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OPTIMIZING HVAC SOLUTIONS FOR LOW
ENERGY BUILDINGS
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OPTIIVIIZING HVAC SOLUTIONS FOR LOW ENERGY BUILDINGS
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Important for Europe and critical for China
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(Average 5 years less life expectancy /person in China).
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The HVAC community; Our part in the solution.
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1.Filtration.

2. Low Temperature Heating and Hight Temperature Cooling (LTHHTC).
REINH, miEA A

3. Demand Controlled Ventilation (DCV).
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THE BIGGER PICTURE
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HOW WE FEEL
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THE REGIONAL PICTURE
b Xt 30




VISIBILITY
HE MLJZ

(193} ||
N =

l

air
academy

Swegon




GLOBAL INTENSITY OF PM 2,5
2 FRPM2.5 5844

Satellite-Derived PM 5% [ug/m3]




Dally
5 FL BT

- 1kg food.
- 1kg &%)

- 2 kg water.

- 2kg /K
- 25 kg air.

- 25kg =5

OUR NEEDS
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TYPICAL HVAC ENERGY USE: PRESSURE DROP
MR 7l R FERE: R PE
Based on balanced ventilation, with filter in inlet- and the outlet air,
the Pressure Drop is distributed as (Pa):

Ducts (inlet- plus outlet air) 500 40%
Filters (inlet- plus outlet air)* 350 28%
Heat exchanger (inlet- plus outlet air) 240 19%
Cooling coils 60 5%
Heater 50 4%
Sound reduction (inlet- plus outlet air) 40 3%
Joint duct 10 1%
1250 Pa

Once in operation: the filter is the only thing in an HVAC system you can change at a

reasonable cost.
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SYSTEM DESIGN
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VARIABLE TEMPERATURE SYSTEMS
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Why produce 100% cooling or heating, when it is not needed?
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Chillers
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WATER BASED SYSTEMS heat-pumps
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free-cooling
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FIXED VS VARIABLE TEMP SYSTEMS V3.0



TYPES OF APPLICATION
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Focus: Energy Efficiency
RIERFE: e

Method: Understanding System
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EFFICIENCY Desigf*
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Control
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Objective: Energy Efficiency
H#5: Safe & Stable Systems
Payback (R.O.I)
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Focus: Energy Efficiency
FVFERAE: HEX

WAYS TO E.E.R energb;: e/jfic{ietncy ratio
EFFICIENCY E.E.R Fedizxt
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Focus: Energy Efficiency
RIEREE: BEXX

E.S.E.ER

WAYS TO S
EFFICIENCY v !Zj
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EFFICIENCY

.

CAPITAL COST/KW
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FIXED TEMPERATURE SYSTEMS
WATER BASED
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FIXED TEMPERATURE SYSTEMS
WATER BASED
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SOURCE
A

CHILLER

ON
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OFF 0
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FIXED TEMPERATURE SYSTEMS
WATER BASED
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SOURCE
A
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CHILLER !
ON 100% -
OFF 0

air
academy

Swegon



FIXED TEMPERATURE SYSTEMS
WATER BASED
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SOURCE

INVERTER COMPRESSOR 100%

OFF 0

ON
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FIXED TEMPERATURE SYSTEMS
WATER BASED
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SOU RCE VALVE
YA \
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50%
CHILLER
ON 100%
OFF 0
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FIXED TEMPERATURE SYSTEMS
WATER BASED

KA 2 A
SOURCE
R |——I LA
Il 50%
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INVERTER COMPRESSOR
ON 100%

T

OFF 0

Ambient
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FIXED TEMPERATURE SYSTEMS
WATER BASED
UNEENE

[£

[ CONTROL POINT ]

SIMPLE
OPERATION

ON

OFF
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CHILLER

100%
INPUT VARIABLE
1 Ambient o~
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HOW A CHILLER WORKS
P IK WL T AF JH 7

HEAT EXTRACTED
FROM WATER

MK e AR

HEAT REJECTED
INTO AIR

HEAT FROM WATER

TO AIR
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HOW A CHILLER WORKS
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4%

Compressor work: Air temp — water temp
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VARIABLE OUTLET TEMPERATURE
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WHAT IS A VARIABLE TEMPERATURE SYSTEM?
o e AR TR R 587
VARIABLE TEMP — AHU SYSTEM
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SOURCE
B

CHILLER

ON 100%

HEAT LOAD

50%

OFF
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WHAT IS A VARIABLE TEMPERATURE SYSTEM?
o e AR TR R 587
VARIABLE TEMP — AHU SYSTEM
A AR A B R G

CONTROL POINT
SOURCE [ ]
VALVE USER
100% /EH}:
CONTROL POINT- I I [ A . :
PUMP ——————
[[ INPUT MARIABLE ]
CHILLER SETPOINT —
ON 14° 100% -
i} \/ /\
OFF 0
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WHAT IS A VARIABLE TEMPERATURE SYSTEM?
o e AR TR R 587
VARIABLE TEMP — AHU SYSTEM
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SOURCE
i
l\

CHILLER SETPOINT m—

14° 100%

ON

HEAT LOAD

OFF
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REAL EFFECTS ON PERFORMANE: E.E.R.
HASMREXTEL: E.E.R.

