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Sound Pressure Level
Type of Sound Reduction Nozzles Flow:Rate of (Frequency: up to 100kHz)
Nozzles %2
For Nitorgen gas Ceiling mounting type 90 m*’/min 97dB
suppression system | Side wall mounting type *1 90 m*/min 99dB
For Halon 1301 gas Ceiling mounting type bkg/sec 96dB
suppression system | Side wall mounting type %1 Tkglsec 98dB

*Remark 1 : The above indicated nozzles are typical ones, and oher nozzles having different flow
rates are also available.
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Sound preszure level was measured at these points
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(a) monopole

Fig. 3.1.1 Theoretical directivity patterns for far-field sound pressure levels.
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Hg. 3.1.2 Geometrical description of computational domain.

Table 3.1.1 Details of the description of the computational domain.

Description Abbreviation Value

The diameter of external outlet dy 1.3 4,
Length of computational domain L, 80 d,
Width of computational domain w, 60 d,
Height of computational domain H, 20 d,
Height of the fire-extinguishing nozzle h, 16 d,
Length of the fire—extinguishing nozzle L, 26.7 d,
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Table 3.1.2 Boundary conditions.

Description Value
Turbulence model Large eddy simulation
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Reference acoustic pressure [Pal 2 X 10°
Far-field density [kg/m®] 1.225
Far—field sound speed [m/s] 340
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Inlet temperature [K] 294
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(a) grid system of quarter computational domain (c) grid system of near the nozzle

Fig. 3.1.4 Grid systems applied in this study.
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(b) LES model
Fig. 3.1.7 Comparison of velocity distri

butions between RANS and LES model.
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Fig. 3.1.8 Comparison of pressure distributi

ons between RANS and LES model.
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Fig. 3.1.9 Comparison of temperature distrib

utions between RANS and LES model.
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Fig. 3.1.16 Concept of genetic algorithm.
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Fig. 3.2.1 Transmission loss produced by a side branch resonator.
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Table 3.2.1 Design specifications of extinguishing models.

Description Diameter ratio (4,/d,) Porosity [-]
Reference model 1
Case 1 1.3
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i |
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Fig. 3.2.5 The comparison of the velocity vector distributions with various cases.
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Fig. 3.2.10 The SPL value compared to the reference model.
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Table 3.2.2 Design specifications of extinguishing models.

Description Discharge hole diameter Orifice diameter
Reference model 7.5
Case 1 10
X

Case 2 5

(20mm)
Case 3 3

Case 4 3 14 mm
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)zt 1Im [dB] == A [bar]
Case 1-1 7185 130.2 13.34
Case 1-2 718 130.9 13.61
Case 1-3 718 130.6 13.42
Case 2 718, 2892 125.7 81.61
Case 3 5553 127.9 80.08
Case 4 5553, g9 126.2 81.66
Case 5 5 mm A4 131.9 73.09
Case 6 5 mm W&, A 127.9 77.43
Case 7 10 mm HZ, F+=A 128.5 47.63
Case 8 |10 mm W&, F=A, L3 123.7 82.11
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Table 3.2.5 Boundary conditions.
Description Value
Turbulence model Large eddy simulation

Acoustic model FW-H

Far-field density [kg/m3] 1.225

Far-field sound speed [m/s] 340

reference acoustic pressure [Pal 2 x 10-5

Frequency range [kHz] 0~16

Inlet pressure [MPal 5.95

Inlet temperature [K] 103.25

Figure 3.2.250< A4 2% AAAE =AALH, ARe|EE AP AAkol
o2 Eddy $=e] Wz} %7‘05191‘1}. ANPdAd of 614t AARAIR HAE o, Fig
3.2.2600 1 AIE =ASAT

{2) The grid system ofthe (b} The grid system (c) The detail grid
computational quarter domain. near the nozzle. Shside the ninesls:

Fig 3.2.25 Grid system in this study.

Eddy viscosity (Pass x 107%)

[ 2 3 £ $
Elements (% 10%)

Fig 3.2.26 The result of grid dependency test.



Pl p>

P9

P10

P11
p13 P12
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Exp.data — CFD data
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%100 (%) (3.2.D

Table 3.2.6 Comparisons results between the experiment and CFD.

N Type K Type K Type with baffle

CFD CFD CFD EXP.

