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Knowledge of clean agent extinguisher system design has been applied using HFC-227 eca
to control a fire accident in inventory room of the shopping mall. This room is very important and has
a high risk. In case of fire accident, it would damage by fire accident both direct and indirect impact on

interruption for example, account, financial, warehouse, and logistic, marketing including the data of

safety and engineering.

This thesis applied the risk transfer concept to minimize the expense of the organization. The
design of fire suppression system certified by authorized bodies; NFPA 2001 (National Fire Protection
Association), and using equipment or devices qualified by UL 2166 (Underwriter Laboratories) are
needed. The above design and using qualified equipment will reduce annual fire insurance premium

according to the conditions of department of insurance, ministry of commerce.

This study covered the application of HFC-227 ea fire suppression system in 5 different size
of the shopping mall, break even point between the cost of fire insurance premium and the cost of fire
protection system investment. The size of the shopping mall were under 8,000 to over 20,000 m’ and
the break even point were 3.70, 5.49, 5.33, 6.61 and 7.54 years respectively. According to business
administration criteria, these break even point have a possibility to invert. The results showed that the
company could save 5,256,200 Baht, if the fire protection system was installed owing to the
calculation. In addition, if the inventory room is suitable designed and its size is smaller, the break

cven point will reduce in the range of 1.70 to 4.93 years. This study illustrates the application of safcty

engineering to the business management.
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2.7.6 HINATISAUINAS (Discharge Nozzle)
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2.7.7 YANIUANIZVUAVINGY (Actuating Controls)

HNOTES:
1. TYPICAL CONTROLS FOR AUTOMATIC ACTUATION OF SYSTEM.
2. TYPICAL CONTROLS FOR MANUAL ACTUATION OF SYSTEM,

EzowE FROUEE] Y 4 siinse
S0 —C—E—— O ACTS

SYSTEM CONTROL PANEL
SUPERVISORY CIRCUIT,
STANDEY BATTERIES

AND CHARGER UNIT  fa——] E

SMOKE DETECTOR
THERMAL DETECTOR
MANUAL RELEASE
ABORT SWITCH

MAIN/RESERVE SWITCH
TYPICAL DIAGRAM FOR
BELL [ALAR
" SINGLE AREA, - = 1
HORM (PRE-DISCHARGE) FIRE SUPRESSION SYSTEM RESERVE AGENT SUPPLY

STROBE-HORN (DISCHARGE)
OR STROBE

AGENT CONTAINER
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2.7.8 1H3AIUAN (Control Panel)

< o 3| { [ [
usanruguazAsaiiuluamdesimuaves NFPA nioiugan lasumssuses

o
A A o

4 o J ' [ a 3 v
e ldnunanlasemsaumaniug lugaunsnruguazdslindsnuuuamesiiodiso

b2

wasnuedtos hidini 24 2 Tus nagdesansonrugumsdassaisaumas lanalu

52100 Tulia tazszuunl4ie (Manual)

BKIDDE. e IT

MW 12 UAAIUANIZVUAINAS

~ Aa o f @ A A o w
N VIHN Llllﬁl,‘ﬂﬂ”lw3 DUIUYITI 1NA (2548)

2.7.9 3395MURNM3 a8 5AUNAY (Releasing Circuit)
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* Fixed temperature Thermal

* Rate of rise thermal

* Rate compensated thermal

* Jonization type smoke detector

* Photo-electric type smoke detector

*

Ultraviolet type detector

*

Infrared type detectors

2.7.10 yARIUANINOIAN (Optional Controls)
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gilnssiaeae luiisuiludesdin1d uamind MRz ldssuunugwiinuld

1 = dq' dgl Q' a 9 1
DYNUTUITIDUSAIIVU “Ig'ﬂﬂ’JiJﬂﬂJLWﬂJl@]iJhlﬂuﬂ
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{ a 7 o o .
AN 16 AIATTEIUNTRINU (Abort Switch)
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2.7.14 @IABANNAUM (Low Pressure Switch)
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HFC-227ea PIPELINE CONDITIONS 70LB/CU FT CYLINDER FILL DENSITY
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HFC-227ea CYLINDER PRESSURE RECESSION 70 LB/CU FT FILL DENSITY
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Velocity Head (psi) = 3.63Q2/ yo, D' 4)
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icrosoft Excel - Estimate Cost HFC 227ea & Insurance
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1

