Gap
| Wall Gap

[ Isovel

© Product placement ~
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Presenter Notes
Presentation Notes
Under the “Visualization” tab, Select allows you to enter in your room dimensions to get a 3D view of how the beam(s) you have selected will fit into your room and how far the flow of each beam should reach. 
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SEMCO

# START & PROJECT B CALCULATE PRODUCT # QUICK SELECT * FAVORITES

laktGr OUD" ____ ) speciauzen
Beam Selection Results: Description T EERMICA </ A Soluions

Sign In

&< K

Products

%
se,eczn , Compact, flexible and silent cassette chilled beam.

Tools

RESULT VISUALIZATION DESCRIPTION DOCUMENTS  ACCESSORIES (2)
1

A compact chilled beam for flush mounting or exposed installation
Ensures comfort with low temperature gradient and no draught
Gives flexibility to the diffusion enabling lay out maodification

Has in option a Demand Controlled Ventilation function, available as retrofit and pressure independent ?mhe
Includes fastening brackets for rapid and simple installation

Available in two sizes: 600=600 mm and 600=1200 mm (Ceiling flushed)
Available in two sizes: 725=725 mm and 725=1325 mm (Exposed)
Integrated control for plug and play installation

The LYRA |1 cassette is an active chilled beam for ventilation, cooling and heating. This diffusion system offers high
flexibility thanks to the combination of Flow Pattern Control, Coanda Safety Control &amp; adjustable induction for the
best comfort. It can be used as a traditional CAV chilled beam or eguipped with Pi a very flexible WAV-chilled beam. With
the introduction of the Pi advanced function it gives the LYRA Il even more flexibility making it pressure independent and
adding a Demand Controlled Ventilation function allowing the air diffusion to follow the building occupancy making the
HVAC system highly efficient. It can also be supplied with integrated control to offer a plug and play solution.



Presenter Notes
Presentation Notes
The “Description” tab gives a brief description of the beam you have selected, detailing out some of the benefits of that beam. 
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Beam Selection Results: Documents

laktGroup - seLecT
# START
Sign In o é:J
Products
)
7%

Selection
Tools

& PROJECT [ CALCULATE PRODUCT  # QUICKSELECT 7 FAVORITES

Product Catalogue /Chilled Bearns /

iQ STAR LYRA Il CHILLED BEAM
IQCC-060-16-1-04-4_R

Length:
Coil function:

2 feet - US Market
Cooling
Connection diameter: 125

Pl Function: With
» ADVANCED PRODUCT PROPERTIES

Number of units € 1

v
v
v
~

Air pressure drop 0.24  inWG

& A A

o vmin Vmax

Air flow

Airtemp 3 €

Inlet water temp €
Inlet water flow €
Ceiling temp &
Room temp &

Relative humidity &

laktGroup __

SEMCO

@ Morth America

B Calculate P Export ~ m

RESULT VISUALIZATION  DESCRIFTION DOCUMENTS ACCESSORIES (2)

FEEDBACK

—

—

@ HELP

SPECIALIZED
HEALTHY
AIR SOLUTIONS

% LOGIN

Chilled Beams Flyer creating the perfect fit

Declaration of conformity WEGA-NOVA-LYRA-STELLA
Design Guide Pi function (IQAZ-35)

LYRA Il IQCC Installation, Maintenance and Commissioning
LYRA 11 IQCC Technical Catalogue

Pi function - Wega Il - Mova Il - Lyra Il - Orion Il Flyer

Pi Function Modbus Communication (IQAZ-35)
Application brochure Water-based Air Conditioning
Chilled Beam Master Sales Brochure - North America

Lyra 1 IQCC Installation & Owner's Manual - North America

(A
(3
(A
A
A
A
(A
(A
(A
A
A

Lyra 1 IQCC Technical Guide - North America

& SETTINGS



Presenter Notes
Presentation Notes
The “Documents” tab gives you access to all the literature available for the beam you have chosen.
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Beam Selection Results: Accessaories TN A
—r=_—| Té’ktGFDUp SELECT @ Morth America E2 FEEDBACK @ HELP 4 LOGIN
= # START g PROJECT [ CALCULATEPRODUCT  # QUICKSELECT ¥ FAVORITES

