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ABSTRACT

Keyword: Exterior Wall Panel, Curtain Wall, Perimeter Fire Containment Joint,
Flame spread, Fire Safety, ASTM E2307 Fire Test Standard

Curtain walls are widely used in high rise building design. If the flame penetrates
the perimeter fire containment joint, it will lead to loss of human life and properties.
ASTM E2307-15b is a fire test method to test fire resistance of the perimeter fire
containment joint. According to ASTM E2307-15b fire test standard, there is the
design drawings for the full size equipment, and refer to NFPA 285 to adjust details of
equipment. The 2-story of the real size equipment, which the upper room is
observation room and the lower room is test room. There is the test frame of real size
equipment, can be used to install the calibration wall and test specimen.

In this rearch, we have conducted ASTM E2307-15b fire test. It was found that
the perimeter fire containment joint can not reach the one-hour fire resistance.
Compared with the ASTM E2307-15b test conducted last year, the positions of the
window burner and window opening were different. When we build the fire test
standard in Taiwan, these two test results should be refered to. In the future, we will
interact with other manufactures to plan ASTM E2307-15b fire test for further
researches.

In the fire resistance of exterior wall panel part, we have conducted the cone
calorimeter test of two specimens EPS and PU. The test results showed that only PU
can reach the fire resistance classificaiton 3. In the future we will interact with other

manufactures for further researches.
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& RFERLZ

& & % (Perimeter fire barrier / Perimeter joint systefm) s>t b 1k X 4514
EEFARE S RE ST P o dek i T EATE 2 Y o
FHAE BN NF IS LRI RUBE LT ERT R

Bl 3-0 X Xk B gL BpEs BF

(F# %k : Owens Corning, Steel Stud Perimeter Fire Containment

System -ASTM E2307, Technical Bulletin, 2016)

¥ Internatioal Firestop Council, Thermafiber In&, James Shiver[25-2F %
o - B EEREARARG 2 B A AR
1. £ #4i(Backer bark % Bl fate 7 ¢ AAE K R PF 0 R € 12 25-50%61
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a

Bl 3104 % a5 AcK R

(F# k& : Thermafiber, Inc., Perimeter Fire Containment in

Multi-Story Buildings, 2009)

2. @ * Fiw(Mineral wool)eare g @ #4  chad £ 42 & 3 %< 1100C - &_4p

3. Mgt R &2 T84 4g & (Mechanically attach) i® 5 & fF & cngh 4 9 & b
FRAET R E AT Aok R et Bl eans o 0 E A Rt i
BTN gHE A REAEFRAIIREE o T b B ¥ ZF N kAT
< B A ERe Fo P g g BT L g iR @A RE R

4. FEHe R AR HgfEe & (Compression fity %ﬁ;“f BRSFI IR R R B
W2 R RME D R B P PR IR 52 e he B 311

WA B AT (F)E g P i 0 e e AR R GURIGEV R R 2 - o
F 2 M

30



Vertical Fiber Horizontal Fiber

W 311 & 3 R N8R o

(34 %k : Thermafiber, Inc., Perimeter Fire Containment in

Multi-Story Buildings, 2009)

5. F Hiktpig ¢ chz i (Mullions) s R p ¢ chz i F ® % hiEd 0
660°C prye g fie it » T R P wEALRA SRS W R B @ALE LV GE
B R 3125 ER A2 KR -

6. FE'E % i(Smoke barrier system)} @ LV AT A 4 Gk E S A R S o
BARFZ- > TR TR hIERs EREL a2 o - HF A
SRR RS E FE K B R R G R - K OTH(B) A gl R

4o 3-13#77 o
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W 312 % %222 AFEG B
(International Firestop Council, Perimeter Curtain Wall Fire

Protection, 2004)

B 313 kFEL5IEE 45

(F# %k : James Shriver, Perimeter Fire Containment- The Basics,

2009)
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BN KA W% T D S RIS puE s E MR 5 EPS %
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B 3-26 EPS £ i85

(F# % & : Liang Zhou, Aiping Chen, Lei Gao, Zhifeng Pei,

Effectiveness of vertical barriers in preventing lateral flame spread

over_exposed EPS insulation wall., Fire Safety Journal, 91(2017),
155164.)
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vertical barrier