3183 swazidanginsel NI IMABHUE  5IA1TIN
(id28) (VM) VM)
1 Cylinder and Value 1 30,000 30,000
2 FM-200 Agents(Ibs) 45 1,200 54,000
3 Electric Control Head 1 18,000 18,000
4 Manual Operated Control Head 1 4,500 4,500
5 Discharge Nozzle 1 3,500 3,500
6 Photoelectric Smoke Detector 2 3,200 6,400
7 Alarm Bell 1 1,400 1,400
8 Abort Station 1 3,800 3,800
9 Manual Release Station 1 2,800 2,800
10 Multi- tone Signal with Strobe Light 1 3,200 3,200
11 Cylinder Strap 1 1,700 1,700
12 Gas Released Pressure Switch 1 5,000 5,000
13 Cylinder Supervisory Pressure Switch 1 4,200 4,200
14 Control Panel and Countdown System 1 65,000 65,000
15 Sign Plate 2 250 500
16 Installation 1 30,000 30,000

Design and Management
Piping Works (Schedule 40)
Painting and Tools

Wiring

Labor for Installation

Total 234,000

A a o Jd aa A o o
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2
3183 swaydungilnsal NN 3 IMARHUIY 313N
(Hive) 1N) 1N)
1 Cylinder and Value 1 55,000 55,000
2 FM-200 Agents(lbs) 150 1,200 180,000
3 Electric Control Head 1 18,000 18,000
4 Manual Operated Control Head 1 4,500 4,500
5 Discharge Nozzle 1 3,500 3,500
6 Photoelectric Smoke Detector 2 3,200 6,400
7 Alarm Bell 1 1,400 1,400
8 Abort Station 1 3,800 3,800
9 Manual Release Station 1 2,800 2,800
10 Multi- tone Signal with Strobe Light 1 3,200 3,200
11 Cylinder Strap 1 1,700 1,700
12 Gas Released Pressure Switch 1 5,000 5,000
13 Cylinder Supervisory Pressure Switch 1 4,200 4,200
14 Control Panel and Countdown System 1 65,000 65,000
15 Sign Plate 2 250 500
16 Installation 1 45,000 45,000
Design and Management
Piping Works (Schedule 40)
Painting and Tools
Wiring
Labor for Installation
Total 400,000

~ A v S @ A A o w
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v 9
A5 199 10 fﬂﬁ‘1J'§$L‘JJuﬂﬂﬁls)'}fﬂ1Elnlufﬂi@ﬂﬁﬁi%ﬂﬂﬁﬂlWﬁ\iﬁﬁﬁ%@Wﬂ HFC-227ea 6lJ’ii]\1“13i}’f?l\1!7!,‘]J‘]J

i3
3183 swayduagilnsal NI IMARHUIY 313N
(Hive) VM) W)
1 Cylinder and Value 1 70,000 70,000
2 FM-200 Agents(lbs) 200 1,200 240,000
3 Electric Control Head 1 18,000 18,000
4 Manual Operated Control Head 1 4,500 4,500
5 Discharge Nozzle 1 3,500 3,500
6 Photoelectric Smoke Detector 2 3,200 6,400
7 Alarm Bell 1 1,400 1,400
8 Abort Station 1 3,800 3,800
9 Manual Release Station 1 2,800 2,800
10 Multi- tone Signal with Strobe Light 1 3,200 3,200
11 Cylinder Strap 1 1,700 1,700
12 Gas Released Pressure Switch 1 5,000 5,000
13 Cylinder Supervisory Pressure Switch 1 4,200 4,200
14 Control Panel and Countdown 1 65,000 65,000
15 Sign Plate 2 250 500
16 Installation 1 45,000 45,000
Design and Management
Piping Works (Schedule 40)
Painting and Tools
Wiring
Labor for Installation
Total 475,000
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v 9
A5 199 11 fﬂﬁ‘1J'§$L‘JJuﬂﬂﬁls)'}fﬂ1Elnlufﬂi@ﬂﬁﬁi%ﬂﬂﬁﬂlWﬁ\iﬁﬁﬁ%@Wﬂ HFC-227ea 6lJ’ii]\1“13i}’f?l\1!,!,‘]J‘]J

