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Table 2

Ranges of the indoor air temperature (EN 16798-1 [17]1

Quality of the thermal environment (T)

Buildings with mechanical cooling

Buildings without mechanical cooling

Heating season’ Non-heating” (cooling) season Heating season’ Non-heating®# {+cooling season)
Green Z+x1°C 245+ 1°C 22 +1=C upper limit 0,336, .+ 188+ 2 °C
lower limit .33 + 18.8 - 3 °C
Yellow 22 %32 245+ 157°C 12429 upper limit 0.336,, + 188+ 3 °C
loweer limit 0,338y, + 188 -4 °C
Orange 22 +3C 245+ 25 2223 upper limit 0.336, ., + 188+ 49
lower limit 0L33&,, + 188 - 5°C
Red If other quality levels cannot be achieved If other quality levels cannot be achieved

O = {1-0) [Eegq + oA Beda
where:

o @zl

@, =ocutdoor running mean temperature for that day (°C}

4.1 = daily mean cutdoor air temperature for the previous day.

o = constant between 0 and 1 {recommended value is 0.8

4. = daily mean outdoor air temperarure for the i-th previous day.
Alterpatively, using the following approximate formula (when records of daily running mean cutdoor temperature are not available: Qm =(Qug.¢ + 0.8 Q2 + 06 Qg 5+ 05

Qaa+04 Qg s #03 Qg +

[T YR

#1—3

0.2Quy.5) [ 3.8

Assuming clo = 1.0, office work and RH = 500,
Assuming clo = 0.5, office work, and RH = 50%
Summer and shoulder seasons; G, is the running mean outdoor temperature that can be calculated as foll ows:

Daily mean outdoor air temperature for the previous day obtained from measurements or from the nearest meteorological station.

I (BAZERE) ORUE

Table 4
Ranges of the indoor air quality indicators,
Quality of indoor air quality Green Yellow Orange Red
(1
Carbon dioxide =550 ppm <800 ppm <1350 ppm If other quality levels
{concentration above cannot be achieved
outdoors )=

Ventilation rate™’

Relative humidity offices®*
hotel rooms™ "
Visible mold™’

Benzene’

Formaldehyde”

Particles PM.
{gravimetric)’

Particles PM, - {optical)’

Radon’

>{10L/sfp + 2.0
L/s{m*floor)
=30%=50%=
30% and <50%
No visible
mould

<2 pgim’

<30 Uﬂlm : |

<10 pg/m?

<10 pgjm’
<100 Bg/m’

>{7 lysip + 1.4 Ljs/m*floor }and <{10L/
s/p + 2.0 Lis/m“floar)
>25%<60%=25% and <60%

Minor moisture damage, minor areas
with visible mould (<400 cm?)

=2 pg{m*

=30 pg/m*

=10 pg/m?

=10 ygfm’
=100 Bg/m’

{4 Ljs/p+0.8LIs/m floor)and <(7 Ljs/p+ 141}
s/m’floor)
=20%<T0%>20% and <60%

Damaged interior structural component, larger
areas with visible mould (<2500 cm®)

no criteria

no criteria

no criteria

no criteria
no criteria

If other quality levels
cannot be achieved

If other quality levels
cannot be achieved
Large areas with visible
mould (>2500 cm?®}
=5 ugim?

=100 pg/m”

=25 pg/m?

225 pgim?
=300 Bg/m’

