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Driver 1: ENERGY

* Energy Performance of Buildings

Following the Kyoto protocol the European Union has set a target to reduce energy consumption.

For buildings the target is set at a 22% reduction by 2010.

The 160 million buildings in the EU use over 40% of Europe’s energy and create over 40% of its

carbon dioxide emissions. And unfortunately that proportion is increasing.

Therefore the Commission of the European Union
has issued the Energy Performance of Buildings
Directive (EPBD).

ENERGY
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Driver 2 — LESS BUILDING SKIN IS NEEDED

Goal: Minimize supply air required to deliver comfort and minimize energy cost

Comparison to VAV
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Driver 3: LESS NOISE Comparsion to VAV and FanCoils

Typically around 10 dB(A) less noise!

The library of Jénképing University
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Driver 4: LESS MAINTENANCE

Experience shows that the cleaning interval may be as much as 5-10 years. The base plate and duct of the covered beam are easily taken down. The coil is then accessible for

cleaning.

Comparison to VAV and FanCaoils
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Driver: SUMMARY

Energy savings
® First costs are similar for VAV and Chilled Beam solutions

® Reduced air requirements results in smaller AHU and related motor ~operating costs

® Chiller energy costs can be reduced 15% with Chilled Beams vs. VAV due to higher operating water temps with beams.

® Free cooling is possible, like Jénképing University

Less Building skin is needed

® Saving of 150 — 460 mm per floor (6 to 18 inch)

Less noise

® In Europe the maximum noise level for offices is 30-35 dB(A)

Less maintenance

® Lower life cycle costs/maintenance costs
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Schematic diagram of a ventilated cooled beam system with both cooling and heating functions
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It all starts with a Chiller

Cooling capacity as a function of chiller supply water temperature at

750
constant water temperature difference for some cooled chillers of |
different type and size. ‘
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By raising the water temperature from 6 degrees to 12 degrees we
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Chiller

With the rise in water temperature we also get an improvement in the COP,

which means reduced energy consumption.

Approx 15% less Energy is needed for a Chilled Beam solution compared to
a VAV solution.

COP

1 2 3 4 5 6 7 8 9 10

leaving water temperature
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Air Handling Unit

The air needs to be supercooled during the warmest days of the summer when we use Chilled Beams.

The best thing to do this might be to use a twin-wheel solution.
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Air Handling Unit

When we use Chilled Beams, 60 — 75 % of the total cooling comes from water instead of air

*Choose the right size of the air handling unit

—Calculate and optimize by LCC

*Choose the right heat recovery system for your application
—Calculate and optimize by LCC

—Use cheap or free heat available

—Use free cooling and cooling recovery if possible

*Choose the right fan for Your application
—Efficient fan

—Efficient motor

*Optimize the airflows of the system (fresh air due to the demand)

*A continuous optimization and follow up of the system has a huge impact of cutting your running costs.

© Flakt Woods 13
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Water pump

This is a pump from “Grundfos” TPE/150/130/4 that can
typically be used in a water based system. Since it is a closed

system the energy consumption is very low, approx. 0.03
kWh per beam.

© Flakt Woods 14
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Building Management System

A good Building Management System that controls the system, is very important!

© Flakt Woods 15
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LCC sums it all up

Energy 85%
Investment 10%;
Maintenance 5%

Within the industry we use an analysis approach called “Life Cycle Cost*

when designing ventilation systems.

It balances the cost of better components and smarter system control with

savings in maintenance and energy costs over the systems life time.

COST

Not surprisingly a smarter system comes out on top. About 85% of the life

time cost is typically energy costs, 10% initial investment and 5%

maintenance.

»
TIME
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Conclusion: Life Cycle Cost

The initial cost for a Chilled Beam solution is typically more expensive then a VAV or FanCoil
solution. But the running cost (energy, maintenance, and so on) is much lower for a Chilled

Beam System

© Flakt Woods 17
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Window type and direction

A study shows the cooling load using different window types and
directions in three different geographical areas in Europe. According
to this study the difference in the cooling load in different areas is 10-
18 % depending on the case and the maximum cooling load is 110
W/m*

© Flakt Woods 18

Low-e,
Antis.green

—&— Helsinki
—@—Paris
—&— Rome

Too high cooling loads

The Contractors of the building is not the same as the

owner and he does not care about a lower Life Cycle

Cost

All good architects wants to create something new
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All buildings are special
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Convection Beams

A passive chilled beam (convection beam) is based on the circulation of air due to natural convection through the cooling coil.