EER

8,00 . -
- Fixed set point

- Variable set point
7,00

", | ;:u:u:u;g

% 4,00 :
L - X
o
L'jJ 3,00 +—— —
5 ., STANDARD
' MULTI-SCROLL CHILLER
1,00
0,00 CHILLED BEAMS & AHU
0] 5 10 15 20 25 30 35 40

AMBIENT TEMPERATURE




REAL EFFECT ON PERFORMANCE: COOLING

LML %

150%
1°C INCREASE IN WATER TEMPERATURE
140%
COOLING CAPACITY 3.2%
130%
v E.ER. 2 2%
L ,
LL
120%
110%
100%
Outlet 6 8 10 12 14 16

Temp




REAL EFFECT ON PERFORMANCE: APPLICATION

e
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FOAN COIL UNIT: ACTIVE CHILLED BEAM:
6" WATER TEMP 14° WATER TEMP
CHILLER NOT AT PEAK EFFICIENCY CHILLER ALREADY AT PEAK EFFICIENCY
e E 21T A KL BER AR BEIB AT IRV K WL R 3k
LATENT COOLING REDUCES EFFECT OF NO LATENT COOLING — ALL AVAILABLE
AVAILABLE SENSIBLE COOLING COOLING USED
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ADVANCED SETPOINT CONTROL — COMBINED SYSTEMS
BOEE AT IEH — HE RS

SOURCE USER
e ~ SYSTEM REQUIREMENTS A=
i \I-,AL I\L I} = /\éﬁgj% L] RSy e
| A‘: A\_l'u_flntelligence at the AHU | -‘
T A R A R |
o ‘ - W : : mm emes
el /B8 _eControl of chiller / heatpump setpoints. e
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*Feedback of water and air temperature. ﬁ’: |
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MIXED WATER FlaControl of flow rates (inverter pumps).
EXCHANGER TO 12 = 1
V=R aatiil
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DEMAND CONTROL VENTILATION
et 2R A7 1) 38

Providing ventilation based on feedback from the conditions

and people in the room.
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Occupancy % during the school day
TR EPRE NGO %

100 %
90%
80%
70%
60 %
50%

59%

40% T 35 3% 307%
30%

20%
10% 6%

O% 1

Classroom Group room Home economics Music Craft Gym
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DEFINITION OF DCV
i SR A7 il 3 XU X

Provide the exact amount of clean air at the required temperature
at the right time in the right place.
FEEE N ], SE R A, TR BRI, FERATE
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CAV cooling capacity

O o e S o o & Airflow rate
- | | = / CAV system
~ QL
3~ g % Airfliow rate
5 El o £ DCV system
5= surplus o §
O v R o T __Occupancy
© &l Heat deficit 2 3
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0 36 9 12715 18 21 24

8 9 10 11 12 13 14 15 16
Time of Day

Time of day

Source:Maripuu, Chalmers




DCV FIELD MEASUREMENTS
e SR A2 i 30 DX I 37000 3

Airflow rate m7/s

Airflow rate m7/s
Electrical Power kW

Electrical Power kW

3 DCV
Measured

2 Airflow rate m7/s 2 '
Electrical
| —_ Power kW
1 lectical Power kW' 1

Airflow rate m/s CAV
Estimated

o

0 5000 8760 0 5000 8760
hiyear h/year

Source:Maripuu, Chalmers

air
academy

Swegon




OPTIMIZING HVAC SOLUTIONS FOR LOW ENERGY BUILDINGS
(IREEFEETH T RPN TT S

Filtration is important.

ARG A HE

Advanced setpoint control is import; heating/cooling and ventilation.
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How we look at our buildings HVAC systems from the complete building as

a system (infiltration, glass, solar, occupancy).
MNEFEAAEHE TR RS (AFEEE. #E. HER. AR

Solutions for the future? What do we want?
RHRBIR T BRATHIFER?

Reduced energy demand.

B AR R IR 75 oK

Reduced pollution.

AR

Increased health in buildings and outside.
SRR 2 PN M ) A R O




DO WE REALLY WANT OR NEED THIS?
AT R K Z BRI 2




