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RUMMETS VARMEBALANS

AHU

« Varmebalans o
Qtot = |Qenv + int ]+ Qe + Ot |= 0 o . e . L [ |: _Ly‘@_tia 1

- Komponenter Qsa

Qen = Qtrans + Qin ROOM o

Qint = Qpers + Qlight + Qequip + Qsol RTU . T Qint . T
Gsa = Qaty - en Ou deny

Qrtu = Qroom —Qsa %

« Behov * Tillforsel

Qroom =~Qenv ~ Qint Qahu = Qnr +Qan + Qac

Quent = Kvent * (toa ~troom) Qrtu = Qroom — Qsa

2010-02-09 Motor Control Meeting Per Fahlén



Chalmers

Building Services Engineering

BALANSTEMPERATUR
 Definition " Dimensionerande effekt
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g Medeleffekt

OPERATIV . R
BALANSTEMPERATUR 217" " ——

tb.op [°C]

Offlcel ne = 80%
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FAKTORER SOM PAVERKAR DEN
OPERATIVA BALANSTEMPERATUREN

 Rumstemperatur (utnyttja dodband)
* Internvarme (solskydd; apparater, belysning)
« Klimatskarm (ganska statisk)

* Ventilation: Styrmojligheter

Kvent = c.:a Khrv = Kyent - =7¢)
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HYGIENFLODE

 Nattventilation behdvs for att klara

dimensionerande fall

Daytime air flow rates

CAV: Const. 10 I/s per person

DCV: Min. 4.4 /s ((0.35 I/s/m?)
AQ control (CO2)
Max. 10.0 I/s (0.80 I/s/m?)
TC control (t.ro0m)

Max. oc Atgy

AQ criterion
The daytime min. flow rate provides
Ccoz < 1000 ppm with room fully occupied

(see diagram)
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STYRNING AV LUFTFLODE

« Termiskt klimat: T.ex. t.,, troom = tsa + int
tot
Ki =— Qint . > Atroom = Atgg + K - AVygng
. . V
» Luftkvalitet: T.ex. CO, Croom = Ceq +~C02
' vent
K. —_Vco2 |
oz \/nom 2 ACrgom = ACga + Kco2 - AVyent
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TILLUFTENS KYLEFFEKT

 Beror direkt av
- luftflode
- tilluftstemperatur
- rumstemperatur

Qsa — Ksa '(tsa _troom)

AQsa _ Avsa + Atsa . Atroom

QS& Vsa (tsa o troom ) (tsa o troom )
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LAGRE TEMPERATUR ELLER MER FLODE?

 Lagre temperatur ger 6kad kompressorel

« HOogre flode ger dkad flaktel

AWg = AW, + AW, ¢ =
= (Knp 'Whp +Kg 'We, £)-Atgg

AW,

tsa

=0.03- Wy, .(1—25.W.e’f )
W

hp
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_______ l._._./_._/._._._._‘._._A
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— -=t1=25°C
t1=35°C
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Evaporating temperature t; [°C]
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EXTERN ELLER INTERN RUMSKYLA

- Krav pa SFP for att TC-styrt luftflode ska vara
el-effektivare an kylmaskin (n = 1,5 till 2):

SFPhom <[ ' j[ .Qsa
COR; Qnom

e

Volumetric fan power:

Wef

SFP = —— [kW/m®/s]
Va

Volumetric cooling capacity:

= SSOM [
sa,nom

(dv ~1.2-(tsa —troom))
Relative cooling capacity:

Qc pewkw

nom

SFPnom [KW/m®/s]

1,4 ‘
* COP=2,Dt=4K
124N S |
N COP=4,Dt=4K

1,0 1-------- NS

08 /A,

0,6 -
0,4
0,2

- =COP=2,Dt=8K |

— ¢ =COP=4,Dt=8K |

0,0
1,0

15

2,0

2,5

3,0

Relative cooling capacity [KW /KW pom]

2010-02-09 Motor Control Meeting Per Fahlén



Chalmers

Building Services Engineering

FLAKTEFFEKT

« Minska SFP

- Oka flaktverkningsgraden
- Reducera distributionstryckfall
- Reducera aggregattryckfall

(FI, HR, AH, AC)

SFP =

a

We,f _Ap 1073

SFP = SFP,on -(V.

Typical pressure drop Pa] | Fea HRea Flea  Exhaust ™ " .ROOM.. _.
Apgp =-150 Apzg =-150 '_@9_@ s — 7 | @
Appp =-100  Apgg =-100 5! | = tal 6
3 s ; RH
Apz3 = -30  Apgy = 500 E ¥ supply ! "
Ap3q = -50  plus ducts, ; 1 5 3 4 5!
e OO ER-O— B
Ap45 = 600 . : toq! t :
terminals units . Flsa HRsa ™ AH tan AC lac Fsaled _ _ _ . _ RC
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STYRPRINCIP FOR KYLA
 Luftflodet baseras pa AQ-krav (t.ex. c;5,<1000 ppm)
« Rumstemperatur baseras pa TC-krav (t.ex. 21 °C)
- Hall t,,,, rumstemperaturen vid komfortmin. (t.ex. 21 °C)
« Minska varmeatervinning tills t; =ty ;, (t.ex. 17 °C)

* Anvand dodband; t <tum < tummax (t-€X. 21-25 °C)

rum,min
» Oka luftflodet baserat pd max. av AQ- eller TC-krav
 Anvand nattkyla men se upp med flaktenerqgi

- Starta kylmaskin nar marginalokningen av flakteffekt ar
storre an kylmaskinseffekten

2010-02-09 Motor Control Meeting Per Fahlén



Chalmers Building Services Engineering

KONTORSEKONOMI?

« Personalkostnad: 100 000 SEK/m?2/ar

« Hyra: 2 000 SEK/m?2/ar

- Kapitalkostnad installation: 200 - 1 000 SEK/m?2/ar
- Energikostnad: 100 - 500 SEK/m?/ar
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