\ EPS panels f

B 327 % ¢ < EPS¢ i ‘Bis%

(F# % : Liang Zhou, Aiping Chen, Lei Gao, Zhifeng Pei,

Effectiveness of vertical barriers in preventing lateral flame spread

over_exposed EPS insulation wall.,, Fire Safety Journal, 91(2017),

155164)
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Fig.1 A measuring device for the spread of XPS vertical countercurrent fire
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(F# Xk : Miaomiao YU, Guo-ging ZHU, Qing-xuan Meng,

Experimetal Study and Analysis of XPS Vertical Countercurrent Fire

Spread., Procedia Engineering, 211(2018), 945-953.)
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(a) (b)

B 329XPS % d’i’,;:f%ﬁﬁ,%!m HriE % B

(F# k& - Weiguang An, Rongliang Pan, Qingxuan Meng a, Hongya

Zhu, Experimental study on downward flame spread characteristics

under_theinfluence of parallel curtain _wall., Applied Thermal

Engineering, 128 (2018), 29805
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(4 % ik : Weiguang An, Rongliang Pan, Qingxuan Meng a, Hongya

Zhu, Experimental study on downward flame spread characteristics

under_theinfluence of parallel curtain _wall., Applied Thermal

Engineering, 128 (2018), 29805
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(F# k% : Qing xuan Meng, Guo qing Zhu, Miao miao Yu, Zhen

huan Liang, Experimental study on upward flame spread

characteristics of external thermal insulation material under the

influence of porosity., Case Studies in Thermal Engineering, 12

(2018), 365373.)
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(F# %k : Qing xuan Meng, Guo qing Zhu, Miao miao Yu, Zhen

huan Liang, Experimental study on upward flame spread

characteristics of external thermal insulation material under the

influence of porosity., Case Studies in Thermal Engineering, 12

(2018), 365373.)
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Time Room Burner (m¥min) Window Burner (m2/min)
Interval ASTM Test 9 ASTM Test 9
(min) E2307-15b (0.7/0.6x) E2307-15b (0.3/0.2x)
0-5 1.08 0.76 0 0
5-10 1.08 0.76 0.25 0.08
10-15 1.22 0.85 0.34 0.07
15-20 1.30 0.91 0.45 0.07
20-25 1.30 0.91 0.54 0.08
25-30 1.42 0.99 0.62 0.09
30-35 1.42 0.85 0.62 0.09
35-40 1.42 0.78 0.62 0.09
40-45 1.42 0.99 0.62 0.09
45-50 1.42 0.99 0.62 0.09
50-55 1.42 0.99 0.62 0.09
55-60 1.42 0.99 0.62 0.09
60-65 1.42 0.99 0.62 0.09
65-70 1.42 0.99 0.62 0.09
70-75 1.42 0.99 0.62 0.09
75-80 1.42 0.99 0.62 0.09
80-85 1.42 0.99 0.62 0.09
85-87 1.42 11 0.62 0.09
87-end 1.42 1.2 0.62 0.09
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1. 48 A Carter Architectural Panels Inc[52]
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2. 318 B Polyguard Products, Inc.[53]
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3. %48 C Exterior Non-Load-Bearing MCM Wall Assembly[55]
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4. 3#%8 D Demilec (USA) LLC Heatlok Soy 200[55]
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6. #%8 F Henry® Blueskin® SA Air and Vapor barrier membrane, 1-1/2 in.
thick Roxul™ ComfortBatt® Insulation, Neolith cladding panels utilizing
Strongfix attachment system.[57]

