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1  Abstract of building project

Brief Description

The function of the building is a disabled rehabilitation center. The building has a
construction space of 2519 square meters with 3 stories above the ground and 1
story underground.The U-value of exterior is 0.14 by using 300 mm thick rock wool.
Building type

health care buildings

LocationCN - 10002 Beijing (Beijing)

Number of appartments / units :1

Treated Floor Area according to PHPP1730 m2

Construction typemasonry construction

Year of construction2015

As the first passive house building in Beijing, Cuicheng D 23# is of great significance.
We can learn from less experience, so before the start of the project, our team
conducted detailed research and argumentationthe, and

We take full communication with German passive house experts.

Because the experience can be used for reference is less, the construction
technology is different from the ordinary building, the project team must pay
attention to the design and construction quality of each detail node at any time, the
construction of rock wool insulation, the installation of passive room windows, the
drilling of ground source heat pump under the building, etc., each link needs our

team to rely on its own professional accomplishment, and continue to push forward

in groping.



Elevation view of the building (photo)
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3  Exemplary photo from the inside of the building
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Sectional view of the building
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Floor plans
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Basement floor plan
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Second floor plan
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Third floor plan
Construction of floor slab / basement ceiling
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Ausrichtung des Bauteils

Angrenzend an

‘Warmeiibergangsw iderstand [m*KAA]

inmenRai  0.17

aukenRes:  0.00

1.740

0.032 250

0.930 20
Summe

Flachenanteil Teiflache 1
100%

W Wert-Zuschiag;

57.0 |em
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Design of external insulation joint of Foundation (with window well)
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Design of external insulation joint of Foundation (no window well)

7 Construction of he exterior walls
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Ausrichtung des Bauteils 1013

Angrenzend an: 0.04

‘Wirmedibergangsw iderstand [m*KAN]

innen Ry 013
aulenRes;  0.04

B IWimig)]., A Ilmia]..,
Mineralwolle
Porenbeton 0.160 Beton 1.740 ;Beton 1.740

Beton 1.740 Beton 1.740

Beton 1.740
Putz 0.930
Flachenanteil Teifliche 1 Flsichenantell Teiflache 2 Fisichenantel Teiflache 3 Summe
T1% 14.0% : 94.0 |cm
L-Wert-Zuschiag:

U-Wert: Wf{rn‘K]
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8  Construction roof / ceiling of the top floor

Fluz A#e% 60mm

KPS fERAR J00mm

Beton #HEEL 150mm
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Bauteil r,

: EInnenclﬁmrnung:
03ud :Dach : :
Wirmelbergangsw iderstand [m2K]
Ausrichtung des Bauteilsi 0,1 o innen Ry 0.10
Angrenzend an; 0.04 aukenRsai  0.04
Jeiflache 1 LIwme)..... Telflache 2 (optional) EIWmi).. AW mig]
Beton 1.740
XPS 0.032
Putz 0.930
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51.0 |em
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U-Wert-Zuschlag:

Design of parapet joint
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9

Windows and installation of the window
Window < 0.8 W/m2K Window profile Certified by PHI
framesUf
Glazing Ug < 0.6 W/m2K 3-layer hollow insulating glass with argon gas
6Low-E + 12Ar + 5white glazing + 12Ar + 6Low-E |
with warm edge
Glazing > 045 6Low-E + 12Ar + 5white glazing + 12Ar + 6Low-E
SHGC
Uw < 0.8 W/m2K Window Certified by PHI
i 300 [ 200 |
n 1
005 28 T2 0BESRER
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Category: Window Frame
Manufacturer: Hebei Orient Sundar Window Co.,
Ltd.,

Gaobeidian City, Hebei Province,
People’s Republic of China

Product name: 130C

This certificate was awarded based on the following
criteria for the cool, temperate climate zone

Comfort Uy =079 < 0.80W/(m?K)
Uwinstaies < 0.85 W/(m?K)
with Uy = 0.70W/(m2K)
Hygiene fgsioas > 0.70
Bauteilaufbauten (U-Werte) Wirmebriicken (¥-Werte)
Startwert fir die Optimierung: U-Werte fir Winde und Dicher | 0,13 WImK) | 0,38 Wiim*K)
1 1
D Bausystem Bauteil Gesamt- | Uwert | | d3 g 5 i i wWert | f, Wert
dicke
Zusammenstellung der im Blant "U-Wene' berechneten Aufbauten m Wi{mH) - wim) | (R.=0.23)

lotud AW Luft AN Luft 0840 ;0441 [
lozud JiN Erde A Erde 0570 ;0422 []
lozua Dach Dach U540 ¢ 0403 [
lodud Keller Fullboden Keller Fullboden 1350 1 0443 [
lo5ud Kellerdecke Kelierdecke UE57 ;0416 []
logud
lo7ud
logud 1
losud
10ud