The air flow through the chilled beam is determined by the temperature difference (actually density difference) in- and outside the beam, together with beam
height.

0.1 m?flinear metre beam

EERE _
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Convection Beams

© Flakt Woods 22

Comfort Zone, 0.15 to 0.25 m/s accaptable air velocities
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Convection Beams

© Flakt Woods 23

Comfort Zone, 0.15 to 0.25 m/s accaptable air velocities
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Induction Beams

When covered supply air beams are used, the circulation air is not allowed to come into contact with the upper side of the suspended ceiling.
The air is taken in from the bottom of the device to ensure easy check-up and service.

A great advantage of this supply air beam is that the air is directed straight up towards the ceiling, in which way best possible air circulation and smallest possible disturbance

of air flow into the device can be achieved.

0 = N Y 1t
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The function of active induction beam
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Temperature profile Velocity profile
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Induction Beam IQIB

® Induction beam

® Available also with 152mm height

® Comfort Control and FPC

® 2 and 4-pipe coils

Cooling Power in BTUH, supply air included
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Induction Beam IQID

" Connection of both air and water inside the beam

® KSO exhaust valve inside the beam (not standard)

© Flakt Woods 28
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Induction Beam IQSA

® Different connection possibilities

Cooling Power in BTUH, supply air included
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Supply air, cfm
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Induction Corner Beam IQTA

" Cornerbeam

" Air distribution with Coanda effect

© Flakt Woods 30
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Comfort Control

Available for: = IQID
* [QFC
" [QSA

" IQTA

Safeguard against variations in site conditions

© Flakt Woods 31
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Comfort Control

® One/two way distribution

" Easy to change / adopt
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Flow Pattern Control (FPC)

Available for: = IQID
* 1QFC

" IQTA

Safeguard against variations in site conditions

© Flakt Woods 33
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Flow Pattern Control (FPC)

® Vanes adjustable in 4 steps of 0 - 15 — 30 — 45o

® Unique combination of Comfort Control and FPC

0 -15-30-45°

© Flakt Woods 34



High Air Flow

Available for:

* IQID
= IQFC
= IQTA

" IQSA
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Lightning

Available for: = [QID
" IQFC
" QPDA

® Customized solutions, e.g. for IQSA
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Heating

Available for: = [QID
" [QFC
" IQSA
" IQTA

© Flakt Woods 37
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Controls
Available for: = 1QID
" [QFC
" [QTA
" [QSA
" QP(B,S,D)A
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] [ Product | Capacity per Square meter [W/m2] | |
UL QOPSA-aaa-1
1alD
- . QPBA-aaa-1
NI T QPSA-aaa-X
ttttt
IQFC IQID-aaa-1 | 45 - 145 |
I;J IQIB-aaa-1 | 50 - 150 |
¥ 1
v U IQIB-aaa-X | 60 - 190 |
ttt
IasA ; : : >

IREEE
QP(S.B,DIA
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Cooling with condensation sensor
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Hoom thermostat LHELL-02-1

—  CHILLED BEAM

Eleztro thermal actuator
GFAC-03-2

Valve QFZC-04-1

© Flakt Woods 42
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Digital Controller QRZC-02-4

Modular cable l‘ . . }3—
QFIC-07-1-c-d L

Transfarmmar T

2V A

230
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Printout

® Comfort boundaries

® Noise levels

" Air movement

® Ensure Quality
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p WinDon - Version 2.98 2008-11-28 Page: 1
FléktWoods
o Test of WinDon
Room designation: Room number 1
Project data Room data
Froject Test of WinCan Type aof room Office module
Originated by Micael Hafstrém Room dimensions 60740727 m
Type of building Office Distance 20m
Room Attenuation -4 B
Wlaw. sound pressure level 30 dB(A)
Duct noise, supply air 38 dB
Duct noise, exhaust air 35 dB

Dimensioning data
Ceiling temperature 25.0%C
Activity in the room Seated at rest
Beams

Total air flow 50.0Ifs 2.50 s ,m?
Inlet water temperature 14.0 °C
Supply air temperature 18.0°C
Supplied codling power  2238.0W 93.2 Wim?
Pressure drop 764 Pa

Calculation result

Moise level, room 22 dBiA)
Flow pattern
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Sound test laboratories
. Toijala FI

o Jonkoping SE

. Colchester UK

© Flakt Woods 46

Comfort laboratory

= Jonképing SE

Fire test laboratories

u Toijala FI
. Colchester UK

Fan test laboratories

. Colchester UK
. Jonkoping SE
" Vixo SE

Air treatment laboratory

. Jonképing SE
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- Capacity: air flow and pressure