fia
3183 swayduagilnsal NI IMARHUIY 313N
(Hive) VM) W)
1 Cylinder and Value 1 110,000 110,000
2 FM-200 Agents(lbs) 325 1,200 390,000
3 Electric Control Head 1 18,000 18,000
4 Manual Operated Control Head 1 4,500 4,500
5 Discharge Nozzle 2 3,500 7,000
6 Photoelectric Smoke Detector 2 3,200 6,400
7 Alarm Bell 1 1,400 1,400
8 Abort Station 1 3,800 3,800
9 Manual Release Station 1 2,800 2,800
10 Multi- tone Signal with Strobe Light 1 3,200 3,200
11 Cylinder Strap 1 1,700 1,700
12 Gas Released Pressure Switch 1 5,000 5,000
13 Cylinder Supervisory Pressure Switch 1 4,200 4,200
14 Control Panel and Countdown 1 65,000 65,000
15 Sign Plate 2 250 500
16 Installation 1 55,000 55,000
Design and Management
Piping Works (Schedule 40)
Painting and Tools
Wiring
Labor for Installation
Total 678,500
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v 9
A9 12 fﬂﬁ‘1J'§$L‘JJuﬂﬂﬁls)'}fﬂ1Elnlufﬂi@ﬂﬁﬁi%ﬂﬂﬁﬂlWﬁ\iﬁﬁﬁ%@Wﬂ HFC-227ea 6lJ’ii]\1“13i}’f?l\1!,!,‘]J‘]J

fis
3183 swayduagilnsal NI IMARHUIY 313N
(Hive) VM) W)
1 Cylinder and Value 1 140,000 140,000
2 FM-200 Agents(lbs) 580 1,200 696,000
3 Electric Control Head 1 18,000 18,000
4 Manual Operated Control Head 1 4,500 4,500
5 Discharge Nozzle 4 3,500 14,000
6 Photoelectric Smoke Detector 4 3,200 12,800
7 Alarm Bell 1 1,400 1,400
8 Abort Station 1 3,800 3,800
9 Manual Release Station 1 2,800 2,800
10 Multi- tone Signal with Strobe Light 1 3,200 3,200
11 Cylinder Strap 1 1,700 1,700
12 Gas Released Pressure Switch 1 5,000 5,000
13 Cylinder Supervisory Pressure Switch 1 4,200 4,200
14 Control Panel and Countdown 1 65,000 65,000
15 Sign Plate 2 250 500
16 Installation 1 65,000 65,000
Design and Management
Piping Works (Schedule 40)
Painting and Tools
Wiring
Labor for Installation
Total 1,037,900
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3)  Metal Hydrides
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HFC26 50 >50

HFC-236fa 10 15
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HFC-125 Concentration naiauldsums
% viv ppm (‘mﬁ)
7.5 75,000 5.00
8.0 80,000 5.00
8.5 85,000 5.00
9.0 90,000 5.00
9.5 95,000 5.00
10.0 100,000 5.00
10.5 105,000 5.00
11.0 110,000 5.00
11.5 115,000 5.0
12.0 120,000 1.67
12.5 125,000 0.59
13.0 130,000 0.54
13.5 135,000 0.49

MITWINT_N5 NAINAUAINITDTUATAVINAGY HEC-227¢a lapd1atlaoadsnanududu

HFC-227ea Concentration namawldsuans
% VIV ppm (1)

9.0 90,000 5.00

9.5 95,000 5.00

10.0 100,000 5.00

10.5 105,000 5.00

11.0 110,000 1.13

11.5 115,000 0.60

12.0 120,000 0.49
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MDA N6 NANANAINITDTUATAUINAY HEC-236 fa lapdatlaoaisnanududu

HFC-236fa Concentration namauldsumns
% viv ppm (mﬁ)