Fensterrahmen Fensterrahmen|
u Wert Rahmenbreite Glasrand Warmebricke. Einbau Wirmebrieke e
o Bezsichnung tinks | reohts | unten | oben | ks [ reents | umen | omen | Temms | Tomms | Towms | Fower | W oo || e || || i
links | reehts | unten | oben | finke | rechts | unten | oben Glastrager
Wi | Wi [ wim | wimeg | om m m m Wi | Wik | wims | wm | wimio | wimio | wimig | wimig WK
{Frofine GrbH - KOMMERLING £6p) SWISSPACERV ) ) T oo oo oo oo o 3 3 oo
RAICO - FRANETS - with Swisspacer apening ¥ 121 12t LTI Y B W) o 00 0 oga 000

Verglasungen Verglasungen
Als Startkomponente fiir die Optimierung empfohlene Verglasung:
3-fach Warmeschutzglas (Bitte Behaglichkeitskriterium beachten!)
1D Bezeichnung g-Wert Ug-Wert
Wim?K)
O1ud Hebei Orient Sundar Window Co., Ltd. 0.52 0.66
02ud 0.00 0.00
03ud 0.00 0.00
04ud 0.00 0.00
05ud 0.00 0.00
0Gud 0.00 0.00
07ud 0.00 0.00
0&ud 0.00 0.00
09ud 0.00 0.00
10ud 0.00 0.00
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opening
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10 Airtight building envelope

Cuicheng D 23# 2016 4= 11 7 16 H, HEZES T He = RO
(National Center of quality supervision and testing for building energy

conservation)

R 5% SR TIE R 55D

LI PN 25 = S SR L 477 45 ) AU Ik E A

ATEM E3)E, o 1)E, EHWEE 12m, SR 2519m2, EHN G

AR 2127.53m2, {§#ARH 7312m3.

I A B

WHEZERET QETD ERAXBLZ R E .

Cuicheng D 23#

Test time: November 16, 2016:

Testing unit: National Center of quality supervision and testing for building
energy conservation

Detection method: blower door test method (fan booster method)

Test content: test of overall air tightness of building envelope



The project has 3 floors above ground and 1 floor underground. The building

height is 12m, the total building area is 2519m2, the net area inside the

building is 2217.53m2, and the net volume is 7312m3.

Measuring point layout:

Choose the southeast door (front door) on the first floor as the fan installation

location.
1
7 L L %/,‘// M 2 7
7 . 5 i 7 7
7 / L 7, % 5 /// 7 //% s / ///[,/ // 0
D @ ® ® @ @ ®)
310
3300 4010 7900 7900 3900 3400
300 Jop 960 , 1500 ,840| 1160 , 1500 , 1350 5531 1500 T 2100, 1000, 900 , 1000 ,750 | 950 "L 2400 2200 imm)‘i 1350 | 1150 , 1800, 950 | 1150 , 1500 750 0 300
SHpER [ iy e |
il | ATTOT—GYIOTE oE00NEEE | N g3snmeek  olS0AEEE
| | BY1503 prisis ) | ovsts | CI0B ci0ig Ry 55 U000 [ Eaka2600 | HRERDO00 pisgs | | 8
T 7 : it LN = cisis i
7 i 3 102
v A | 9 | =
e - i = B iz
! :
7 o @ | BE 158em"
51 | 80020 2
o 1 =
//// ‘ 14.15m? %1% '3-5‘;’,’;‘521 58{4};]—‘ ) S 4m v@
7 11021 Gt -m FoM1321
g ]
0 * FOREL
0,30 2 AL T .
P =
S 8 #,leg NS Fui524z. g
— A = T
z
= =020 T
= .
& = =
& = 2
) Ilﬁu S F UU 7 17.40m g
L IS e = 5 T4 .
P2 2 [l |2 2 | 469m 1% =
5 5 | ire 0 e i
L] = BEARREAHE ) B
— I’ N K
3 06m 23.26m 4 B3 24.79m' 4386t = o
i i ™
— — 208 - 7
418 2418 c2418. 2418 couts g
- Vi - . 7 i 5
L kil
1 J E 11
T4
\ Il T

First floor plan

Measuring point layout




Air tightness practices

The junction of different materials: airtight tape

Wall: indoor plaster

Floor: Concrete

Window: paste the waterproof vapor barrier on the inside, and paste the
waterproof and breathable layer on the outside

Roof: concrete, waterproof vapor barrier



Mk 25 B Test Results
(1) 4 JEMR Negative pressure test

#2 ERSEAR-NE
FHMEEEE (Pa) | ERSTHEE(Pa) | WYE (0'/h)
-60 -58.9 1533.9
-55 -56.4 14812
-50 -50.5 1387.2
45 44.7 1287.1
-40 -40.0 1192.4
35 -35.1 11037
30 -30.9 1022.9

-25 -25.6 916.6

10“0""“'3"“"""“""ﬁ“""'”'"'“"%"“""': ..... o vy
900+ -- - Parerearasensanes R EEPRETIPTEREE e Coihenanan i
Buu. ...... E .................. R : ........ Sesessafaaeas

5004+ ................. .................. .......... ....... .....