Inlet pressure [Mpal 5.95 5.95 5.95 5.954
Inlet temperature [K] 294 294.0 294.0 291.667
OSPL [dB] 113.42 127.68 103.249 102.4

[note] A=z FA M AHd8e Feotstr] AT 2534 2de IAPsdnt. wELs 249 =49 3
G, Q. () A 2"E Aes =5 MY T AW =139 2o

o

FRMA w3 AFEE vlustg o, Table 3.2.690 7|E=H AT AT+ 4HS AFze
7% 5.954Mpa, FASN4 e 5.95Mpart AAEIe, L& 291.667K, 204.0KE ztzt
| A% @hloverall sound pressure leveD2 102.4dB, 103.249dB=
T 1%r o= FX A e HES AT
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Hw  o]E Table 3279 7|&3ddtt. 3PAE FAH AAE AFAER(design of
experiment, DOE)& AF&3te] =3} E€€o] Uik AABAE 9317 A3 Aoz W
o} o8 AFAAA= Rt o g Ay Holx 2y ulg B AAE 7] wEed 4
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Ao AgAIH S AL

Table 3.2.7 Design variables of the Ref. model.

Deggn Description Level 1 Level 2 Level 3
variables (ref.)

X_1 Upper nozzle diameter [mm] 22.5 25.0 27.5

X_2 Buffer layer diameter [mm] 15.3 17.0 18.7

X_3 Connecter diameter [mm] 21.6 24.0 26.4

X_4 Lower nozzle diameter [mm] 15.3 17.0 18.7

X_5 Absorbent diameter [mm] 60.3 67.0 73.7

X_6 Output diameter [mm] 4.05 4.50 4.95
A 2AFAYY F 3}l LHS(Latin Hypercube Sampling)S Alg-3te] XAAHE A8}

Al &
Atk ol A5 BEEES 712 AFY ARG FFA ST 5 UE S50l Yo
o, b 2 EAe gmeEel Adsloksts AAxwe] A5E nd APADYL WSS

Fig 3.2.28 Description of the design variables.
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Table 3.2.10 Comparisons results between the experiment and CFD.

Name Reference design Optimum design 1 Optimum design 2 Optimum design 3
X1 25 24.439 22.638 26.978
X2 17 18.207 18.17 18.685
X3 24 21.6 21.662 23.777
X4 17 16.071 16.689 15.858
X5 67 73.7 72.613 72.233
X6 4.5 4.6391 4.4744 4.4122




=29 e HAEA ML BT SFMAe] s N, Fig. 3.2.299) 1 A3}E =A8)
Atk 4 S whE FEeddge Al iR HA4AA < Optimum design 304 71
Z Aol dFHAeH, HF HZH AAHc=E A H AT

110
B REF. mOl

u 02 03

105

100 |
95 t
90 |
85
Pl P2 P

Fig 3.2.29 Description of the design variables.
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Table 3.2.11 Comparison of reference and optimum point.

Design variables Reference model Optimal design(O3) rate of change [%]
[mm] [mm]
X1 25 26.978 7.912
X2 17 18.685 9.912
X3 24 23.777 0.929
X4 17 15.858 6.718
X5 67 72.233 7.810
X6 4.5 4.4122 1.951
OSPL [dB] 103.249 97.549 5.521

ol & FHA A Y W BAE QoA 5A4T+=E AAH eddy viscosity @} vorticit
y7t AE 024 peak &5 dRASo] VMY AL RS e JoE A9d 5 glon,
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(a) Ref. model (b) Optimal design

Fig 3.2.30 Eddy viscosity distributions with vortex core.
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D A3}ekA - IG-100 B4 7] A
2) &slekA] A48~ : 87L, 1 Bottle
3) &azlofA THFF D FHUY : 25kg / 280 bar
H7&E7(HE FH) $=4E 0 90 bar

@ FILK Q15 A& 2

A

Table 3.2.13 FILK 1% A A=

25274 7](No.]) [dB]
A3 4 A& 2= 7](No.2)(0.2~2.0)kHz[dB]
LAFmax LZFmax
13t b= max. 100.8 max. 101.3 max. 95 (12.5 kHz)
22} A= max. 127.0 max. 131.5 max. 129 (8.0 kHz)
[note]