1 Qutdoor €0, should be measured or assumed using hitps: [/ www.co? earth/; indoor C0; according to EN 16798-1 [17],
# To be classified in each quality level, the measurements shall not exceed the range defined by the indicated quality level and the lower guality level for more than 5% of
the time, and the range defined by the next lowest quality level for more than 1% of the time,
* For non-low polluting buildings according to EN 16798-1 [17], because no information on pollution load: the measured ventilation rates {average values of the two
measurements ) shall be compared with the nominal ventilation rate for that area according to design.
4 The levels match EN 16798-1 in terms of the humidification requirements [17 |
* The higher levels selectad to avoid house dust mite infestation (survival and reproduction),
% According to the Nordic classification system and Level{s); observations in the instrumented rooms should be supplemented by observations in locations where the risk of
mould is likely {e.g.. those identified by using simulations of surface relative humidity ).
7 The permissible levels that cannot be exceeded: benzene (45 ]; [12]). formaldehyde [29 ] [45]) and PMas [47].
8 Two-month average value measured in winter [45:11])
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Table 3
Ranges of the sound pressure level.
GQuality of the Offices’ Haotel rooms'
Acoustic
environment (A)
Small office Landscape office
Green =30 dB(A) <35 dB{A) =25 dBA)
Yellow <35 dB(A) <40 dB(A) <30 dB(A)
Orange <40 dB(A} <45 dBA) <35 dB(A]
Red If other quality If other guality If other guality
levels cannot be  levels cannot be  levels cannot be
achieved achieved achieved

' According to EN16798-1 [17]; in a small office, ie. individual office, the
nominal cocupation density is 0.1 persen per m* floor, and in the landscape office, it
is 0,07 person per m Aoor,

#1—-5 L OtE) Ok

Table 5
Ranges of the visual environmental indicators,
Quality of the Offices Hotel rooms
| i nsLes
environment
{L)
Daylight % of the time with % of the time
factor’ measured illuminance with measured
between 300 and 500  iHuminance
Lu” =100 L
Green >5.0% =00% and <100k 0%
Yel low >3 3% =400 and <60% > to < 50%
Orange =2 0% =100 and <40% >50f% to <90%
Red If other If other quality levels [f other quality
quality levels  cannot be achieved levels canniot be
cannot be achieved
achieved

' The lowest daylight factor to reach respectively =730 Lux, =500 L, =300 Lux
and =100 Lux: the davlight factor values are taken according to Standard EN 17037

[18] for Brussels,

* Following the reguirements of the HQE green building certification scheme

[23],

* Following the reguirements of CASBEE [3]: CASBEE requirement is only for the
illuminance level and not for the frequency of cccurrence.

EN-16798-1

[ESN
environmental input parameters for design and assessment of energy performance of buildings
addressing indoor air quality, thermal environment, lighting and acoustics. Module M1-6: &4
DT )L —MERE— ) OHR - BNZERE., BUREE, BB JOEEICHLT 28 OkEtEs &
VXX —VERBFHI DO 72 D DENEREEAT) /N T A —H —F T 2—/L M1-6) &\ 5 BINES (EU)
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WNICBIT B8k TdH 5, EN &L European Standards & & FEEN 5,

IREN, EANZERE, BRI, HRED 4 SOMMIEE Z2# U =NREE (IEQ) DA akh4a
UTOXTIToTCND, ZORATHMEORERIX, 4 SDOFHMEEB OH LR EIND VAT A
Lo TND,

IEQ O &7

Zka*Ok

n

Interim rating =

where k is the number of quality levels; R is the rank for the
specific quality level k (R = 1 for green level, R = 2 for yellow
level, R = 3 for orange level, and R = 4 for red level); O is the
number of observations (measurements) for the specific
quality level k; n is the total number of observations
(measurements) where the quality of the parameter was
determined. Office #1 Office #2 Office #3
Green: 1~1.4

i B
Yellow: 1.5~2.4

Ora nge: 2.5~3.4 Office #4 Office #5 Office #6

Red: 3.5~4
- EEa

TAIL A% —ATlE, fHMli7' 7 a2 LBMER SN TN D, 12 OFHEEE D 2 5, BYEEIZONT
Ty alb—yay, BEDORAERRIZOWTUIEMFIC L 5 BB CIHIA G S b, ftho
10 HEIZHOWTIHIE TRl S v 5, HIEITEM OEN & BN O CEME I L5,