10.0 100,000 5.00

10.5 105,000 5.00

11.0 110,000 5.00

11.5 115,000 5.00

12.0 120,000 5.00

12.5 125,000 5.00

13.0 130,000 1.65

13.5 135,000 0.92

14.0 140,000 0.79

14.5 145,000 0.64

15.0 150,000 0.49

MIMUINA_N7 NaNANEINITeTUATAUIWAS FIC-1311 1dedilasassnanududy

FIC-13I1 Concentration namauldsumns
% viv ppm (mﬁ)

0.20 2,000 5.00

0.25 2,500 5.00

0.30 3,000 5.00

0.35 3,500 4.30

0.40 4,000 0.85

0.45 4,500 0.49

0.50 5,000 0.35
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. . . . aNuaueanuuLTiveaiigai 70°F(21°C)
ANUAULIIPVOINT  ANAULIIPVRIN

asay 4 4 Piping upstream of Piping downstream
7 70°F 21°C) 1 130°F (55°C)
RIGR Pressure reducer of Pressure reducer
psig kPa psig kPa psig kPa psig kPa
1G-01 2,371 16,347 2,650 18,271 2,371 16,347 975 6,723
2,964 20,436 3,306 22,778 2,964 20,436 975 6,728

1G-541 2,175 14,997 2,575 17,755 2,175 14,997 1,000 6,895
2,900 19,996 3,433 23,671 2,900 19,996 1,000 6,895
IG-55 2,222 15,320 2,475 17,065 2,222 15,320 950 6,550
2,962 20,424 3,300 22,753 2,962 20,424 950 6,550
4,443 30,633 4,950 34,130 4,443 30,635 950 6,550
IG-100 2,404 16,575 2,799 19,300 2,404 16,575 1,000 6,895

3,236 22,311 3,773 26,014 3,236 22,311 1,000 6,895
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MIAVINE aﬁuﬁmnﬁqﬂmmé’a ﬁ’amiqmsﬁ 70°F ﬁ’amiqmsﬁ 130 é’famiqmsﬁ 70°F
U559a15(Ib/ft3) 21°0) °F (55°C) 21°0)

HFC-227ea 62 150%* 247 198
72 360* 520 416
72 600* 1025 820
FC-3-1-10 80 360* 450 360
HCFC Blend A 56.2 600* 850 680
56.2 360* 540 432
HFC 23 54 608.9** 2182 1746
49 608.9** 1765 1412
HCFC-124 74 240%* 354 283
HCFC-124 74 360* 580 464
HFC-125 54 360* 615 492
HFC-125 56 600* 1045 836
HFC-236fa 74 240* 360 280
HFC-236fa 75 360* 600 480
HFC-236fa 74 600* 1100 880

*  Superpressurized with nitrogen

** Not Superpressurized with nitrogen

2.2.1.2 55 1gmemdnnde Mo lanemuuIAT§1UYE ASTM A 120 113IA
Specification for Pipe, Steel, Black, and Hot-Dipped Zinc Coated, Welded and Seamless for

Ordinary Uses 130107 11 1a%191n Tane
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MINHHINN Y 1 UV UNUDI HFC-227ea ﬂﬁ]uﬂﬁﬂ@,ﬂﬂ1ﬁﬂﬂ@ﬂ]@\ﬂ’iﬁ)ﬂ