2 Z=2-7](No.l) : SLMEE(L9) AFg, CesvaAl, SC-160, Class 2, Max 137 dB(A)
2) 2S=47](No.2) : RTARE=(F3+<7) AFE, RionAl, NL-52, Class 2, Max 138 dB(A)
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MEE2 434 A 2 Ag4de o]
HEAH A E AFA 349 AL S0z ey o] LAY

- 1484 : 58m X 3.85m X 4.5m = 100.5m3
- 248 A 3.75m X 3.95m X 4.5m = 66.6m3
- 34¢24 : 1.85m X 3.95m X 4.5m = 32.9m3

L7114 - 51m X 2.55m X 2.0m
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. s 2R FH % AT A2y

1) e

A2 (Rack room, Z714, B, 228 7] iﬂygz)oﬂ A WA A BAYXE 23U H o
=2 XPE FAst] I AR At &3 HAE 27 EBe AR WAL EN 79
A7 giEHe A DD By ofyz} 7|EY LA 2Fo] HEFE o] 43 ofAE

WALgE o 24 WA 4= Q= 23 S| E =& 119+3k Fire extinguishing systemo]t}.

ZRE NAH] AlFAA I3 A HIE HAsE] 9 FHA) 0”4 7Nes N
st H4& Fi glor, olF fste sid FXtelA A A, e B X FH L s
o Ay A L Ao 9% 23 A3 E A fldte|th

) 20 U dAE A% 71A 3= fire scanner(8H4 30m, AAE 7] ALE &8 —
ZR =t P - = M | 1))

2) B718 Ao wet sF5AH o2 43} sl= variable fire suppression(A&4 AHAaS
A3t s 2 AlojrlE .

(2) 32 23 ARFH L AFad A=) Fe FAF EA - AR

(7h) 20/40A AFA ¥W44Z(2017)

R Fig. 3.4.2 40A ¥4% =9
Fig. 3.4.1 40A W%

AARY, e FHe weFoln roje drle FelE AFAHUG. F2 FAHAFEY
B2 SUS304= Alzks o W4 51 Aol 73 ofe] Qe Wk A& FAV 43
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3 1742

WA= H L -10C to +150°C(14°F to 302°F)

A3 x: +£2C(3.6°F) == AAAY +2%(+10~+100C@+10~+35amb)
AHE-L =M 9] DC48V(Input Range DC24~60V) / PoEA]|
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Fig. 3411 ©]&4 AXFP= Fig. 3.412 o] &4 AHZ FAHE

O Az
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Wzpal i A (23] A 225D
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3 “(76.2m/m)
2-1/2” (63.5m/m)
ZFg: 6kg/em(1550L/min)
© 10kg/cri(950L/min)
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Fig. 3.4.13 &z g= Fig. 3.4.14 &4 dXFPz =9

A water

Z i3 3000L/min
T+ 9: 120m
A% 2600rpm

D

[ [T
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[ 11

LS OO 0P 9.9.0.4 . 0.0.0.9.0.0.9.0.0.0.4
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() A A2 AF2sA 2R AY A

- %324 A=) 9 Heat Scanner(Camera)”} -4 ]@% A5tstA Zol =AE HAE
A (¥ 2EHT 100C ol A st AFS A TN = A DA JHeA-E

o2 wodh)
- U 49 FHEEE 0sec oW E dUS s AL AT
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%% 23 & oFx) WAL BFYBYe 25sec, ©] & EY A4S 10secE: WHEE
100% Az A & 25 HEER o] Y3t
2E A 100% &3 JAE ol olS.
- 2= 54 AEFEOV)

1.+ Fov (0|52 TE)
2. STAIORI(TIE, BIX)

3. sEyopyme, ax) (@)
4. MEYS(0/E,0K) ®
5. B2 A4 £(0]E, BiA)

6. EtAIE) M2 ( 0 , TE)

RS ZFA Ygs 2717} 22 3a
o oS a7w
LEPTON 80x60 & EHBA| A&t
aE gy D(EFEH2|)

D (=HAHa) m 05 1 2 3 4 5 6 7 10 15 20
HFOV (3 A|0}2h) m 0.44 088 177 265 353 442 53 618 883 1325 17.66
VFOV (5 Aok m | 033 0.66 132 199 2565 EE}] 397 464 662 994 13.25
154 IFOV (2ICh AlofZh) | mm | 55 11.0 221 331 442 552 66.2 773 1104 | 1656 | 2208
[RE IFOV (3x3 H4) mm | 17x17 | 33x33 | 66x66 | 99x99 |133x133|165x165|199x199 | 232x232 | 331x331 | 497x497 | 662x662

