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Q;=A*U*f*G,

184.3 m?* 0.138 W/(m2K) * 1.0 * 84.0 kkh/a = 2129 kWh/a
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QlD - Al* Ul*ATl + AZ* UZ*ATZ

Sl U,=U, = 1/(0.13+0.175/2.3+0.3/0.04+0.01/1+0.04)=0.129 W/(m?K)
Qo = AU *AT, + A*U,* AT, + W*I* ATmax(1.2)
SR Q,p = 8.0275 W/m as per HEAT2-6.0

W= (Qop - AU AT-A* Uy *AT) /| AT

B W, = (8.0275 — 0.129*1.485*2*25 )W/K / 1 m / 25 K = -0.062 W/(mK)

A =0 Temp [°C]|
¥, = -0.062 W/(mK) il —p
Qg4 = -5.2 kWh/(ma)

e
Thin=19.51°C
fog =0.98  T-20R-013

=1 485 T=5R=004 [ 45;

L=0485
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Qo= A "U *AT, + A,*U,*AT,
U,=U,=1/(0.13+0.01/0.35+0.175/0.99+0.3/0.04+0.01/1+0.04) W/m2/K =0.127 W/(m2K)
Q,p = AL*U *AT, + AU, * AT, + LP*I*ATmax(l.z)
i Q,p = 24. (183 W/m as per HEAT2-6.0

0 = (Qup AL UL AT A U, FAT) L AT s

el Y,

L=0.18

= (24.083-0.127*2.25"25) W/ 1 m/ 25 K = +0.678 W/(mK)

L=1.07

Larrbda ()

=0 Terap [°C]|
’7 059 = a0
¥_=+0.678 W/(mK) ¥io = 0.215 W/(mK) R

T=20R=0.13
T . =16.9°C &=
fos = 0.88

0.04 L
I T=20R=0.17 - 10
L=025 T=-5 R=0.04 L 875

Qg4 = 56.95 kWh/(ma)

y=0

14

T=_5 R=0.04 T=20 k=01
ain = =16.2°C =i:§s
T=20 R=0.13 fR5| O 85 E-l.zs
¥, =0.495 W/(mK) mmz"
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390 m3 * 0.054 h1 * 0.33 Wh/(m3K) * 84.0 kkh/a
= 585 kWh/a



BN SAIRKRITER - SLhr EAMRRGN gy, ?

A 28 R T | M

T~ -l W A7 WA W

nequw. — r-lv,unit(l_ nHR) ' (1_nSHX) +N L, rest
/ / 0 1

BN HSER | | KSR Subsoil #1323 LS




S AR E - BBAN, oo ZHUEIRAS?

—e.Nn ,V /V Nso 2 @50Pa, = S R it R (1/h) (<0.6%5 505 5 #r)
50 " n50

Vn502@50Pa » 2l AFH (RS % PR 22 SR FR)
e shelter factor (:&% /7 0.07) V,, ZETTFA [m?] x room height [m] (max 2.5m)#y
78 SHLVSARTH

n

L,rest

V= TFA [m?] x room height [m]

2.5m
(max 2.5m)

Eric Parks
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FE VAU E A A AE K ngp < 0.6 1/h

V5O
n50 T V
n50
A=
MIAFHY 28 =< 28 420 m3/h

= 0,841, (ng) (>6,6 Y, BEFEHHNBEER)

N AZE AR 500 m3
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Vs0 = Viso X Nso

T 500 m3 x 0.6 1/, = 300m3/h

B S IR - no IHEHHE?
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_ EZE ()
V EZETRIZESAEARZZHR [m3/h]
p JEZ [1A]
TR R M

N FRENIEEL (5% n £F 0.5 (turbulent flow, small cracks) #0 1.0 (laminar flow, hole)Z ], —#&E#°40.65, — &
{ETFTEBRE n =1 X KESHIZEH, )
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P
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o JE AR IAESO M T HY22 SARRURBNER Vo, = 0.34 x 210 = 71.4 m3/h

« Kt A,=71.4/2= 36cm?
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Qs=r*g*A,,*G
i AR L~ I SRAAIESTE A S R K
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G: (LB I AT IES (TR L/ER)

Horizontal Reveal Overhang

Shading Shading Shading Total Shading

Reduction Reduction Reduction | Reduction Factor
Factor Factor Factor

% % % %

My 'r o I's
72% 94% 36% 24%
100% 95% 86% 82%
86% 88% 85% F BAY%
100% 93% 96% 90%
74% 87% 97% 62%
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S Qemrgrara

I m ) (TR A8 * o-M8 * B TR * RS

0.44 * 0.50 * 30,42 m2 * 370 kWh/(m2a)
= 2489 kWh/a
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Q= theat ¥ Oi * Area

0.024 kh/d * 225 d/a * 2.1 W/m? * 156.0 m?
= 1769 kWh/a
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FsR7281 = Tt + NS - n * CRIHERE I ENIS)

Qu=07+Qy-n*"(Qs + Q)
29.5+3.8—0.97 * (8.8 + 10.3) = 14.7 kWh/(m?a)

