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Percentage Variation of Door-opening Frequency Peak Air Infiltration Rate Percentage
Door-opening Frequency (%] [peak door openings per hour]  through Door Openings [c¢fm) Variation %]
-30 % 63 1417 =26 %
-20% 72 1585 -17%
-10% 81 1751 -8%
Bascline 90 1913 0%
10% 99 2073 8%
20 % 108 2231 17 %
30 % 117 2386 25%
11818 " - ) * &t +-
Va}r{iation on Infiltration Tota! E.nergy. Consurpption ConsE:::ltiE:el;?ill ding Percentage Difference
ate throu_gh Door Building with Vestibule without Vestibule Savings from
Openings [MMBtu] [MMBtu] Baseline
-20% 1,423 1,470 3.20% 0.73%
-10% 1,433 1,486 3.57% 0.36%
Baseline 1,443 1,502 3.93% Baseline
10% 1.453 1.518 4.28% 0.35%
20% 1,463 1,534 4.63% 0.70%

* * 1 0% ,—./1.-2



1# % O &

.22< % 8§+ S
T>% *L22<%$ )8
A
$+ + § A + ) 6
+ [N 6+
64 + + 6
+ B + [N +
¢ + + hS +
B + h$
+ + 9 +
) A
$ +
) + + ) k&
) +
AR +
6 A 6 +
AS 4 +
G G-:- 4 .;06< + .G. .G
>% ¥ 22<%
& + +
/-UF <-U 2-U /hh &
JOH* /5HF L5, /5;* /AGA

n2r # # # !
1/8 3/8
1/2 3/4
= —
11
mw # #
* * 1 0$

,-.11



.GH--
) )

&+ #

% Open

X
-

6 + 6 +
+ A $ 6 + -2 +
A $ /i<
+1
* + )
A
6 > 9
6 >)?
S + T > 7
T > 7
A
a | b : C d
>
Open time
1141'$
)
+ ) )6
/<A
"b o ~b -~ b . AK["b~b bA] >/<?
)
S) T
+ ) AS S ) + )
)
A
6 )
+ 6 A $
AP
9 + +
AP ) 8
) +
+ _A
0% - A1.-2



& + + )
) ) )
b S
) A+ )6
+ ) 4% + )9 *
/@A
Al A2 A3 Ad AL, A6 JAT
% Open
Open time >
1,18 |
1 #
$ 6 + 4 +
8 +
AS + /H
/K2* I
53 e62(157 3 #
) DN_A
l&’(
" —2
"+ ( *
- *
L 4
'&*(
- * e $ #
A - #
" s e N
e 7%, AR
) x +
156 - # # #1
¥ L | 03




. ¢
i ( -
i *®
-&*( ’
"i* * AS A . ® 3
¢ A
-&)( A - #
A -
B ’ ’ A- #
(g
w )-- * + (--
106 # #
8 +
b $
Y
1 )7 * 004-
! U
¢ Oiag e’
"/*
"/*
$ # O
$ # 1 "t/0
$ # "/*
1" § # "i+(
1" $ # "i+(
* 0SS - /-2




% 6 + 6 +
) ) 6 4 A
+
R -*<G + )6 S %
6 ) A
¥ 6
A
% 6 +
A 6 B 4
/h; ) + ) /M
A
+ 6 4
% 6)6 4 4%
6 + ) ) AS
.o ) 222+
AT + /h.-
/h.. A 4 B +
) Ik ) /IGA
"

-&+(
-&+

e

o $ #
o
- #
.&)( A - #
l&)
l&'(
'&.( (- L]
1 +6 - # # - H* !
1121 ( # # " 23+ 8!
% A
\é ut™ (pttew \ t ttuv 2+03
$ # \i ut™®  (ptteté  \ tttfi 2+43
1" $ # \" ut™  (ptteti  \ tttué 2+13




"1 (

i,
e o s 8
0( - #
) A- #
e
o o
1 1'e - # #

131 ( # # " 23+ 8
% | i

\z ut"® C(ptttu \tttuv 2,"3
$ \{ ut™® C(ptttti \tttf{ 2,)3
1" # \{ ut"® (pttttz \tttfu 2,*3
+ T
$1 8B /07;, 6 + + A 174
A
B + )
+ + )
+ o+ A

* 1 0% ,—/1.-2




16 + 6 6 +6

21 9 &l# I's 9 1 ! 9 2h#



6 *,--0?