Temp  Specific
HFC-227ea Concentration-C-(% by Volume)
(t) Vol.-(s)
deg. F {ft*/1b) 7.0 7.1 7.2 7.3 7.4 7.5 7.6 7.7 7.8 79 8.0
0 1.8850 0.0399 0.0405 0.0412 0.0418 0.0424 0.0430 0.0436 0.0443 0.0449 0.0455 0.0461
10 1.9310 0.0391 0.0396 0.0402 0.0408 0.0414 0.0420 0.0426 0.0432 0.0438 0.0444 0.0450
20 1.9770 0.0381 0.0387 0.0392 0.0398 0.0404 0.0410 0.0416 0.0422 0.0428 0.0434 0.0441
30 2.0230. 0.0372 0.0378 0.0384 0.0389 0.0395 0.0401 0.0407 0.0412 0.0418 0.0424 0.0430
32 2.0322 0.0370 0.0376 0.0382 0.0388 0.0393 0.0399 0.0405 0.0411 0.0416 0.0422 0.0428
40 2.0690 0.0364 0.0369 0.0375 0.0381 0.0386 0.0392 0.0398 0.0403 0.0409 0.0415 0.0420
50 2.1150 0.0356 0.0361 0.0367 0.0372 0.0378 0.0383 0.0389 0.0394 0.0400 0.0406 0.0411
60 21610  0.0348 0.0354 0.0369 0.0364 0.0370 0.0375 0.0381 0.0386 0.0391 0.0397 0.0402
70 2.2070 0.0341 0.0346 0.0352 0.0357 0.0362 0.0367 0.0373 0.0378 0.0383 0.0389 0.0394
80 2.2530 0.0334 0.0339 0.0344 0.0350 0.0355 0.0360 0.0365 0.0370 0.0375 0.0381 0.0386
90 2.2990 0.0327 0.0332 0.0337 0.0343 0.0348 0.0353 0.0358 0.0363 0.0368 0.0373 0.0378
100 2.3450 0.0321 0.0326 0.0331 0.0336 0.0341 0.0346 0.0351 0.0356 0.0361 0.0366 0.0371
110 2.3910 0.0315 0.0320 0.0324 0.0329 0.0334 0.0339 0.0344 0.0349 0.0354 0.0359 0.0364
120 2.4370 0.0309 0.0314 0.0318 0.0323 0.0328 0.0333 0.0338 0.0342 0.0347 0.0352 0.03567
130 2.4830 0.0303 0.0308 0.0312 .0‘0317 0.0322 0.0327 0.0331 0.0336 0.0341 0.03456 0.350
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v Y
M519HI7 Y 1 111inves HFC-227ca Youdaognuiaiyavesiiod (Ao)

Ternp  Specific
HFC-227sa Concentration-C-(% by Volume)
(1) Vol.-(s)
deg. F (ft3/h) 8.1 8.2 8.3 8.4 8.5 8.6 8.7 8.8 8.9 9.0 a1
0 1.8850 0.0468 0.0474 0.0480 0.0486 (.0493 0.0499 0.0506 0.0512 0.0518 0.05625 0.0531
10 1.9310 0.0456 0.0463 0.0469 0.0475 0.0481 0.0487 0.0493 0.0500 0.0506 0.0512 0.0518
20 1.8770 0.0446 0.0452 0.0458 0.0464 0.0470 0.0476 0.0482 0.0488 0.0494 0.0601 0.0606
30 2.0230  0.0436 0.0442 0.0447 0.0453 0.0459 0.0465 0.0471 0.0477 0.0483 0.0489 0.0496
32 2.0322 0.0434 0.0440 0.0445 0.0451 0.0457 0.0463 0.0469 0.0475 0.0481 0.0487 0.0493
40 2.0690  0.0426 0.0432 0.0437 0.0443 0.0449 0.0455 0.0461 0.0466 0.0472 0.0478 0.0484
50 2.1150 0.0417 0.0422 0.0428 0.0434 0.0439 0.0445 0.0451 0.0456 0.0462 0.0468 0.0473
60 2.1610 0.0408 0.0413 0.0419 0.0424 0.0430 0.0435 0.0441 0.0447 0.0452 0.0458 0.0463
70 2.2070 0.0399 0.0405 0.0410 0.0416 0.0421 0.0426 0.0432 0.0437 0.0443 0.0448 0.0454
80 22530  0.0391 0.0396 0.0402 0.0407 0.0412 0.0418 0.0423 0.0428 0.0434 0.0439 0.0444
90 2.2890 0.0383 0.0389 0.0394 0.0399 0.0404 0.0409 0.0414 0.0420 0.0425 0.0430 0.0435
100 2.3450 0.0376 0.0381 0.0386 0.0391 0.0396 0.0401 0.0406 0.0411 0.0417 0.0422 0.0427
110 2.3910 0.0369 0.0374 0.0379 0.0384 0.0389 0.0394 0.0399 0.0404 0.0408 0.0414 0.0419
120 2.4370 0.0362 0.0387 0.0371 0.0376 0.0381 0.0386 0.0391 0.0396 0.0401 0.0406 0.0411
130 2.4830 0.0355 0.0360 0.0365 0.0369 0.0374 0.0379 0.0384 0.0389 0.0393 0.0398 0.0403
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v Y
M519HI7 Y 1 111inves HFC-227ca Youdaognuiaiyavesiiod (Ao)