PR H ORIEIL, FEOBEBNEERET 572012, FUEHORCH (FIEEToHIVULF UXRE) O
BIERTRICE M S D, £i2, FHIOBENEHET 72010, BEHY (&8) Lozl E8) o
7 DR CTHEMT D ONFAAR T, 1 SOFHTHREDZRV, Y & COFMRITSHE L
LN TR, 7 RCORIER, ZHOHRITT RO AE LT WVWHBRK TCOAE/mII D, Bl
TOWET, BEWEEFEEY IHEH L O DRFMmHEICER SN D,

ARAF— AT, BECHKT 2= RNF—WEONREHEZHIET HT-DICHW LN DT, &
ERTTIET R X — B DO $5> H BN EHE S 4, BEHOWERITLE% 3 MALLEELS &b 14ELL
WIZEH DIERH 21T T2 RICEB S NS ZEREE LN E SN TWVD, 2 7rmte A% X 1 —
117,
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Preparation phase

Meeting with the building manager, collection of
documents to prepare the monitoring or the modelling,
pre-visit on site

\J

<HfF 7 = — X >
EYEFAEIC L DS,
HATRA R L,

B oD

Day 1 of the measurements

Installation of the monitoring devices and samplers in the
different rooms, spot measurements of the ventilation rates at
the air inlets and of illuminance, visual inspection

<HEL1IHH>

BIRICE=F ) o JHERE LY
VT —mptE, AR E IR
FED AR MHIE, BRREIZ,

>
r A ;
<ME 8 HH>
Collection of Dyamﬁﬂmﬁwﬁmﬁmﬂwﬂh [y ORI,
ollection of passive samplers, collection of the 5 filters, - .
collection of the monitoring devices for noise, relative humidity PMzs £ 4 /v 5 — DAL,
if applicable and CO2, repetition of spot measurements of the EXE FASHILEE . R biesE (a]
ventilation rates at the air inlets and of illuminance e . RN
RECHIIL) oF=xY 7%k
\ J

@

B[R, HERE & R D 2
RNy ME 2 A1 H,

Day 30 of measurements
Callection of temperature measurements (and RH
measurements if measured alongside temperature)

@

Day 60 of measurements

Collection of the monitoring devices for radon. The radon
measurements shall be carried out in the heating season
(winter); if the installation of the samplers cannot be done
during one of the visits, postal shipment should be planned.
Locations will be decided during the preparation phase and a
map will be joined to the postal shipment,

\ J

<JE 30 HAE>
IREEER R (PR & [RIRE
WZHIE LTI HTE ©)
DIENY

<JHE 60 HH>
T RyOF=H Y o 7EEDME]
I,

1 —1 TAIL O L-L i iid 2 720 D5 FHBE H OFHE 7 = & 2

FREMIZBNTIE, SFHEEE 20 < OO CEMS 2 LENH D05, HETORAT, RS

RPBMERZRLTND EEZBND Z L0, BRI L O HIR 7210 2 5 8 L CTHET OB RE
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BTV TIIEEDIEREREOK 10% &5, BYOF A XIZiGH U THRIK 2 DO &8R0T 5 23,
Dip &b 7T =T 1R L FHlEE ROER M LT OIIZ ST R %< LD,

HROPRT, BE) D 1m ML EBENLTZ 5T, RO 0.8~1m O&E S, T—7 0  HLE-1E Xy
RYA BT —T N0 b TR I S s, IBEORIE T, 0.6m D@ SN O@ S &5 %
HNTWD, BEOHIEMEL, WK NCEF B o< 28 CRiET 5,
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Sesana MM, et al. (2021) ALDREN: A Methodological Framework to Support Decision-Making
and Investments in Deep Energy Renovation of Non-Residential Buildings 11:3. @

Wargocki P, et al. (2021) TAIL, a new scheme for rating indoor environmental quality in offices

and hotels undergoing deep energy renovation (EU ALDREN project). Energy & Buildings
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2. TAIL A% — 2% AAROFEEFRAREFICEA L7=BEOA 2 & BE O