L ]
1
=3 2 258 uHel Fx 37
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(4) 571X (FILK)

b Az

- B WESANEA AFsSAARe DY At BAH FATSRAN AT
WYHE depgrieiet AFH o Al AT Fohe] Ay J1TE SAVE WAE )
A2 Qhuste] 2BepAE PASHE Alzdolth

(W} Test &=
- Gt dubg FESHA SR E ool AR FE O YA E S S}
=2E A 337 Ygo|ot

1

(t}) Test Y

- TestAlole WA BAZ B3 22 43 FAE AME3IA ¢l Laser lightS ©]-83+4
N8 A2 A= 3}

- 13(70cm x 70cm)e] ZA 3t o7 I}

- 43t 7 gidete] o]AA Y= 0m E ot

- Test 34 3}A(70cm x 70cm)S 0.2mEololA FHEE o] FA7IH F 432 A A F}
3 ESE ImEololA 22 WO Z F 43 AA.

- Laser light 7} ¥3}(70cm x 70cm)Aread] €% std 24, E3lA Bz o=z 3o}

(8h Test 23}
Laser light7} 83 =% wslg o] X383 F=x ZA7|AAN I AR T1A)
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Stea) n (¢;—e)(d;— d) (3.5.1)

St = Nola— a7 = Pt~ =L (35.2)
i=1 i=1
0 \2
n n (_Zci)
Sy = Dle=ef = Dl == (3.5.3)
i=1 i=1 n
n n (i% (zﬂ](w)
Slet) = E(C_E)(di —d) = Ecidi - % (3.5.4)

(th o5 A4 dolEe] f4% T4
bEe AAZRE BrE fAEe] NS Agse
AoEd S e F deA9l TAE AL Ao
B ATE 2 AAE datad] fARES HEAE A8 2
B gl FAEE YA DT

CR,= f](RCx ) (3.5.5)

i=1
R, = max(RBR), max( CBR)

AZIM cr,= A B ARIZINE F2d 3 Ao, ie AATY TR B FEeITh
"_

R RBRF cpRe AU UEhAR, Aus)w F20)83 700 FEUee) A3
grolth 1E3 & AAE AFARA WAl AN Y SR AFHE gol
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AR R FEANA @ gANEY A5 BAE FHSE RO BH7]9
AR FH L FRAT] ANGS o §IAOM, BF MM PA A FEARE
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*limit 70

1. 471 A7) HR 71F58(Ds)
2.9 A7) ¥R 7)1&3HDs)
3. AstEo ME A7) A7 YR 7]FFHdDs)
4. AstEo WE d A7 LR 7)E3HdDs)
5 471 A 71 A"l oK 7] E3HASD
6. € A7 A" o B 7]|FZHAs]D
7. WEEe mE AVIEATIY Al2E G B 7] EFHdAsD
8. Wigtgol WE d A7 A=H oK 7]FEZHdASD
9. AaA T
10. frARARED 7=
A7) 22Ls SEFAAB)=S - BE 71ZEZD | Snax-Smin
*A AL (A= - tnin) tmax—tmin
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0 2| 4 5 3 17] 3 4 3 5
2 02 04 @5 0.3 17| 03 0.4 03 05 0.7
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F) gHoE BABTH ofulA HolHE AR W PuY AL A} 2T golut
MES 23 MAE EAAT B PRI obd A9 go] ZEIWe FASAT

In [1]:
import scipy as sp
img_gray = sp.misc,face(gray=True)

img_gray.shape

(768, 10824)

In [2]:

import matplotlib.pylab as plt
import seaborn as sns

sns.heatmap(img_gray[:15, :15], annot=True, fmt="d", cmap=plt.cm.bone)
plt.axis("off")

plt.show()
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- RGB
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0), =24-2(0, 255, 0), A-2(0, 0, 255) °]t}.