Temp  Specific )
(1 Vol-(6) HFC-227ea Concentration-C-(% by Volume)
deg. F (f*/1b) 9.2 9.3 9.4 9.6 9.6 9.7 9.8 9.9 10 101 102
0 1.8860 0.0538 0.0544 0.0550 0.0557 0.0563 0.0570 0.0576 0.0583 0.0589 0.0596 0.0603
10 1.9310 0.0525 0.0631 0.0537 0.0544 0.0550 0.0556 0.0563 0.0669 0.0576 0.05682 0.0588
20 1.9770 0.0513 0.0519 0.0625 0.0531 0.0537 0.0543 0.0550 0.0556 0.0562 0.0568 0.057%
30 2.0230 0.0501 0.0807 0.0513 ©.0519 0.0525 0.0531 0.0537 0.0542 0.0549 0.0666 0.0&61
32 2.0322 0.0499 0.00505 0.0511 0.0517 0.0523 0.0529 0.0635 0.0541 0.0547 0.0553 0.055%
40 2.0690 0.0490 0.0496 0.0501 0.0507 0.0513 0.0519 0.0525 0.0631 0.0537 0.0543 0.0549
50 2.1150 0.0479 0.0485 0.0491 0.0496 0.0502 0.0508 0.0514 0.0520 0.0525 0.0531 0.0537
60 2.1610 0.0469 0.0474 0.0480 0.0486 0.0491 0.0497 0.0503 0.0608 0.0514 0.0520 0.0526
70 2.2070 0.0459 0.0465 0.0470 0.0476 0.0481 0.0437 0.0492 0.0498 0.0503 0.0509 0.0515
80" 2.2530 0.0450 0.0455 0.0461 0.0466 0.0471 0.0477 0.0482 0.0488 0.0493 0.0499 0.0504
90 2.2980 0.0441 0.0446 0.0451 0.0457 0.0462 0.0467 0.0473 0.0478 0.0483 0.0489 0.0484
100 2.3450 0.0432 0.0437 0.0442 0.0448 0.0453 0.0458 0.0463 0.0469 0.0474 0.0479 0.0484
110 2.3910 0.0424 0.0429 0.0434 0.0439 0.0444 0.0449 0.0454 0.0460 0.0465 0.0470 0.0475
120 2.4370 0.0416 0.0421 0.0426 0.0431 0.0438 0.0441 0.0446 0.0451 0.0456 0.0461 0.0466
130 2.4830 0.0408 0.0413 0.0418 0.0423 0.0428 0.0433 0.0438 0.0443 0.0447 0.0452 0.0457
Temp  Specific
HFC-227ea Concentration-C-(% by Volume)
(1) Vol.-(g)
deq. F (ft/Ib) 103 104 105 106 107 108 109 11 111 112 113
0 1.8850 0.0609 0.0616 0.0622 0.0629 0.0836 0.0642 0.0649 0.0656 0.0662 0.0669 0.0676
10 1.9310 0.0595 0.0801 0.0608 0.0614 0.0621 0.0627 0.0634 0.0640 0.0647 0.0653 0.0660
20 1.9770 0.0581 0.0587 0.0593 0.0600 0.0806 0.0612 0.0619 0.0625 0.0632 0.0638 0.0644
30 2.0230 0.0668 0.0574 0.0580 0.0586 0.0592 0.0598 0.0605 0.0611 0.0617 0.0623 0.0630
32 2.0322 0.0565 0.0571 0.0577 0.0583 0.0590 0.0596 0.0602 0.06808 0.0614 0.0621 0.0627
40 2.0690 0.0555 0.0561 0.0567 0.0573 0.0579 0.0585 0.0591 0.0597 0.0603 0.0610 0.0616
50 21150 0.0543 0.0549 0.06656 0.0561 0.0667 0.0572 0.0578 0.0584 0.0590 0.0586 0.0602
60 2.1610 0.0531 0.0537 0.0543 0.0549 0.0554 0.0660 0.0566 0.0572 0.0578 0.0584 0.0580
70 2.2070 0.0520 0.0526 0.0632 0.0537 0.0543 0.0549 0.0554 0.0560 0.0566 0.0671 0.0577
80 2.2630 0.0510 0.0515 0.0521 0.0526 0.0632 0.0637 0.0543 0.0549 0.0554 0.0560 0.0565
90 2.2990 0.0499 0.0505 0.0510 0.0516 0.0521 0.0527 0.0532 0.0538 0.0543 0.0649 0.0554
100 2.3450 0.0490 0.0495 0.0500 0.0506 0.0511 0.0516 0.0522 0.0527 0.0532 0.0538 0.0643
110 2.3910 0.0480 0.0485 0.0491 0.0496 0.0501 0.0506 0.0512 0.0517 0.0522 0.0528 0.0533
120 2.4370 0.0471 0.0476 0.0481 0.0487 0.0492 0.0497 0.0502 0.0507 0.0512 0.0518 0.0523
130 2.4830 0.0462 0.0467 0.0472 0.0478 0.0483 0.0488 0.0493 0.0498 0.0503 0.0508 0.0513
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v Y
M519HI7 Y 1 111inves HFC-227ca Youdaognuiaiyavesiiod (Ao)