#1— 612 TAIL A% — 2 0OFMKEE EHE 7 1 b 2kt L CARZESECIE6E L7-1IEHE B &
HEFEEE LD, £2, £1 — TITKHZEHEOFMICMHEH L2EE Mgz R+, £1—
SITITAHNTIIT D AMFEHEORET — &% O TAIL AF— L TOFERER. 1 — 9ICITEHICE
\F B ARFGEEEORIE T — & O TAIL A F%— A TOHRE R 2R,
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#1—6 TAIL A¥—20OHIET v k2L OEEE & AFFRBEOREE B & HIERERER
IR BEZOraL ARV A E RS BIE SR
1);RE | ISO 7730 £ 1SO 7726, f&E: 05 CLI L, BIEMMR | HALEEY TR-76Ui THA-3001(H—=
DHEREE 1~10 7. BENDOEREEREFICEEERTS | X2 FE: £05C) Lk 32—\
MREFYDOSKREBBIFANSEE. BIEHF 1A, FH] 10min., 528 1min.
BIELM 1A A,
2)ZE | ENISO 10052 & EN ISO 16032, ¥/ : =1 dB(A) LI | RION NL-42, NL-52: it &% EEBS
LRIV | £ @ TOVARTLNIBRHRT/A\YITSHUR (BEE &, JIS C1509-1 V35X 2, A 4%tE 25
D)/ ARXDFEL. BEFAOTKE ERATETIE 1 | ~138dB, YT Y BIKRE 48kHz,
~10 DD BIERIE, BEENEFEETS4IT4ATIE, | BEFYA/0O/R> UC-59, RELA
HHEEMPICAESNLZBTELARILD 5 /8—E2434 | JL-27dB+2dBRERELN)LEL+
IWEFERG N—t 2L EBEENNVELRED | 0.35dB@-10-50°C@1kHz,
RBLANIERE) BEELVNVEWA T ATIEFEY | BERELANILELE0.14dB LUKN
BELANI, (23°C50%@1kHz)
SRERA4—/N)L 1min.
BELANIL(BEERY 5/ —E%
1ILIE),
|R | MRS EEDOHIEYTE, thOFFHEEE DRIE | RERIETRERK.
E1% DPHEEHLY(1 BHE.SHBR)D 2 HAIET S, B
RBE[DEY T, A RIFBAZE (infiltration rate) (2D
WTCLAIERRETIHMEORIOLHERODKTE
BIET S,
4) "B | AUTAVBIE, FEE: £500pm. BIEHIREIEAT4R | BAEEY TR-76Ui (NDIR AR =+
fbixZ% TITARENSEERET, /hTILTIXES: 7 BB, | 50ppm, Senseair £t K-30: ==30ppm), &
=E BIERMREE 1~10 2. A7 RERTILOBEATESN | BRAIERA22—/\)L 10min @i 1>
TOBRIEEHLE, A2—/\)L 1min.
BREAMNSEEREFTDT—2%1R
5)7R)L | ISO 16000-4:2011, A 74 ATIZAEBAMNLEERE | N/A
LT7IT | TOARTILTIEES 7 BREO/ YO TRIE, KHEE
EFEE | 810 2 BRIEEZHE, FHREEZIVXUVICER,
6)\> | ISO 16017-2:2003, A7 7+ A TIZAEAMNCEERAE | N/A
YTURE | T.RTITIEER 7 RO/ YO TRIE, BNE
EDREEZHETINRFYVOARTHEEDERRD
DT—R%EHEATIRE, ZEALZEHD 2 BIDAIEEHE
BOEHREESUXUTICER,
7)PM,s | CEN- EN 12341:2014, ESBIEF=[EHFENDUF | Kanomax /IS—TA VIV hI 53—
R —Tll, A 74 ATIZAEEM>EEBHFE T, "TI/LT | MODEL 3889

(&t 7 B, BOVREDREZHES HHRFY
DARRHREDEERRDOT 4R, ZHE
EHD 2 BOAEEHE, FHREEZSOXUTIMHE
o

HFETO TAIL EEA TV O
REH,
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8)TK> | ISO 11665-8:2013, /XTI, ZFEDHD 248 | N/A

RE FAIE, /S TREETE 1 BED 2 HFRICRE.