A Holg 7t 2zt opd WEolrg ojnA] HolHe (KEzfds x 7t2gds) 3
Blo] 2a19 wjdE FA Xstn (ME2HAS x 72545 x AAE) Feje] 33 uf
d= AT AWA S5 A (channeDol gt F-Et.

g JdoA BEee RAFe zto] Ia 5L FE=Mo|m=E Bajde o] & AL

gl = Aok



In [3]:
from sklearn.datasets import load_sample_images
dataset = load_sample_images()

img_rgb = dataset.images[1]
img_rgb.shape

(427, 640, 3)

In [4]:
plt.figure(figsize=(18, 2))
plt.subplot(141)
plt.imshow(img_rgb[50:200, 58:200, :])
plt.axis("off")
plt.title("RGB O|O[X]")
plt.subplot(142)
plt.imshow(img_rgb[50:200, 50:200, @], cmap=plt.cm.bone)
plt.axis("off")
plt.title("R K<)
plt.subplot(143)
plt.imshow(img_rgb[50:200, 50:200, 1], cmap=plt.cm.bone)
plt.axis("off")
plt.title("G HE")
plt.subplot(144)
plt.imshow(img_rgb[50:200, 50:200, 2], cmap=plt.cm.bone)
plt.axis("off")
plt.title("8 g~

plt.show()

- HSV

HSV(Hue, Saturation, Value) A} F3to| A= Ao] thg A71A] groez FdHEG. A4
A# HeE 7HA3A S 3¢ 82 122 aixdls weo Ztxolth 0° ~360° <
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Ao 100%0] 2 74244 % 0%°lth. ofgl Z=&= A=7F 1009 wjeo] MFIHs AlZbsl ¢k Aol
=3
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In [B]:

# HE(Value)
HSV_s2@[:4, :5, 2]

array([[8. , 8. P , 8. , a. 1,
[e.elelelel, @.0lelelel, ©.eleleliel, @.elelelel, @.elelelel],
[@.82020202, ©.02020202, 0.020202021, ©.02020202, ©.02020202],
[0.03038303, 0.93030303, 0.03036303, 0.03030303, 0.03030303]])

In [9]:

plt.subplot(211)

plt.imshow(RGB_5188, origin="lower", extent=[@, 360, @, 1], aspect=88)
plt.xlabel(" 44 (Hue)")

plt.ylabel("HE(Value)")

plt.title( "M = (Saturation) 1e02 [{C]| MZTiv)

plt.grid(False)

plt.subplot(212)

plt.imshow(RGB_S20, origin="lower", extent=[@, 368, @, 1], aspect=88)
plt.xlabel(" 4%t (Hue)")

plt.ylabel("HE(Value)")

plt.title( "M = (Saturation) 20¥ {2| M7ty

plt.grid(False)

plt.tight_layout()
plt.show()
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I [57:
from matplotlib.colors impert hsv_to_rgb

V, H = np.mgrid[@:1:100j, ©:1:3687]
S = np.ones_like(V)

HSV_5160 = np.dstack((H, S * 1.8, V))
RGB_5180 = hsu_to_rgh(HSV_5160)
HSV_S28 = np.dstack((H, S * 8.2, V))
RGB_S20 = hsv_to_rgb(HSV_S28)

HSV_528.shape

(180, 36@, 3)

In [B]:

# 4 (Hue)
HSV_s2e[:4, :5, @]

array([[0. , ©.80278552, ©.8@557103, ©.08835655, 0.01114206],
[e. , ©.80278552, ©.88557103, ©.08835655, 0.91114206],
[a. , ©.88278552, ©.8@557183, ©.66835655, 6.01114205],
[6. , ©.90278552, ©.8@557193, 0.00835655, 0.01114206]]1)
In [7]:

# M= (saturation)
HSV_s2e[:4, 15, 1]

array([[©.2, 8.2, 8.2, 8.2, 8.2],
[0.2, 6.2, 8.2, 8.2, 8.2],
[0.2, 0.2, 8.2, 8.2, ©.2],
[0.2, 0.2, 8.2, 0.2, 8.2]])