A>

16

,—/1.-2

0%



$ 6 )
.2/- 2<- 4 $ 6 )
) + 6
4 -0 +
B> 6,
.2<. 4
9 4
+
¥ 2<,%;,6 2
+ +
>1 . % ,——0@ 6
+
,—=2
# %/ % &
4
+ +
9 4
+ )
6 > ,? +
A 4
+
A,
V4
¥ 2<,N
Y,
yeege
e
44" /
/0"
T /
Hwge /
"

0%



]
i | | /
I i i 4
] H »
1400 - I ....i_....___i.._.._.. - 9,!‘._.. -
I i i g
i ' ,f’ /:&’
1 1 H
1200 - } P Fp— .--;,:L.__.
-
CUTDOOR WIND & 7 //
— 2 WPH ¢ .l‘ ’/I
o lnnl:ll— “'—J‘L—-u-— ;?#,1' ot
i
8 i ;;.w:‘&?“
i - i T
Z Z 7 7 cz} BOOF— . J,-:‘E__ ————
N-NOZZLE 3 -
— AT SN 1 a5 ¥ E ! r'__d--;;‘—'
M [ ! — ]
" - H
Y7 destecw 5 sool— .
T T TRACER 0AS ,< ey 3 i = ___E‘—-—___
2ooW. INJECTION = | _,..——-—.__J_E_
R-RECIRCULATING |SYSTEM  —— \ [ —]
p "'* e RO == —
T ]
& ® $
! 200 g | —
MEASUREMENT PANEL L= i o
| v av o b ¢ | H
i ki ‘ ' i
o <-coouns g / | - .
UNIT 4]
1 q 0 1| & 3 4 5 & 7 ®© 8 10
CEILING HEIGHT SFT. REM
e Lz i 77
2|1| " 9 " " 1 9 " w w
) * 04&-!
* 1 0% ,=11.-2




# -% &
1 9 6
) I
6+ + 6 A
6+ )6 20- 4% ) +
+ A 9 +
; h$ 6 4
) A
21 - ); ¥ &+t -l
) k)
* 5
+ 5
9 9 6
$ 4 + )6 ) 4+ +
) + 9 ) AS C +
+ ) + B A + +
) A
+ + [N 9
+ ) )6 + hS
+ ) AA
218! < ; ); ¥ @+ -l
Calculated
Measured Equivalemt Adr
leakage area leakage
Door and L at 10 Pa at 75 Pa
position [LAs - Pa™] " (m”) (L./s)
Door 1, 15.7=17.7 0.72—-0.74 0.034—-0.038 I66.8—402.4
four wing
Door 1, two 20.6-27.9 0.71-0.77 0.049-0.059 568.3—-620.7
wing
Door 2, 8.0-12.6 0. 70-0.76 0.019—0.025 217.5—-256.4
four wing
Door 2, two 8.9-145.0 0.61-072 0.023-0.236 198.2—1984.1
wing
Door 3, 20.8—-53.6 0.68—-0.84 0.048-0.102 522.1-997.3
four wing
Door 3, two 21.1—-114.8 0.62-0.78 0.051-0.191 G609 4—1640.6
wing
Door 4, 19.8-20.9 0.65-0.67 0.037-0.038 348.6-350.6
four wing
Door 4. two 18.2—-19.2 0.65-0.67 0.034—-0.035 311.2-323.5
wing
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Climate Processor

°a

< Humidity, HUM2, [kg /kg]
< Wind speed, [m/s]

< Wind direction, [deg]

<+ Air Pressure, P2 [Pa]

<+ Outdoor Temperature, T2

3!

<+ Total Qutside Air Pressure
[Pa]
QO Wind Pressure Coefficients

+ # 9
=+ +
+ GA.A
RHO-Mois in PYSCRO
<+ Density Indoor air, RHO1
[kg/m?]
<+ Density Outdoor air, RHO2
[kg/m?]
Indoor
T TTTEs s s s s h
mi2 : : mi12 NMF-Zone
€ < Mass flow Indoor-Outdoor : A
: » m12, [kg/s] 1 % Indoor Temperature, T1[*C] | —
—>, % Mass flow Outdoor-indoor 1 == & Hymidity, HUM1, [kg /kg] _J
m21 » m21, [kg/s] : < Air Pressure, P1 [Pa]
1
1 O Discharge Coefficient, C. :
| I
1 I
e 1
FACE Control Schedule

Standard
Component

I--' Component involved in
| implementation.