Product Catalogue /Chilled Beams /

Available Accessories

STRZ-T0 Valve + valve actuator

Products

o e
,0 DM15 {kvs 0.25-1.9) female 1/2" valve inlet

Selection

Tools Valve actuator

24V NCcable 1 m

QFAZ-12 Suspension rods

CO2 sensor
Execution
For wall mounting
STRZ-09 Occupancy detector
Type
Wall mounted

STR: Condensation sensor

nstallation
Installed on chilled beam

Placement of controller
Without room controller (slave)

Sensors and valve kit
Cooling and he: g valve kit, PIR

QFAZ-23 Suspension System with Wire

IQAZ-33 Casing Free hanging

Duct enclosure

Without



Presenter Notes
Presentation Notes
Under the accessories tab, you will find a list of all the accessories you have already chosen for your selected beam (like the Pi actuator)  and a list of all the possible accessories available for that beam below. You may add or delete any accessories at this time. 


SEMCO

laktGroup -~ seLect @ torth America

#START G PROJECT [ CALCULATEPRODUCT 7 QUICKSELECT s FAVORITES

akt(Gr OUD" ____ ) speciauzen
Beam Selection Results: Configuration Strings TeEMIEO . AR SoLTons

- 1QCC-060-16-1-04-4_R

Length 2 feet - US Market

alfonchs Cooling :
Coil function Cacling Selected Accessories

Connection diameter: 125

Pl Function: With QUANTITY

} ADVANCED PRODUCT PROPERTIES

Number of units €

”li 1QAZ-35 PI FUNCTION ACTUATOR

nstallation
Air pressure drap oz (e Installed on chilled beam

. - C D
e , AlphaCode Mame CrderingCode Quantity
cietustar low : Iacc iQSTAR LYRA Il CHILLED BEAM 1QCC-060-16-1-04-4 R

Ceiling temp @

e . 10AZ-35 1QAZ-35 PI FUNCTION ACTUATOR 10AZ-35-03-1-1-1

e ] OFAZ-18 QFAZ-18 Fastening brackets QOFAZ-18-7-1

0.25-1.9) female 1/2" valvainlet

Valve
24V NCeable 1 m

QFAZ-12 Suspension rods
STRZ-18 €02

Execution
For wall mounting

STRZ-09 Occupancy detector
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Presenter Notes
Presentation Notes
Once you have finalized your accessories, a configuration string will be generated. You can find the config string by pressing the ordering codes button. The ordering codes button will generate an Excel spreadsheet with the beam’s general configuration string, as well as one for each of the accessories you have chosen. You may also find the configuration string in the upper left corner of the screen under the beam’s name. It is important that your config string is accurate, because this configuration string will eventually be given to a sales representative to process the order.  


UNIQUE SELLING POINTS TOOLKIT


Presenter Notes
Presentation Notes
In this final section we will provide you with a toolkit focusing on the sales advantages and Unique Selling Points (or USPs) of FläktGroups Chilled Beams. We have separated the USPs into three main customer sectors, the Consultant, the Contractor and the Property Owner. Some of the USPs will benefit all three but this will help you to focus your selling strategy by enabling you to target key USPs to each customer type and use other USPs as supporting sales advantages.
 
This section of the e-Learning module is also available for you to download by clicking on the attachment button at the bottom of the screen. 

Please note that USPs do vary from country to country and can be dependant on local market conditions so always check that the USP you are focusing on is relevant to the project you are working on.
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Unique Selling Points

kEGroup ) s

SEMCO

General Chilled Beam Unique Selling Points:

- Time saving - easy to select and specify in
FlaktGroup SELECT

« Energy savings - reduced chiller consumption
load and electrical consumption, use of free-
cooling

- Ease of layout design - with high cooling capacity,
adjustable induction and air diffusion

« High indoor air climate comfort - silent units and
low air velocity in the room

- Simple commissioning — no tools required for
adjusting air diffusion and induction.

« Low maintenance - no moving parts, no
condensation tray and drop-down front plate
allows easy cleaning

* Low Life Cycle Cost - reduced energy
consumption and maintenance costs



Presenter Notes
Presentation Notes
FläktGroup SEMCO Chilled Beams have several unique selling points. FläktGroup SELECT selection tool provides a means to easily select and specify any FläktGroup SEMCO chilled beam, saving time and cost. Large energy savings are achievable due to the reduced chiller consumption load and electrical consumption as well as the use of free-cooling. 