(m: FIAERE)
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* RIHIIE Q= KFHAVSF Qs + ZEANATG Q [kWh/yr]

« Q. =rXxgAAyX G ATAEE RIS

Q, = q; x SZBEHHA K2 x TFA x 24 hours /1000 [kWh/yr]

A HEVAVG Qg = Qe xn Erfn (IR R EL

BAFEINMRR R Q= BAERAIL Q - ATHIAYTAVE Qg

Q, = FAL I (RIS MNE T A .5%) O + 38 Ak Q
(qi EERNPEAEIIECRA A ~ 4T ~ ") Diwatts/m2 {EHAr— BHE IR EE 2 E T 2.1 W/m2)
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Utilisation factor

Ratio of Gains to Losses
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Sl (Ry = 0.13 (M2K)/W; ©, = 20 °C, ©, = -10 °C):

1. FEAREFYIRIESER: U = 1.6 W/(m?K)

2.

3.

IR U = 0.3 W/(m2K)

SERE: U, = 1.2 W/(m2K)
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Rt — Rsi + Rwall + Rse :1/U

FHNZEERE i Rsi Rse > EYNMESERE
/ . Te) 0C
Ti) 20 °C pd (Te)
Tsi
RwaII + Rse
Rsi + RwaII + Rse
|:rsi = (RwaII+Rse) / (Rsi + RWaII + Rse) %W%@EZ@E;\*QL\/LFI-SI %%ZT? ,
EHMELATEE SRR T
Fi=(Ri—Rg) /R, 0.75 > A m[#@ B ETy 4, H

PEUL 2157708
fU=1R, Fg=1-R4*U

Tsi=T,+Fx(T,.=T,) [ C]

rsi
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seil:

V =120 m3/h
94,p=18.2° C
9., =20.0° C
9opa =4.0° C
9., =85 C
P,=37W

1B4E PHI: correct boundary 20.0-8.5+37/(120%0.33)
) MNHr — -
Nur = q 9 =77.7%

ETA YODA &) #3&$'leﬂ

37 W /120 m3h = 0.31 Wh/m?3
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TRAE 1 m3/h B2 N AT 85% A EIER (N, HIMVHR BT+ BRI
A5 PR R B A A T

Par =i V-c-AT
 BREEIERE AT A 20 K, AL AH 2/ Vag & A e LA A EIUE FriR?

Pur [W] =Ny [%] x V [M3/h] x ¢ [Wh/m3K] x AT [K]
=085 «x1 x 0.33 x20=5.61W
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* %ZEVFE\ 1 m3/h E’ﬂ&“%iﬁ]\/ﬁﬁ%%ﬁ%IEIL[Q?&%(HHR)EI’\]MVHR ﬁﬁ
o Y5 ELARAY R ESTH2R(N,, ) N0.36 Wh/m3, A MVHR #. T 1Y D%
P,=ng -V

P, [W] =n,[Wh/m3] xV [m3/h]
=0.36 x1=0.36 W

-ﬁﬂﬁmJﬁﬁW”%m%EWFﬁﬁf fEE NS61 W s
B LSRN 1A RMVHR B TEHY (4 (S A7
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30
o« Ul

« 225 1320°C H 70% RH
« Yt SalE12°C.
o ZRAEFAIMF?

100%RH

100%RH
70%RH

absolute humidity at saturation g/m3

FEARZ13° CRREIAZI100%
RH, A LAMIX FFOa 7= 4 45 5 — T

-10 5 0 5 10 15 20 25 30
Temperature “C



e e

RN A2 AT A 4 8 O S PR B RORLEE o HEER YR
@E)ﬁﬁﬁim%ﬁﬁ%ﬁ?%/ w7 Tﬁ:uiﬂ%ﬁé%@@% :

« IXH]LJ i%rﬂ A AE = T 80% 3K 1A B

frsi = (Tsurrace — Tout ) / Tin —Tout)
1%

TSURFACE = TOUT + frsi X ( TIN _TOUT)

* fFi = N20°C ~ =HM0°C » EARENHEZE /D

To=Tour + fui X Ty = Tour) = 0+ 0.8 x (20 /0)= 15°C



TR RZESE A - ENRT T

wapEs HRIES
-5°C: 3g/m®  aomen 240mem S HUETEEZE SR
= 90 % rel. Hum. |
Tyv /e 1.ENZESHILEIRE -5 ‘CFI90 %

o RIFB X IEE 90 % x 3.2 g/m3 = 3 g/m3
) a ‘
=8 . 2.5 LA240 m3h{R N 22 S AR
= \ ! NEB, XHLTF#43 x 240 = 720 g/h
| ,
4.38 gim? H— 3 g/m*217.6% r.H.
=26.0% rH | - 1l < "Il at RT20°C 3. IR NERETEHJET720+330 =
1N 1050 g/h, BENZESIRE H 1050/240
et T = 4.375 g/m?
(. +1.38 gim® | f—
] — 4 EEHEEY = (4.38
— r)l' gm3) 26 %,