< Outsignal
Q Schedule

% Variable

Q User defined parameter
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RHO-Mois in PYSCRO
«+ Density Indoor air, RHO1
[kg/m?]
«» Density Outdoor air, RHO2
[kg/m3]
Outdoor Indoor
TSt T T T T s T T 1
Climate Processor mi2 2! Air Handling Unit : m12 NMF-Zone
I
| o . | ¢
< Outdoor Temperature, T2 | Mass ﬂiw Sndoax-Cutdoor |
cl | . m12, [kg/s] 1 < Indoor Temperature, T1[°C] | —
< Humidity, HUM2, [kg/kg] 1 : < Humidity, HUM1, [kg/kg] —
- : 1 < Air Pressure, P1 [Pa
B Wind speed, [m/s] ——> | < Mass flow Outdoor-Indoor | =2 [Pa)
< Wind direction, [deg] | m21, ke /s] ' m21
< Air Pressure, P2 [Pa] mato o meniess !
|
I
1 I
b e ] 1
A
Femm o ; FTTTTTmomees ]
=) Flow control : | Usage Schedule 1
1 | : : I:I Standard
: < Out signal :— < Out signal | Component
1 AT | I 0 Schedule 1 == ) )
: Q performance curve : : : : ! ?n:rglpmnmom I:anEd K
1 ! 1
H : 1 LP_'—l_I_l> I < Variable
1 ahen | ! 1
:_ | : : Q User defined parameter
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Usm2) | AddAHU.. | [ & Remove |
Name Central air handling uni e | ESUPp i
g unit System type for CAV | for CAV t:rrpl:tal
eigl
IR CENTRAL-AHU Air Handling Unit VAV, temp+CO2 con . na na 26
32 Revolving Door Air Handling Unit CAV 0.235 0.235 1
311 8= / $ s
P ' ) + +
6 + A " +) )
cC 4 + + 6
+ N + -
$ 6 ) ) C
4 - + Gh;A
Revolvina Door
Delta T Flow Control d)
Feedvack
a) Lo : et o .
c) Final out signal g)
b) rou Usaae schedule ’—E |
§ e i
¥ AirSupoly B ‘bn
H dPmax=600.0 Pa
eta=06
“’
¥ AExhaust & |
N I)
dPmax=400.0 Pa
eta=06
3121 < 8= § us !
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Name [@ Ent_revolving28 ']E]
Monday-Friday Profile = ((0.0 0.06) (1.0 0.02) (2.0 0.0) (4.0 0.0) (5.0 0.01) (6.0 0.11) (7.0 0.34) (8.0 0.89)
T e e e i e A sy P s (o Ty e A s ey e s e
0.07 2 6 ° 12 15 12 21 24
Saturday Profile = ((0.0 0.03) (1.0 0.01) (2.0 0.0) (4.0 0.0) (5.0 0.01) (6.0 0.06) (7.0 0.17) (8.0 0.45)
{.0/00 AN Ian A AN 744 0 A ATN rANA A NAY AN N NS sasnn Ay sarnn NS Iacn
05
("] same as Mon-Fri %0 ‘/\__——N_
0 3 6 9 12 15 18 21 24
Sunday & holidays Profile = ((0.0 0.03) (1.0 0.01) (2.0 0.0) (4.0 0.0) (5.0 0.01) (6.0 0.06) (7.0 0.17) (8.0 0.45)
P PR e PP - PP PP P s
0.5
Same as Saturday o——m
0 3 6 9 12 15 18 21 24
[ OK ] [ Save as... ] [ Cancel ] [ Help ] [ Advanced... ]
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Data Diagram

Y-coordinate of linear segments

A
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0.8

0.7
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0.5+
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0.3

0.2 ] 1 ! | 1 1 ! | | | | | 1 !