Temp  Specific
HFC-227ea Concentration-C-(% by Volume)
(1) Vol-(s)
deg. F (ft*/Ib) 11.4 115 116 11.7 11.8 119 120 130 140 150 16.0
0 1.8850 0.0682 0.0689 0.06956 0.0703 0.0710 0.0717 0.0723 0.0793 0.0864 0.0936 0.1010
10 1.9310 0.0666 0.0673 0.0680 0.0686 0.0693 0.0700 0.0706 0.0774 0.0843 0.0914 0.0986
20 1.9770 0.0651 0.0657 0.0664 0.0670 0.0677 0.0683 0.0630 0.0756 0.0823 0.0893 0.0963
30 2.0230 0.0636 0.0642 0.0649 0.0665 0.0661 0.0668 0.0674 0.0739 0.0805 0.0872 0.0942
32 2.0322 0.0633 0.0639 0.0648 0.0852 0.0658 0.0665 0.0671 0.0735 0.0801 0.0868 0.0837
40 2.0690 0.0622 0.0628 0.0634 0.0640 0.0647 0.0653 0.0659 (.0722 0.0787 0.0853 0.0921
50 2.1150 0.0608 0.0614 0.0620 0.0626 0.0633 0.0639 0.0645 0.0707 0.0770 0.0834 0.0901
60 2.1610 0.0595 0.0601 0.0607 0.0613 0.0619 0.0625 0.0631 0.0691 0.0753 0.0817 0.0881
70 2.2070 0.0583 0.0589 0.0595 0.0600 0.0606 0.0612 0.0618 0.0677 0.0738 0.0800 0.0863
80 2.2530 0.0571 0.0577 0.0582 0.0588 0.0584 0.0800 0.0605 0.0663 0.0723 0.0783 0.0845
90 2.2980 0.0560 0.0565 0.0571-0.0576 0.0582 0.0588 0.0593 0.0850 0.0708 0.0768 0.0829
100 2.3450 0.0549 0.0554 0.0560 0.0565 0.0571 0.0676 0.0582 0.0637 0.0694 0.0753 0.0812
110 2.3910 0.0538 0.0543 0.0549 0.0554 0.0560 0.0565 0.0570 0.0625 0.0881 0.0738 0.0797
120 - 2.4370 0.0528 0.05633 0.0538 0.0544 0.0549 0.0554 0.0560 0.0613 0.0668 0.0724 0.0782
130 2.4830 0.0518 0.0523 0.0528 0.0534 0.0539 0.0544 0.0549 0.0602 0.0656 0.0711 0.0767
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