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Value : market & futureproofness
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Wellbeing and health of people
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Relative Performance
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Relative performance vs. room air

temperature compared to the maximum
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Workers salaries are much
higher than life-cycle costs of
SYSUEMS T AmTsizsT &Gk A MR

* QOperation costs- FACTOR 1 izfrmiAk-H#1
—Including energy #tis
 Life-cycle costs of systems- FACTOR 10

— Including investment, maintenance and
OPeEration g4 i mA- N £10-aHFH T, 4y F1E1T 7

 Workers salaries--FACTOR 10071 A T.%-F %100



Thermal Conditions with Convective and

Radiant Cooling Systems :swuamsssazgmnsms
comparison of radiant ceiling, local radiant cooling and

chilled beam systems with and without radiant panels
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Thermal Conditions with Convective and

Radiant Cooling SyStemS:Nﬁﬂﬁﬁi%\%ﬂ%%E@%ﬁ?jﬁ#
Two tests conditions in Laboratoryp4~7E sz = KR &4

Heat balance of office room test in Maximum cooling conditions Usual cooling conditions
Occupants (about 78 W/occupant) 2 persons 2 persons
156 W 156 W
9 W/m? 9 W/m?
Computers (about 65 W/computer) 2 computers 2 computers
130 W 130 W
8 W/m? 8 W/m?
Lighting 160 W 160 w
9 W/m? 9 W/m?
Solar load - window surface temperature 34 degC 30 degC
with 6.3 m2 window and 26 degC room ~ 404 W 202 w
Solar load - direct solar load on the floor 250 W 0 W
Total solar load 38 W 12 W
Total heat loads 1100 W 648 W
64 W/m? 38 W/m?
Supply air flow rate 26 /s 26 /s
Supply air temperature 16 degC 16 degC
Supply air cooling power in 26 degC room 312 W 312 w
18 W/m? 18 W/m?
Cooling power demand from water 788 W 336 w
46 W/m? 20 W/m?




Results of the comparison of thermal conditions

HARIHRLER
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Measurement results in occupied
zone at heights 0.1 m-1.7 m

Chilled ceiling
with mixing vent.

Chilled beam

Chilled beam with
radiant panels

Average air velocity [m/s] 0.13 0.13 0.12
0.11 0.12 0.11

Average of 5 highest velocities 0.22 0.25 0.23
0.20 0.25 0.25

Average air temperature [°C] 26.1 25.8 26.1
26.0 25.8 25.9

Average temperature of window side 26.8 26.4 26.9
26.4 26.2 26.4

Average temperature of door side 25.7 25.4 25.7
25.7 25.6 25.7

Average horizontal temperature diff. 1.1 1.0 1.2
0.7 0.7 0.7

Average vertical temperature diff. 0.0 0.3 0.2
0.3 0.4 0.2

Horizontal operative temperature diff. 1.6 1.4 1.5
0.8 0.9 0.9

Vertical operative temperature diff. -0.1 0.5 0.2
0.3 0.5 Nn.a.

Average operative-air temperature 0.13 0.29 0.19
0.12 0.13 0.10

Average draft rate [26] 7.9 9.5 8.1
5.7 7.8 6.9

Average of 5 highest draft rates 14.3 18.9 17.1
11.7 17.4 16.2

No significant difference between the systems TH/%@%IET‘”&HEJA

Note: Also Operative Temperature almost the same i
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Sustainable Living Environmentmgss s

Energy Fridge-Freezer
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Chilled Beam System »uzz

Chilled beam system is room air

conditioning system for cooling, heating,

and ventilation in spaces where good
Indoor climate and individual space

control are appreciated. % % A2 — e
140, I, ST JRURR 5 25 O B D22 R 4, 77 DR AT 1Y

G NSRRI W T S NGl TE P

A chilled beam system provides
comfortable thermal conditions with
guiet and energy-efficient operation.

A URGE R ST AL B AN T BEIE AT I AET & A5
The system can be realised with active
or passive chilled beams, integrated
multi-service chilled beams, or
bulkhead-installed horizontal induction
UNItS. % R 40T LASEIL RSB 24 #2 . FERk
LR URRE L . BRI 22 2% R 7K AP RN B g
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Main Principles of Active Chilled
Beam xz»agm =5

Active chilled beams are connected to both the ventilation
supply air ductwork, and the chilled water system. When
desired, hot water can be used in this system for heating.