CO, TENZE NZES i IAQHYFE R

* CO,TEN—MINENZE MM (1AQ) 1l - RKONCO MR EHEFIE AR OUAER -
FECO, AT LAE A E N2z SR EFE IR Tl E -

o N AR ZEAEIRAI12 - 24 TH/F N o ANRFRATHL T — (B F9{E18 T/ A
[[O.?018 TR/ AT > RS EZRE30 T2 772K/0F > CO,ATRE < T EUMiE%
/13

m2/h CO:

- — % 0°
m°/h vent air

CO,(ppm above ambient) =

K =S LIREEE TN E
. =0.018 (m3/h.p) / 30 ( m3/h) =0.0006
CO, WEF= 0.0006 x 108 = 600 ppm

* SNERIEIR [T 2 A00ppm (SE BRI B [FI T A FT-R [F]) o B L ECOppmEy =TT
R FERFE R F 44X {5 1000ppm <
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BRI T Fev R AR (NEE)—IE SRS (FE) # OV IR B - PR

Fpv

years n

10
15
20
25
30
40
50
80

Fpv =

1-(1+p) "

o

p = F= > tL40 p = 0.06 = 6% interest, n = i} &) (EL4T:4F)

1 IE (Present value) = &4 * BUE R F(Fpv)

interest rate 1.0%

p 0.0%

4.0 3.9
10.0 9.5
15.0 13.9
20.0 18.0
25.0 22.0
30.0 25.8
40.0 32.8
50.0 39.2
80.0 54.9

1.5%

3.9

9.2

13.3
17.2
20.7
24.0
29.9
35.0
46.4

2.0%

3.8
9.0
12.8
16.4
19.5
22.4
27.4
31.4
39.7

3%

3.7
8.5
11.9
14.9
17.4
19.6
231
25.7
30 2

4%

3.6
8.1

111
13.6
15.6
17.3
19.8
1.5
23.9

5%

3.5
7.7

10.4
12.5
14.1
15.4
17.2
18.3
19.6

6%

3.5

7.4

9.7
11.5
12.3
118
15.0
15.8
16.5

7%

3.4

7.0

9.1
10.5
110
12.4
13.3
13.8
14.2

8%

3.3
6.7
8.6
9.8
10.7
11.3
11.9
12.2
12.5

10%

3.2
6.1
7.6
8.5
9.1
9.4
9.8
9.9
10.0



IREUEAE R — P 3EME A GTRK > B (R TR > (J500€ > - HF-2010
F1H THAELI3. 5 Y ERICHIZATT R > AR A PLOEAYHEE 2/ DRERK?

F = MR HUE K 12

1 500€ (1+0.035) -1 = 0.966 K; = 500€ * 0.966 = 483 €
2 500€ (1+0.035) 2= 0.934 K, = 500€ * 0.934 = 467 €
3 50CE '1+T£35) 3=0.902 K3 = 500€ * 0.902 = 451 €

K. Ky rl Ky BSBYENLEEER 7 1,401€.
G B A 1Y S A T S B E Y R

5 [ = HUENT PUEHY S HY
3years | 5006 | =0.966+0.934+0.902€ 2.802 ) | =500€ * 2.802€ 1,401 §
|
T EMHAT = ERT
p=3,5%, n=3 4f:
1-(1+0.035)° 3 R500€EAHIFIE = 1,401 € (I AT HHIIERR)

=2.802

0.035



mhy

= 4K F-annuity factor

E4:A(annuity) | FEE S /DS
SMBECIERII  GENERLHASE - A FUER

1

S AN

4R F-(annuity factor) =

|:PV

FA@nnuity) = IR L1/ Foy

p

1-(1+p)”

R (nE) 4



{RHTE 1 3,000€MY PHF{ZA GTRK > HASRCHIARO3.5% » Bl X e > (R
FAREE 5/ NEEE LA -

R £ (PR S LR S TR B S - 5
BB DR

1-Q+p)” P
p 1-(1+p)”

A=3.0006.— D9 _gi675¢
1—(1+0.035)™ -

A=K-1/




TR Ja SEBR ERIFER

nomlnal %XJ:EI/]%U?
2 1+ pnominal — 1 Preal = SCZfR_HYF=R
preal r_\ ]
1+1 i AR

| = inflation factor = inflation rate/100 (i.e. 6% = 0.06)

Preal = SEFp - AYFIZR

Prominal = %4 X _HYFI]#

TR XA BURAVE DTRZAR o SEPR AR ZRPreal = 44 X SR P [oininal — B BTIZAK



X ERIRERIE 7.5% > AMEBITHEIRRAEA%IIF S T > KPR ERVAIRZEZ /2

1+ pnominal -1
1+1

preal —

1+0,075

Proal = —1=0.034 =3.4%
1+ 0,04

FEARAE BT R IR RAIFRAVIE ST T > S5 RS IR

preal — pnominal — 1

P, =0.075-0.04 =0.035=23.5%
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Fivi= 1 - Fou(n)/Fou(X)
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