Ex | AUTAUBIE., FEE: 5% BIERME:  BELR— | BALELY TR-76Ui THA-3001(& %

B BETE 1 7B ENLUNTEA T4 RATA~E. KT | FERIERK HFE: £5%RH)EEHEA 42
JLUCESE 7 BE. AIERER 1~10 2, BoVRIEZH —/\)L E87 10min., 5288 1min.
BIHNRFYDKRRBERDT—2ZEEMATIEE, BIERAE 1A A CREERE—H#ER)

10)hE | BREWICELD, REDOHEMTEEIZ&SHZaL—3 | not visible

DHELE | VERAVWTHEDURINEFEET HBHRERIEICESH

Kix %

11)BE | KEAMEICHBINDI LS, KM 085 m TAIHE | Sekonic ARZFAA—4— C-700
AR TLELZEERBR) EZNLTCRAZIOREL | AEEKHSENELL-OFFERE
Bod A (E + EF + FREFERBEGEA + E | 1,
F + FR)IZEEBIEIZ5 METTRRYNAIE, Eft
BIEHF AR EE GRIERME 1~10 7). BEX3 LY
R BNNDBEDRTEEHE,

12) Rt | EN17037 R UV ISO 15469 #R4&D TYPE 1 /=L TYPE | BNEBEDBIERERTAEEHSE

x 16, BN DBELAILLER, KEMNS 085 m DE | NELS-OFHEREE.
SOTVIRIZHBISNTKEEEE, BAREZHTE
FTHBOOERDYIaL—ay—ILEFERTEHEE,

#1—7 ARHZEHEOFHMICAEH L2 E & Rl AL YE

FHETEE | ZEHRE | B | Bl ik
MR | e R | BE R | RE )
£t/ EN C 22+1 | 22+2 22+3 FERELSS | BB 5 OR bk 462
(A F#fE) | 16798-1 b 0)
C 245+1 | 245+1.5 | 24.5+2.5 | LIS | FEREG E)

(i 0 )

HHE L | EN dBA) | 30LLF | 35LLF |40 LAF | AERELMSL | NBIEEA T 4 R

Jb (53— | 16798-1 (0.1 A/m2)

XA dBA) | 35 LLF |40 LA |45 LLF | AERibSS | T KRS —T

JUAH) +7 4 2% (0.07
AN/m2)

“ bk | EN ppm | 550 LL | 800 LAF | 1350 LT | =G4t

RIRE 16798-1 T

FH R | EN % 30~50 | 25~60 20~170 SERIYUIN

(7 7ME) | 167981

AR B 2RO A 1~14 |15~24 |25~34 |35~4
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#F1—8 AWFEIHEORIET —% O TAIL A F— A TORMRE R (4H)