Bl 5-165 M PR #Mede g ppe k4% hiEdhk -pok

R % =B o ~h3nfp gk foobine g op3Re g2 * 5/8in. 5 National Gypsum

Gold Bond® Fire-Shield® gypsum boarg ¥ ASTM C1396*.4 - ¢ * #6 x 1-1/4

in.ep| o EE G0E LR 55 T 20 ¥ BIR AR 8inL o 3R IE 12in. o0 SRR e AR

BET"Br 2+¥RESPLEIh T FHF B ot T3 @ % 2 HENT T

FoREHFT R RO T R FTER AR ARE T iR

i# * USG Sheetrock paper joint tape % ¥} & ¢ * Sheetrock Joint Compouri#l

“»
~L ©

ey b e it e 3 18ftE 6ingE 18GA e ¥ = 41> 11 7 SR
24in.F T 14ft.£ 6in. iF 18GA thégsrdn it - i@ * #6 X 1/2 ineh[f] sp 4Ek &}
Sio ¥ bR r 3 B 18ftE 6inF 18GAEHA4 T 2T T P AR =R - A&
= ## i@ * 4pcf e Johns Manville MinWool®F 4 1 L refg » £ B 7 8] 30
= B R 8in.o ¢hiF3E K @ * 1/2in.5 i1 Georgia-Pacific DensGlass® exterior gypsum
sheathing % & ASTM CLL774 » fvhfble 2 BB ¢h & g ¥ KT o™ 30§ 22
X ERPEIRY 16INEE 2w chfeid o @ % #6 X 1-1/4 in& orwp|w s 40 37 55 % R
P FE 8in. > 3R IR 12in. 0 SV o

Bk R~ o iR R endk i@ % Henry® Blueskin®925 BESg #17% » &% % B
kR 2o R E BAtasi o B4 E0 0 2 (8 % Henry®574 Blueskin® LVCE: ¥
FE b R b s % Henry® Blueskin® SAK T e 5 X 38 F ZERE
TR EAAE R EEE 2 2 F o0 R RN R € 12 2ineh
LEREW T AR 1 78iINE X 30 inF O < B g 18GA ke PuLif S

oo EEdEE 5 30in. B4 LA £ TR HEX 12 N EFaR S H 0 = vh ik
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EA 2 HE BT R REED VA RELF ]

BRI 2B APRESE L 2R 4 Ears 150§ # B 2 7 18GA
SRGEERA K RIF T e RIS o i #12 X 1K 2 & F 4Rk 4R 550 10inn
FFEEF € o ¢h¥RfE 4k 2 * 1-1/2 in. Roxul™ ComfortBatt® Insulation % % - “b 4§
b LG o 50 RAFIRAE Y 0 3ink 0 RINT I T IR EE H TR
GG BB EI LD S e FEAM T ELE G2 > #* 4in. X 4in
Henry® Blueskin® SA#-7 + H z & *tib % o » £ % AIE2A -

L EIERE P g v 4Rtlen® P H o hane A % % Strongfix
systemp# » & L % % 3-1/8 in. deep x 4-3/4 in. tall x 1-1/2 in. flange x 1/8 in. thitk
gE% > B BAREER Y 3B E T 1/AIN. X 2 ink i A FEAPRIRFIE ) ERE Y L
B NEF A 0 2Ris#- 2 in. deep x 3-1/8 in. wide x 5/64 ivz-E 45+
“TPAIRS A G BHL2 X 1-1/2 inch & FEARE B S BV BERE H L foa B
#12 x 1-1/2 inéh= & £ ﬁ?ﬁ'i)j:a LR AR E o AR AT H T o T kAR T 2
PR H R0 KT 2 e kR G - B 2-1/4 in. Fehe B 5/8 in. H X
5/8in. % thJA FT_its &F BT AEE T 484 h2 Bk Fhie 3 BH#12 x 3/4
in.eh & FE4PR IR S H L0 & T k% X Neolith Panels Neolith Panels; - &
feenB TR BAEFE R M RE A LG o B HE s TR
WS E R o h R T fod-B chf L Tmmo £ Bt F 2 B i)l

122 0 R TRl e ¥ 2 B v B 2 39-3/4in.~ 79-1/2 indr 119-1/4 inj ©
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¥
I=q
|

Horizontal section

1 Screw MTA 10x80 inox A2
2 Alluminum bracket BOx40x120x3
3 Vertical aluminum profile T 110x50x2
4 Screw DIN 7504~K 6.3x25 inox A 2
5 Fixing Profile
6 Horizontal eluminum profile
7 Insulation
8 Neolith
9 Moisture barrier Report #: G9194.01-121-24
10 m wollboord
11 Metol studs !{)Eﬁssek Date: 08/30/17
Verified by: ~
NEOLITH by The Size
P Cami Fonda, Supel B, C/ Daw bers 31
12450 Abromors, (Conteion) SPAN
T. 434673 426 064
Lol
mager:  Strongfix System Details 4" = 1'—0"
™me Horizontal section detoll Liwn

B 5-163%48 F X3 W(-)
(F & % & :© Intertek Test Report, Report Number:

G9194.01121-24-R0, 2017.)
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SR MR R S LR = A