Building Leakage (m3/hr)

fos e = iy ———— - ——

o i s — o

Envelope Pressure (Pa)

EH3 EE-Reaidhsd
R R SR i 28 7T LA B-50Pa TR~ EH 1368n’ /h, #WMSHECH0.19h".



(2) IEEMHR Positive pressure test

#3 EEHRER—HE
WASMREEE (Pa) | WASHTHEE (Pa) | WSE ('/h)
60 60.1 1512.5
55 55.5 1449.8
50 50.1 1370.6
45 452 1274.0
40 412 1222.0

a5 36.2 1101.1

30 302 990.4

25 24.5 B64.T

mun ..... ..... E .....

8001 - ,ﬁ ...... ......
7004 -+ o B e e e ........... -..
] R .................. .............. .......... ....... .....

GO0t .............. . , .......... ....... Beees |I1

Building Leakage (m3/hi)

|
11| B : : . i .
" 3 10 20 ™ 40 50 60
Envelope Pressure (Pa)

B4 EF-RNRiheg
HRE s SR AU R i 20T LI/ B 50Pa TSR 1353 /hy HRA0CE09 0. 1907,

PHPP values
Air tightnessnso = 0.2/h
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Air tight tape
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11 Layout of the ventilation system ducting

Standard for fresh air volume of pipe through external wall joint: 30m3 / (H - person)

According to the horizontal partition, each floor is an independent fresh air system.
Each floor is equipped with a fresh air machine room, four fresh air units, which take
air from each floor and exhaust air from each floor. The high-efficiency fresh air
treatment unit with heat recovery is adopted, and plate heat exchanger is set inside.
The temperature exchange efficiency shall not be less than 75%; the enthalpy
exchange efficiency of the whole heat recovery device shall not be less than 70%; the
power consumption of the fan per unit air volume of the heat recovery device shall
be less than 0.45w / (m3 / h)

The fresh air unit is equipped with primary effect filter and medium effect filter, and



the PM2.5 filtering efficiency is more than 90%.
Toilet: no exhaust shaft, heat exchange with fresh air, uniform discharge.

Kitchen: set up independent fume exhaust and air supplement system, set up fume
exhaust shaft and air supplement fan, without heat recovery.




12  Ventilation unit / central ventilation unit
Mechanical systems

Ventilation Zehnder

Heat recovery efficiency is 75%

The electrical efficiency is 0.45 w / (m3/ h)

Category: Heat recovery unit

Manufacturer: Zehnder Group Nederland B.V.
8028 PM Zwolle, NETHERLANDS

Product name: ComfoAir XL1500

This certificate was awarded based on the following
criteria:

Thermal comfort Osupply air =2 16.5 °C

at Boutdoorair = =10 °C
Effective heat recovery rate | nHref =2 75%
Electric power consumption | Pe = 0.45 Wh/im?
Performance number =10

Airtightness Interior and exterior air leakage rates
less than 3% of nominal air flow rate

Balancing and adjustability = Air flow balancing possible: yes
Automated air flow balancing:  yes

Sound insulation It is assumed that large ventilation
units are installed in a separate
building services room.

Sound levels documented in the
appendix of this certificate

Indoor air quality Outdoor air filter F7
Extract air filter G4

Frostprotection Frost protection required
Different strategies mentioned in the
appendix of this certificate






Liiftungsgeréte mit Warmeriickgewinnung

Liiftungs

zusitzliche Gerati
Empfohlene Startbedingungen fur die Optimierung: Frostschutz Ja; Feuchteriickgewinnung- Ja 75 % 0.45
- Warmebereit- | Ruckfeucht | Eiektro- . - Xt | Einbauten |Frostschutz
= ERzaicHALNY stellungsgrad | e-zahlnege | effizienz Einsatzbereich f‘ressung Dp.iern erforderlich
Je Strang
Nutzerdefinierter Bereich % % Whim* mé/h mé/h Pa Pa
01ud Vent-B1 5% 035 0.23 1500 1500 100
02ud Vent-F1 75% 0.3 0.31 1000 1000 100
03ud Vent-F2 75% 03 0.31 1000 1000 100
04ud Vent-F3 75% 0.3 0.33 800 800 100
05ud
06ud HRV UG T5% 035 023 500 500 100
07ud
08ud
0%ud
10ud

13

Heat Supply




The cold and heat sources of the project are ground source heat pump, heating and

cooling end: the end of the project is high-efficiency fresh air unit with heat recovery

and fan coil.



14.Available Research Material / Publications

(HaifengGuo2019) The running, debugging and data analysis of HVAC in Cui cheng

D23 Passive house in the coldest winter.

Published in  {Building Thermal Ventilation and Air Conditioning ) ,2019

15.Short Documentation of PHPP-Results (verification sheet)
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