2 |[TAIL FHMmEE B BIEH - 2023%F2A8
) RS 24hF19 R 9-12F1y |KFREE 13-17¥19
1D BIERR |FHE R BIERER |FHE R BIERER RS
w [TCR#) |ER(BFHERH [C 22.5 1 23.9 3 24.2 2
B AEZEE) [BEG%), )& |dB(A) 45.1 45.1 44.6
S [(EnZs [CmirzeE  |ppem 596 AGE o 667 2
=y EIHEE(AFE)  [RH% 40 1 405 1 38.6 1
BATME [FHEEESEOFIIE 2.0 2.5 2.3
w [TCR#) |ER(BFHERH |C 23.4 3 25.6 2 25.7 2
B anEEE) [EEGR), 8 |dB(A) 44.2 45.2 45.2
?;5 (ERNZSR | ZBRIRFRE ppm 599 2 724 2 753 2
=y HIHEE(AFY)  [RH% 15.4 14.7 15.8
BATME [FHEEE£EOFIIE 33 3.0 3.0
S |TCR#Y |ER(BFHERH [C 21.4 1 23.2 3 23.1 3
B [a@Emz) [BEGwW A RE [dBM) 39.1 3 w1 37 3
S (ERES | “BbRREE ppm 707 2 787 2 807 3
=) MEIEE(BFY)  [RH% 26.8 2 25.1 2 25.3 2
BATME [FHEEESEOFIIE 2.0 2.8
®|TCR#Y) |ER(BFHERH |C 22 1 23.4 3 23.8
& hEmm [BEGw1mE  |[BA| 469 47 46.8
S |(ERZER |“BbikREE ppm 707 787 807
) BEE(AFYS) |RH% 26.8 25.1 25.3
BESHE  |FHMIEE A0 FigE
% TRz [=R(ATHERES [C
& h@Emm) [EEGR 1R [dB(K)
8 (ERZES | “B{LRFEE ppm
=) BEE(AFYS) |RH% 26.8 2 25.1 2 25.3
BATHE [FHEEE2EoFIE 2.5 2.5 3.3
® [TCR#) |ER(BFHERH [C 19.2 3 20.9 3 22.9 1
W [aEmR) [EEGW R [dBM) 47
S (ERZER | =Btk REE ppm 500 1 580 2 558 2
#) BEE(AFYS) |RH% 30.5 1 30.5 1 28.5 2
RATHE [FHEEE2EoFIIE 2.3 2.5 2.3
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F1—9 AWFEIEORET —% O TAIL 2 F— A TORMEE (FH)

2 |[TAIL BEiE= BAr [BIEAR : 2023FE88
) R 24h3F 15 Rl 9-12F%15 (KRS 13-17F15
D BERER | FHfSR BERR |FHME= RHERBR |FHER
w [TCRF) |EER(BFH)EES |C 25.9 2 25.3 1 25.6 2
B aEmE) [ZEEGY),EE  |dBA) 43.8 44.7 435
g (ERZR [ZBERFEE  [ppm 551 622 644
< |®) MHRE(B )  [RH% 58.3 58.7 57.7
BATME |FHMIEB & 0FHE 2.5 2.3 2.5
m |TCRE)  |=R(AFH)SES |°C 26.8 3 26.4 3 26.5 3
B aEmE) [ZEEGY),/EE  |dBA) 44.6 45.6 43.7
S [@EhzR [CmerzeE  |pem 582 695 743
< &) MHRE(BTH)  [RHY% 57.5 53.1 51.7
BATME |FHMEEB & 0FHE 2.8 2.8 2.8
S (TCRFY |ER(BFH)AES |C 28.3 26.9 3 21.3
B aEms) [SEGwW @ [dBM) 437 44.1 463
S (ERES |[ZRLRERE ppm 774 2 764 2 954 3
) MIBE(AFS)  [RH% 48.7 1 49.9 1 48.4 1
BATME |FHMEEB & 0FHE 2.8 2.5 3.0
® |TCR#Y) |ER(BFH)AES |C 26.6 26.1 3 26.2 3
gﬁﬁ AEEIE) |SEG%), R |dB(A) 473 47.2 472
8 (ERZER |[ZBLRFRE ppm 705 817 823
#) HIBE(AF)  [RH% 59.2 60 60
RATHME |FHMIEB & 0FHE 2.8 3.0 3.0
¥ [TCR®y |=R(BFH)AEH |°C 27.3 26.4 3 26.3 3
ié AEEIE) [EEG%), ) 8E  [dB(A) 45.8 45.8 45.8
8 (ERESR |[ZBLRFRE ppm 519 1 567 2 606 2
#) HIBE(AF)  [RH% 54.7 2 49.8 1 49.4 1
wATHE |FHM@EE S 0FHE 2.8 2.5 2.5
® |TCR#) |ER(BFH)AEH |C 27.6 26.9 3 27.6
& aEmmp) [BEGwW v [dBM) 50.1 498 51
S (ERESR |[ZBLRFRE ppm 492 1 557 556
) HIBE(AF)  [RH% 68.9 3 68 64.4
wAHE |FHMEEEESAHOFHE 3.0 3.0 3.3

N
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