OB LlA AR BE L AN R R R T f

o h3Re K % 2 * Georgia Pacific DensGlass® Sheathing 1% i@ * 4% £ 4%

SRR R REGT A R R A e b hge o & 5250 & 4R i A R e
# 51 t@mEesL
LT iR e K Ll =8 TS 2
o N Georgia Pacific .
FHA TYPE X™ % § 4% ) Eigao FAF £
DensGlass® Sheathing
Georgia-Pacific Mitsubishi Plastics
B TYPEX™Z § 4= | DensGlass Gypsum dbrdn T Alpolic/fr panels
Sheathing (gPF+£ 1)
Georgia-Pacific
#M C | TYPEX™Z §4 | DensGlass Gypsum 4 Erdn ¥ §FAE £
Sheathing
Georgia-Pacific
##D | TYPEX™Z §4 | DensGlass Gypsum 4 dm ¥
Sheathing
Georgia-Pacific
o N Alfrex ACM Panels
#ME | TYPEX™Z §4 | DensGlass Gypsum Gérdn ¥ .,,
_ (4747 £ )
Sheathing
National Gypsum ) -
Georgia-Pacific
) Gold Bond® .
FHF . . DensGlass Gypsum a7 4 Neolith Panels
Fire-Shield® )
Sheathing
gypsum board
(*7  11F)
3 52 BHE R BT
ok ik &
TYPE X™ 7% § 4 it 1 &
Georgia-Pacific DensGlass Gypsum Sheathing vk 1 B
Ei g vk 1 s
EPAE £ itk 2

Heat Released Test for Non-combustible
Material(ISO 5660-1) & Toxicity Gas Tesf
i BS476 Part 7 class BS476 Part 6 class Q

Mitsubishi Plastics Alpolic/fr panels

Alfrex ACM Panels GB 8624Class, B, S1, dO, tO

(#52% 8L7e)
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A F At = B A = s
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(d7= g HiF)

RETF L G s 8 9fE7 e EPSs XPS# PU 4 & » ig {+ CNS14705-1f]
48 RE%([58] ) MR ArE 54957 > EPSOK « EPS-12K- EPS-18K % %
% & 0 EPSGE i IR 2 ) 0 2 2 6 EPS % &3} 4o 144 PSIF i ie 3

FFL o 3 B3 FULAEPS PS4 1 LA - PULL PUAS 7 b Rt e
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8 PUGE )34 > ¢ PUSE PU4 4 dple » #MBZ RSB R F F > XPS:
BWHEARF G > 2 EPSHL R L A3 50 o

% 5-4 wfybid RSk A AR 2

* iy 5

gy
(cm) | (cm) | (cm) f
FiERFC FRG A H LA
EPS9K | 10 10 3 2 & Okgin?
#iE RF (RG]
EPS12K| 10 10 3 % & 12kg/n?
FERFC G (RGP LH)
EPS18K| 10 10 3 % & 18kg/n?
PS 10 | 10 5 || FEAE S ?jjl o R TN RN
A F
PU1 10 10 5 FoRrg S AR A

B hry 053134E;§7': P EF M4 e

PU2 10 | 10 5 B T & A~ BT

® R FORN e H
it & 4 <20.42kN
PU3 10 10 | 25 Fod 55 B 4254kPa
k8 0.26g/cn
#4 2 0.0301 W/mK

B R R IR 2
mf & 4 =20.42kN
PU4 10 10 3 Fud g &R 4254kPa
ok 8 0.26g/cm
H % 0.0301 W/mK

% AR F ¢ % (XPS)
% B 43kgm?®
FUR 5 B 1.8 kgffeng 1z ¢
Fi¥5s B 2kgffen? 1z
ok 0.07 g/t
#.1% ¥ % # 0.029Kcal/m. h.°C

XPS 10 10 5

';“\

(27 3 WiF)
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1395 CNS14705-L# 48 o SOKW/NP -k T fie % 4 Al £ 7 0 12 PR Ak He i) 2 7
HEBEFLRBER R TAcL 557 0 T8 R BATARTA R

F 55 CNS14705-¥r R &2 it R s dicte T

RS #e P (min)
it 1 s 20
itk 2 10
it 3 5

(FH Kk : CNS14705-12 A A4 2 EHA P F @2 -% 1INFl4
E#HRE o ¢ EARF RIFF(CNS))
REFRLI(BFETIEY -2 R

At 1Al g AR 2 8MI/M2 T 5 & g AR L 15MI/m 1T
T i CNS14705-3: A-2 +* 5 #7118 b %85 -0.4117 o