1 1 1 1 1 1 1 1 1 |l 1 1 1 1 1
-70 -60 -50 -40 -30 -20-10 0 10 20 30 40 S0 60 70
X-coordinate of linear segments
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Object name EMETER_VENTIL

)6
A S + )
6 A +
) + +
>G-?
>G.?
4
)6
C ) b S 6
GA@A

Object type  EMETER

Calculates monthly power consumption and cost (in selected currency)

~ Inpit powers [W]

= INPOWER[1] <— 0.0 W
m INPOWER[2] <— MECH_SUP.QS[2]

Connect all

- Parameters

N_IN Number of input links
FIXED COST Fixed yearly cost
PRICE [1..4] Prices, per kwh; up to four different rates

- Interfaces
PRICENOLINK
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Energy for "Waiting hall"

kWh (sensible only)

B P "Walte | Window | Mech |[ mmfitra- o f Local | Local | o

Month Thermal Snd & Solar supply|| tion & =T :'e":" Lighting | heating | cooling

- air Openings pa units units
bridges
B OO | CO)| e e (OO | a3
1 -6950.0 -5623.0 | -51410.0 || -3682.0 -31.3 4954.0 | 2171.0 | 7285.0 | 68160.0 0.0 0.0
2 -5879.0 | -6402.0 | -41175.0 || -3055.0 ~19.4 4281.0 | 1961.0 | 6580.0 | 55998.0 0.0 0.0
3 -5062.0 | -7901.0 | -252¢89.0 || -2654.0 -19.0 4190.0 | 2171.0 | 72¢5.0 | 45214.0 0.0 0.0
4 -3421.0 | -8673.0 | -1951.0 || -1963.0 -20.6 3603.0 | 2101.0 | 7050.0 | 26892.0 | -0.4 0.0
S -2516.0 -9462.0 11215.0 || -1581.0 -18.5 3357.0 | 2171.0 | 7285.0 | 15505.0 | -137.1 0.0
6 -1245.0 -8930.0 | 23764.0 || -1005.0 -16.5 2919.0 | 2101.0 | 7050.0 4825.0 | -386.8 0.0
7 -415.0 -9556.0 | 32308.0 -592.4 -10.2 2862.0 | 2171.0 | 7285.0 552.4 -873.8 0.0
o -1165.0 | -8220.0 | 16765.0 || -742.6 -14.6 3290.0 | 2171.0 | 7285.0 | 23120 | -481.1 0.0
9 -2205.0 -7202.0 1306.0 -1053.0 -16.9 3696.0 | 2101.0 | 7050.0 | 12850.0 -59.3 0.0
10 -3652.0 -6840.0 | -18561.0 || -1662.0 -14.9 4458.0 | 2171.0 | 7285.0 | 29615.0 0.0 0.0
11 -4763.0 | -6231.0 | -33948.0 || -2184.0 -36.3 4716.0 | 2101.0 | 7050.0 | 48125.0 0.0 0.0
12 -7059.0 -7566.0 | -52887.0 )| -3615.0 -27.9 S5005.0 | 2171.0 | 7285.0 | 71499.0 0.0 0.0
Total | -44332.0 |-92606.0 |-139963.0f| -23789. -246.2 |47339.0|25562.0| 85775.0 |382147.4|-1938.5| 0.0
&”;t':‘% -8030.6 | -6352.8 | -67805.6 || -5091.7 -50.5 7161.1 | 2537.2 | 8513.9 | 89861.1 0.0 0.0
g‘gl":% -2650.0 |-250s2.¢| 1100167 | -2621.7 " -23.9 72139 | 40129 | 124604 | 20044 |-14714| o0
R::'n:f -33651.4 |-61200.4 |-191074.1 -16063.4' -171.8 |32864.0|19010.9| 63791.7 |289291.9| -467.1 0.0
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> RHO-Mois in PYSCRO
«» Density Indoor air, RHO1
[kg/m?]
«» Density Outdoor air, RHO2
[kg/m3]
Outside
ottt T s EEE s s 1
Climate Processor mi2 1 CELEAK :
|
| | & Outdoor Temperature. T2 € < Mass flow Indoor-Outdoor :
v eq) P d : X m12, [kg/s] 1
& Humidity, HUM2, (kg/kg] —>l < Mass flow Outdoor-indoor |
il I b ’ ,m21, [kg/s 1
—| < Wind speed, [m/s] m21 : tke/s] 1
—| < wind direction, [deg) 1 DELA [m2] !
|| < AirPressure, P2 [Pa] 1 O Flow exponent, n :
X I
Lemee o \-_E-_-_J
) FACE

[Pa]

< Total Outside Air Pressure

QO wind Pressure Coefficients
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Inside
m12 NMF-Zone
<—
< Indoor lemperature, 11[°C) |

_— o

< Humidity, HUM1, [kg/kg]
<+ Air Pressure, P1 [Pa]

Standard -
Component

[]

I ! Manipulated
1 component

<* Variable

Q User defined parameter
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