FläktGroup SEMCO chilled beams are designed for ease with high cooling capacity and adjustable induction and air diffusion providing sales rep with flexibility and design options.
 
�


. . . FIEKEGroup _ ) o=
Unique Selling Points T BEMCO -/ Frsiiinons

JUNO IQHC:

» Cooling capacity - highest in the industry
» FlaktGroup SELECT - quick and easy
selection

 Universal beam - flexible air and water
connections

T — —

AURORA IQSA:
» Ease of layout design - narrow beam

» High indoor air climate comfort - adjustable
energy control

» Customizable - custom paint option

e ————.

NOVA Il IQFI:

* Energy savings - demand control
ventilation with Pi actuator option
* Flexible - broad application area

* FlaktGroup SELECT - quick and
easy selection

RN |
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Presenter Notes
Presentation Notes
FläktGroup SEMCO’s’ chilled beams offer simple commissioning with no tools required for adjusting air diffusion and induction.


Our Units are very low maintenance too with no moving parts and no condensation tray. The drop-down front plate allows easy cleaning and access. 

The flexibility provided by the Juno IQHC, Aurora IQSA, NOVA II, LYRA II, and ORION II IQHA units is a key selling point as they all provide different induction and water connection arrangements.

All FläktGroup SEMCO beams are cost effective and with the addition of the Pi actuator, ventilation is demand controlled, saving energy. The Pi actuator also allows the LYRA II, NOVA II, and ORION II to fit any ductwork, allowing for flexible chilled beam layouts, since beams are no longer fixed, giving sales reps the freedom and flexibility to incorporate these units into their existing designs.



Unique Selling Points

LYRA 11 IQCC:

+ Ease of layout design - compact cassette beam
» High indoor air climate comfort — silent unit

« PLUS, all the benefits of the NOVA I

1000

ORION Il IQHA:

» Bulkhead mount - perfect for hotel
and hospital rooms

* Flexible - Pi actuator option
* Quiet - very low noise levels

EXCELLENCE /N SULUTIONS
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Presenter Notes
Presentation Notes

The LYRA II IQCC and ORION II IQHA provide energy saving through demand control ventilation (Pi actuator). The Pi actuator allows for flexible chilled beam layouts, since beams are no longer fixed, giving sales reps the freedom and flexibility to incorporate these units into their existing designs.
�The compact design of the LYRA II along with hanging brackets, result in a quick and easy installation every time.
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Thank you for your attention!

|

|
Ls

W

EXCELLENCE /N SULUTIONS




	Slide Number 1
	Chilled Beams Advanced Training Topics
	Determining Zone Parameters 
	What Makes an Indoor Environment Comfortable?
	The Direct Impacts of Good Air Quality
	Comfort and Occupancy
	ASHRAE Standard 55�
	Applying ASHRAE 55
	The Results
	Ideal Office Conditions
	Determining Space and Design Parameters
	CONDENSATION CONCERNS
	Controlling Condensation
	The Condensation Principle
	Condensation Avoidance
	Active Chilled Beam Controls
	NEUTON®: Avoiding Condensation
	Combining an Energy Recovery Unit and a Chilled Beam System
	Chilled Water Production: Blending Solution
	Variable airflow for Chilled Beam Systems 
	Ductwork Design
	Constant Static Pressure Chilled Beams
	Pressure Drop
	Ductwork Design
	Designing a Zone
	Pi Actuator
	BALANCING & COMMISSIONING
	Why Balance Ductwork?
	Balancing Devices
	Commissioning Duct Work
	Prior to Commissioning
	Air Pressures
	Checking Air Pressure
	LYRA II IQCC: Airflow Commissioning
	Why Balance Piping?
	Water Balancing Static
	Water Balancing Dynamic
	Common Water Balancing
	SELCTING A BEAM WITH SELECT
	Things to Consider When Selecting a Chilled Beam
	Using SELECT 
	Using SELECT
	Using SELECT
	Selecting a Beam
	Selecting a Beam
	Configuring Flow Pattern Control
	Selecting a Beam
	Selecting a Beam
	Beam Selection Results
	Beam Selection Results: Simulation
	Beam Selection Results: Description
	Beam Selection Results: Documents
	Beam Selection Results: Accessories
	Beam Selection Results: Configuration Strings
	UNIQUE SELLING POINTS TOOLKIT
	Unique Selling Points
	Unique Selling Points
	Unique Selling Points
	Thank you for your attention!