At 2 sk 3 EEE L 8MInt?
(1)~ #f2c % @ #4 10s12 + » A6 200KW/n -

RQap Y3227 7 2% 2S5z R

% 5-6 5 EPS- PSqr XPS:Eachidsh friz » & fB3 8 ¢ & (7 3= end 4 32
B 4 572 % 585 EPS PSr XPSer# @ ck e F#IF4 ¥ - B 5173
EPS18K 2 # 2 A% B AL » RS B 48 T4 ph > 7 UL R T EPSHEH B 4o4
i3 0 17 4ypF EPS:EAE51 015 ¢ e > 604/ EPSE M % End - MR
%4 % 4 & EPSOK « EPS12K 48 o

Bl 5-18% B] 5-23 5 EPS PS¢ XPS:itzew 15 B ¥ » hifshiBAT BT

LAEA S 0 R SRR R R R )R Dt B
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4 5-6 EPS: PSHr XPS wf %t 185 355 i 42

mi(sec) | Li(sec) | i wFE(Q) | H#FE(Q)
EPS9K-1 4 45 2.4 0.2
EPS9K-2 24 54 4.3 2.3
EPS9K-3 4 44 4.4 2.6
EPS12K-1 24 64 4.8 1.8
EPS12K-2 21 60 4.8 2.3
EPS12K-3 24 65 54 2.7
EPS18K-1 24 93 6.2 2.3
EPS18K-2 17 60 5.6 1.8
EPS18K-3 18 91 6.7 2.7
PS1 2 305 23.7 5.8
PS2 2 319 23.1 5.8
PS3 2 270 23.3 5.7
XPS-1 3 279 19.2 51
XPS-2 3 298 19.4 51
XPS-3 2 279 19.4 52

(2= g B i%)

4 5-7 EPS: PS4r XPS # 3 &

TR ARE | ARERT | bt B | b BARE

KW/m? (MJ) (KW/m? P

EPS9K-1 19.29 5.8 291.71 18
EPS9K-2 19.41 54 308.48 37
EPS9K-3 20.35 6.1 302.26 21
EPS12K-1 31.68 8.7 328.69 44
EPS12K-2 32.18 9.0 369.78 37
EPS12K-3 32.37 9.0 335.14 46
EPS18K-1 53.41 14.8 403.37 45
EPS18K-2 49.94 14.1 393.51 49
EPS18K-3 53.57 15.1 395.36 46
PS1 239.31 71.3 344.93 31
PS2 247.44 73.7 370.11 33
PS3 250.81 715 404.99 34
XPS-1 178.45 53.0 347.26 78
XPS-2 192.07 57.1 384.60 11
XPS-3 190.50 56.8 361.09 33

(#72% 8L1e)
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% 5-8EPS-PS{-XPSF R4 F

T RAF 4 F AR AF B FRApA S
(g/s) (g/s) P (s)
EPS9K-1 0.008 0.493 258
EPS9K-2 0.007 0.692 48
EPS9K-3 0.006 0.294 22
EPS12K-1 0.062 6.074 29
EPS12K-2 0.009 0.254 37
EPS12K-3 0.010 0.244 47
EPS18K-1 0.014 0.223 28
EPS18K-2 0.014 0.277 43
EPS18K-3 0.014 0.184 46
PS1 0.06 0.418 175
PS2 0.059 0.373 112
PS3 0.062 0.422 26
XPS-1 0.048 0.354 12
XPS-2 0.048 0.379 19
XPS-3 0.047 0.371 92

(3721 81F)
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" 21s 58s

60s

B 5-17 EPS 5 120

(+7 % 8L7%)

B 5-18 %+ 2. EPS

ai

(371 BiF)

152




$ TR bl A R

Bl 5-19EPS3#sis 2 EPS

(+7 % Hi¥)

W 5-20 s # 2 PS

(27 BiF)
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B 521 #&%&i2 EPS

(#55 H1F)

B 522 @k 2 XPS

(2= 3 8li%)
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W 523 @Sk 18 2. XPS