D olujx] A7]E 8% & Z43}

2) A ageolaZFHZ A3k

3) olu|A] Zt HAo] PHS AL

4) Zt JA o]F L ATt HHFRY IH 1, ofyH 0 o2 gt

o|MAE ThE wol shelHel ofn A gholwel Pillows A&
AEG oA ofge] oA o]t}

ol



- 7Y AxE
import numpy as np
# o]n|x ©lo]E]E Average Hash® ®3}+3}7] ——- (%1
def average_hash(fname, size = 16):
img = Image.open(fname) # °©]v]=] dlo|H E7]---(3%2)
img = img.convert(L) # Z#|o]2=AYZ ME3t7] -— (%3)
img = img.resize((size, size), Image.ANTIALIAS) # ] Alo] 23}7] ——- (3%4)
pixel_data = img.getdataO # H4 wlo]g 7}H 7] --- (3%5)
pixels = np.array(pixel_data) # Numpy WlE=2 WH3s}7] ——- (3%6)
pixels = pixels.reshape((size, size)) # 22+ wWld=2 WHZS}7] —— OK7)
avg = pixels.mean() # B+ F3}7] -—- (3%8)
diff = 1 * (pixels > avg) # HFHth 39 1, Zod 002 W3slr] -— (%9
return diff
# o]zl HAE W& - (3%10)
def np2hash(ahash):
bhash = []
for nl in ahash.tolistO:
sl = [str(i) for i in nl]
s2 = ““join(sl)
1 =int(s2, 2) # o|+E A2 WSty
bhash.append(“%04x“ % 1)
return ““.join(bhash)
# Average Hash &g 3}7]
ahash = average_hash(’fire.jpg’)
print(ahash)
print(np2hash(ahash))
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WA Q) kel 28 Wiwe] A4HE W@ RS9 S7hdelE Table 36101 vk

Table 3.6.1 v {-<& F714o0]
15A 20A 25A 32A 40A 50A 65A 80A | 100A | 125A | 150A
é},joﬂ 0.120 | 0.160 | 0.210 | 0.290 | 0.340 | 0.400 | 0.500 | 0.590 | 0.777 | 0.950 | 1.140

o 1 0.240 | 0.320 | 0.410 | 0.580 | 0.680 | 0.790 | 0.990 | 1.170 | 1.540 | 1.900 | 2.270

Through | 390 | 0.430 | 0.550 | 0.770 | 0.910 | 1.060 | 1.320 | 1.560 | 2.050 | 2.530 | 3.020
Side T |0.970 | 1.290 | 1.630 | 2.310 | 2.710 | 3.160 | 3.960 | 4.690 | 6.140 | 7.600 | 9.060
SR 0.080 | 0.110 | 0.140 | 0.200 | 0.230 | 0.270 | 0.330 | 0.390 | 0.510 | 0.640 | 0.760

)
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Table 3.6.2 &7 IS AT HL A &

i Ato]= A4 AA F(Ib/sec)

15A 1.0
20A 2

25A 3.4
32A 5.8
40A 8.4
50A 13
65A 19.5
80A 33
100A 58

@) W o el Fa
4% e 24 A AREsle] BT AWEe W] As) ME o kAN ge 24
& spofor shEul 1 Fa4e obgeh 2t

K,

W/ V) + K, (3.6.6)

percent in piping =
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Constants to Determine
Percent of Agent in Piping
Storage (psig) Filling Density (Ib/ft®) K, K,
600 70 7180 46
600 60 7250 40
600 50 7320 34
600 40 7390 28
360 70 6730 52
360 60 6770 46
360 50 6810 40
360 40 6850 34
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Table H.1(e) Halon 1301 at 600 psig and 70 Ib/ft® ¥ and Z Factors

¥
psig z [ 1 2 3 4 5 6 7

400 0.006 200 194 97 0 0 0 0

390 0.028 1243 1149 1054 060 863 769 674 578
380 0.051 2176 2084 1991 1898 1806 1712 1612 1525
370 0.076 3086 2096 2006 2816 2725 2634 2543 2451
360 0.102 3974 3886 3798 3710 3622 3533 3444 3353
350 0.129 4838 4753 4667 4581 4495 4409 4323 4236
340 0.159 5678 5595 5512 5428 5345 5261 5177 5003
330 0.191 6402 6412 6331 6251 6169 6088 6007 5923
320 0.224 7281 7203 7125 7047 6968 6890 6811 731
310 0.260 8042 7967 7892 7816 7741 7665 7588 512
300 0.208 8776 8704 8631 8559 8486 8413 8330 8265
290 0.339 0482 0412 0343 9273 9203 9132 9062 8991
280 0382 10138 10092 10025 9958 9891 9823 9756 9683
270 0420 10805 10741 10678 10614 10530 10485 10420 10353
260 0478 11421 11361 11300 11239 11178 11117 11055 10993
250 0.531 12007 11950 11892 11834 11776 11718 11659  1160C
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