" Power consumption

- Leakage

- Sound power
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Bechical Cemtar — System laboratory
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om - VAV

Office ro

- Air flow 65 1/s

- Cooling capacity 680 W

Conference room - VAV

- Air flow 20 1/s

- Air flow 80 1/s

- Cooling capacity 1150 W

- Cooling capacity 1200 W

it”"'with controls

EC air handling
- Air flow 0,7 m3/s

oling coil - CAV

- Air flow 15 /s

Office roo

- Cooling capacity 700 W
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The air handling units EU, EC and STING
are certified by EUROVENT

E U R OV ENT

. EU - certificate no
A1099 01008 CERTIFIED PERFORMANCE
. EC - certificate no

AHU-99-03-007

u STING — certificate no
AHU-04.03.026

The Eurovent certification guarantees that product data

in PC programs and documentation are correct.

Chilled Beams will be Eurovent certified

during 2007

© Flakt Woods 49
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Accessories for installation

Attachment

QFAZ-18

Suspensionbracket

IQAZ-02

© Flakt Woods 50
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Accessories for installation

® Attachment QFAZ-19 (QFAZ-18)

1. Fasten attachment

QFAZ-19

2. Press up the beam into

the attachment

& . Lo S~ .
. _-’Ha . ‘ﬂ :_g, -_ -c. : [y ;- " .'.- -
QFAZ-12
‘ QFAZ-18 1- ".f,jjlk’T 0 DS
S ]
00 N2/ oo
IO OO Q Q 1

QFAZ-19

That’s it!
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The coil shall be accessible for cleaning. This is particularly applicable to the upper
side of the coil. Any false ceiling sheets should be taken down, and the coil vacuum-
cleaned. Experience shows that the cleaning interval may be as much as 5-10 years.
The base plate and duct of the covered beam are easily taken down. The coil is then

accessible for cleaning.

The supply air duct in the beams is simple to dismantle and clean. This is required
at intervals of approximately 10 years using a good-quality fine filter in the supply

air unit.

© Flakt Woods 52
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lamellingd (inside ramdel)

B=———===:rpl ST T T

\
4015 \

‘\,‘ Lomelldelning = 3mm

Standard Coil for IQIB/IQIC,

4 rows for cooling

L=lamelldngd (insida ramdel)

\
\

\
\ Lamelldelning = 3mm

40s5 |
50x5

Standard Coil for IQIB/IQIC 4pipe, 4 rows for cooling and

2 pipes for heating

© Flakt Woods 53

50-3

Special Coil for IQIB/IQIC, 6 rows for cooling, 12 %

more capacity, 50 % higher pressure drop over water

mY

. +0
A inv. -6

Special Coil for IQIB/IQIC, 8 rows for cooling, 25 %

more capacity, 100 % higher pressure drop over water

Special Coil for IQIB/IQIC 4pipe, 6 rows for cooling (12%
more capacity) and 2 pipes for heating
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Greenville, Furman University

The consultant Ballinger is placed in Philadelphia

Our factory is in Fairfield, Cincinnati, OH
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Greenville, Furman University

I@ http: fjwww.engagefurman, comfindex. asp?id=90
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Fast Facts Academics

Fast Facts
Freshman Profile

Academics

Life At Furman
Sports

Beyond Furman
Financial Info
Accepted Students

Apply ® Contact ® Visit

Life At Furman Sports Beyond Furman Financial In Accepted Students

Focus on:

Wirtual Campus Tour

Home > Fast Facts

Fast Facts — Furman at a
Glance Engaged Learning

Background First Year Journals

A private liberal arts university, Furman Schedule a Visit

University was founded in 1826, The university is nationally acclaimed for its academic
excellence, Engaged Learning program and campus beauty.

Find Your Counselor

Summer Scholars
Location

S miles north of Greenville,
South Caralina
{metropolitan population
400,000). {See Explore off
Campus.)

Students

2,625 undergraduates; 417
graduate students. Furman
students come from 47
states and 27 foreign
countries.

Faculty

220 full-time, 97 percent with the highest degree in their field,
Student-to-faculty ratio

11:1 with an average class size of 20,

Campus

750-acre campus with lake, 36 major buildings including a 490,000-plus volume

library, computer science and mathematics building, high-tech social sciences building, 2,000-
seat auditorium, music complex with recital halls and technology lab, theatre, visual arts
building, infirmary, classroom building with Humanities Center, student center, residence
halls, dining hall, physical activities center, and chapel. Also, 16,000-seat football stadium,
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