(7 1i¥)
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e it AB% o % - AR L ABF L 3 & EPSoh @k BArEfE i g » ¢
ER A2 B AT S AR AES S PSS XPS e Bk ¢ i
A2 S ENEFRET A EMTE o R M EPSHRERT €4 PS4 XPS
o Flpt TR A4 (B 5-25)h% i 1 EPSY £ &1t PSHe XPS { BiE I o
B 5-26 5% EPS: PSqr XPS eh-T sa# f 1% o d F A7 L 3ok ot ] 4
PS> XPS >EPS; b » EPSHT o 40 5% § 5% K (& ek e i 16 5 5 4r o )
527 T 24 Feohg k& Tof @i pin » ik B o PS>XPS >EPS-

B 5-28 5 EPS> PSHr XPS teidBkiB 2575 ch5| W S ph i o & % &g 7
PS{r XPS chil s £ £ % < » & EPS#7TF 3l PR ¢ 3 % PSHr
XPS» fe 8@ § €35 PSHe XPSe o ¢b » EPSOK &2 EPS18K %7 F # 5-pF
GRSk § 7 A R o inEE o EPSOK ¥ EPS-18K R H UL &5 AR 2
,]"_}_ °

d B 5-24% F] 5-28 EPSERE#% % % kot > % AR HEPS Bt
g S EpE TS U Rl 0 EPSH > B RS e R A F AR EPSOK

FhT o R L g 20 KW/ Bot g 4 g 4 300 kW/nf s Tiag R
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4 F % X5 0.007g/s EPS12K thT o4 % + 5 5 30 KW/N?» &+ #§8%
G+ %)% 330 kWP s T 474 &+ X 4 0.01g/s - EPS18K e 3% 8

F4 5 BOKWINP > o % #fEe s 2 9 5 400 KWinf > TISF BT L F 4 9 ;

'—1

0.014qg/s°
PSyr XPSERMEAK S % » d WM ER 2 504 > FTRRA > 2UEGPR
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=

L 0 PSTM T Ios g 4 9 % 230 KW/nf o B4 #2034 350 KWin?

I 400 KW/nRz ¥ » TF #4545+ X 5 0.06g/s XPS 34 T s §f 2

4% 190KW/N? > B+ @S 4 95 360 kWP > TR 4L F 4 9
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(#525 H1e)
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(27= 7% H(li%)
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B 5-34 §] 5-355 PUL:@ES% o (SR 5 > tueifis PULT B4 2 gt o
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# 5-9PU #Hi#5 iz

2L+ (sec) R i E(9) | FIRTE(9)
PU1-1 1 63 24.6 17.3
PU1-2 1 54 26.1 17.8
PU1-3 1 44 26.6 18.8
PU2-1 1 61 21.7 13.7
PU2-2 1 95 22.8 15.6
PU2-3 7 90 22.5 15.0
PU3-1 7 421 62.4 24.9
PU3-2 8 452 63.1 27.8
PU3-3 7 391 63.1 23.9
PU4-1 6 501 67.3 28.5
PU4-2 7 446 67.3 28.1
PU4-3 7 501 66.8 27.0

(2= g B i%)

% 5-10PU #FH# %

Tiog g | A RS | R AERF | A AERF
(kw/m?) (MJ) (kw/n?) P Y (sec)
PU1-1 11.10 13.3 83.25 10
PU1-2 18.41 15.9 84.65 11
PU1-3 12.43 14.9 78.63 9
PU2-1 10.98 13.2 93.86 11
PU2-2 8.52 10.2 92.63 11
PU2-3 9.06 10.9 92.67 12
PU3-1 245.87 101.8 360.46 120
PU3-2 227.44 101.0 363.25 52
PU3-3 266.15 102.2 378.13 111
PU4-1 245.01 121.3 392.71 106
PU4-2 279.51 122.7 380.89 32
PU4-3 250.74 123.9 375.85 37

(#72% 8L1e)
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ERFE 2 MERE R LRy VR RS

e

L

3 511PUFEIf4 &

TIF A F B FEFAF S o
(9/9 (9/9 ps [ (seq
PU1-1 0.006 0.14 10
PU1-2 0.007 0.344 15
PU1-3 0.007 0.104 413
PU2-1 0.007 0.107 450
PU2-2 0.006 0.137 700
PU2-3 0.006 0.131 4
PU3-1 0.101 0.496 123
PU3-2 0.095 0.538 108
PU3-3 0.109 0.436 77
PU4-1 0.091 0.499 186
PU4-2 0.102 0.525 69
PU4-3 0.09 0.455 40
(#F25 H1e)
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