The main air handling unit supplies primary air into the various
rooms through the chilled beam.

Primary air supply induces room air to be re-circulated through
the heat exchanger of the chilled beam.—y <@t 5% 5 5 E 2= S
T I VA R P BB T

Re-circulated room air and the primary 'I_ | II

12

air are mixed prior to diffusion in the space. /A
(RN N Vb W Sl LIE A 1} Sl A t1e

Room temperature is controlled by controlling
the water flow rate through the heat

exchanger. 5 i e 8 A 28 9 HUK RO RESE . zlt LJK,




Chilled Beam Operation:ssszs

Primary air
(dehumidificated outdoor
air) supply into supply
air chamber—u =< @i /s
S )P BIE K=
Primary air is supplied
through small nozzles. &
N RR A — R
Primary air supply
induces room air to be
re-circulated through the
heat exchanger of the
chilled beam.— k== it
P ) 5 5 2 S R 3 A
AR H

Re-circulated room air
and the primary air are
mixed prior to diffusion
in the space= W EH =<
ﬁ—&?ﬁﬁ%ﬁ#ﬁﬁ?
Iz

Cold water connection#
K

Warm water connection
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Beam System conceptzzsms
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Beam functions: 22zyg¢

— Room sensible cooling
— EHNEHPIAE]

— Room heating;

— =N

— Room air distribution.
- ENSIMAHH

 Primary air system functions: —#=z<4#%ms:

— Ventilation:;:zx

— Ventilation loads; ;s
— Room dehumidification (latent load); =i
— Room sensible cooling (small %).zm#%
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Beam System conceptzzsms

* Typical values:zzsx
— Passive Beams up to 150 W/m;#zhZ150w/m AT
— Active Beams up to 180 W/m?2;2=zz180w/mBLF
— Chilled water 14° C to 18° C;®¥%/KiEE143]18°C
— Hot water 30° C to 45° C;#wkiERF303]45°C
— Primary air temperature 13°C to 21°C;—#kZ513%8]21°C
— Beam plenum pressure about 100 Pa; k& 1100pakH
— Room sensible cooling by the chilled beam water coil 2
60%; = M A HRA KA IE AFF AT 60%
. Ngg-condensing coils at the room level;z=n=zm
T

« Condensation prevention strategy required.
B A




Condensation preventionsip; s

The occurrence of condensation on the beams
IS avolded by:eszsgmni

 The supply of an adequate amount of correctly conditioned
primary air; f4:& &K EFHRIRAH —RER

« The Iimplementation of an adequate chilled water
temperature control system;szIiE 4 v H1K 5 E S H R 4

« At morning startup, first turn on the AHU and run the beam
CW pump only when the indoor air dew point is below the
CWT setpoint.z msmet, &4 8shAHU, % 5l 2 A & AJE T CWT 2 i AREFRCWE

« However, condensation prevention systems are

normally applied as a safety measure.xm mp»w&zgE%
R PR — T 22 4 e



Survey results:
30-40% seat occupancy
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A lot of effort is put into estimating proprieties of the building elements
and adjusting the systems, less effort is spent on considerations

regarding the users and their activities JR 22 HEBNEE B BB FIH
ARG, BEEDRE NTEEE B R T H P R TRIES 7 1H .
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Comparison of different chilled beam concepts with

fan-coil system in Stockholm climata

FEHRE /R ESREF M TARERBRRRAGMRNEE RFHI LR

Delivered energy consumption, kWh/m?,a

Stockholm
45.0 129%
40.0 0%
35.0 — 15%
30.0 — ——
25.0 —— — ——
200 | - - —7h -
15.0 — —— — ——
10.0 —— ——
5.0
00 . Traditional | Adaptable
Fan coil beam beam VAV beam
Heating of spaces 7.6 6.3 5.4 3.7
Heating of ventilation 20.5 20.5 17.5 9.5
m Cooling of spaces 2.9 0.8 0.9 2.1
m Cooling of ventilation 0.7 1.9 1.9 1.2
M Fan energy 10.5 8.2 6.5 3.7
B Pumping 0.2 0.1 0.1 0.1
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