
Table A-5.EFFECT OF FLAME IMPINGEMENT ON STAGNATION POINT

HEAT TRANSFER RATES ON AN UNCONFINED CEILING (continued)

Hf

.
q" (w/m2)

q"H2 1/6 ·"H2
D(mm)

H(mm)-Q(W) RaRa (~)
H Q

Q

n-Pentane

18

3810.504719440.295.44 X 1011
26.20

25

3810.5875017900.358.66 X lOll
33.78

35

6160.6696810840.422.90 X 1012
50.75

51

6290.53140017220.494.40 X 1012
62.21

51

1272.801578254000.262.02 X lOll
19.85

76

7(>6.673416223800.0381.58 X lOll
2.80

76

1274.003078271700.124.32 X lOll
10.50

I

0\\J1I



Table A-6 •CEILING HEAT FLUXES FOR PLUME IMPINGEMENTON AN UNCONFINED CEILING.

q" (w/m2)

•" H2
H (nun)

r
D (nun)Q(W)

qRa
-

QH

Methanol 220

0.233535720800.291.37 x lOll

220

0.343535113900.191.35 x lOll

220

0.9135351221
-2

1.35 x lOll3.10 x 10

381

0.13181263650.421.45 x lOll

381

0.13252506530.392.89 x lOll

381

0.8025238108
-2

2.75 x lOll6.42 x 10

616

0.08353575490.581.08 x 1012 I~
1.10 x 1012

~
616

0.13353663530.38
I

616

0.33353661530.161.10 x 1012

58

0 14124266000.73
9

3.36 x 10

127

0 1816553800.53
9

2.11 x 10

715

0 7611777040.365.62 x 1012

940

0 7611864600.348.33 x 1012





Table A-6.CONTINUED

r

.
q" (w/m2)

'11 H2

H (nun)

-D(nun)Q(W) q
RaH Q

I-propanol 220

0.233548523200.241.87 x lOll

220

0.343549422300.221. 90 x lOll

220

0.9135494330
-2

1. 90 x lOll3.30 x 10

381

0.13181966110.452.26 x lOll

381

0.47181752100.172.02 x lOll

381

0.801817582
-2

2.02 x lOll6.77 x 10

381

0.13253559190.374.10 x lOll

I4.10 x lOll

0\
381

0.20253557360.30 00I
381

0.47253556020.254.10 x lOll

381

0.53253553520.154.10 x lOll

381

0.8025355223
-2

4.10 x lOll8.03 x 10

622

0.08353893920.391. 20 x 1012

622

0.12353893360.331. 20 x 1012

622

0.29353892510.251. 20 x 1012

775

0 7618509340.308.83 x 1012
.940

0 7618147000.341. 27 x 1013



Table A-6.CONTINUED

r

.
cl" (w/m2)

·11 H2

H(mm)

-D (mm)Q(W)
q

RaH Q

n-pentane
220

0.3425.64225400.202.50 x 1011

642

400
-2

2.50 x 1011220
0.9125 3.03 x 10

381

0.13184719440.295.44 x 1011

381

0.47185094120.125.88 x 1011

0,.80

18509168
' -2

5.88 x 1011381
4.78 x 10

381

0.132575017900.358.66 x 1011

381

0.202575012300.248.66 x 1011 I~
8.72 x 1011

\.0

381
0.47257559370.18 I

381

0.53257507740.158.66 x 1011

381

0.8025755416
-2

8.72 x 10118.03 x 10

616

0.083596810840.422.90 x 1012

616

0.33359283600.152.80 x 1012

775

0 76345914790.261.65 x 1013

940

0 7630809820.282.16 x 1013







Table A-7.CONTINUED

r

.
q" (w/m2)

• It H2

H(mm)

-D(mm)Q(W) q
RaH Q

I-Propanol 127

0 51863171390.321.11 x lOll

51

8631284
-2

1.11 x lOll127
1 2.40 x 10

51

8633682
-2

1.11 x lOll127
1 6.88 x 10

2

51801556
-2

1.03 x lOll127
1.12 x 10

801

528 -211
127

2 51 1.06 x 101.03 x 10

127

0 761726258400.242.21 x lOll

127

7617265590
-2

2.21 x lOll1
5.22 x 10

I-2 2.21 x lOll
-.J

127
1 7617263600

N
3.36 x 10 I

127

2 7617881510
-2

2.30 x lOll1.36 x 10

254

0 761726129100.488.86 x lOll

254

0.5 76180834600.129.28 x lOll

254

1 761726 810
-2

8.86 x lOll3.03 x 10



Table A-7.CONTINUED

r

.
q" (w/m2)

·".H2

H(mm)

-D (mm)Q(W) q .
RaH Q. n-Pentane

220

0.2351149094200.315.74 x lOll

220

0.3451149087800.295.74 x lOll

220

0.8051149022560.085.74 x lOll

220

0.9151149013100.045.74 x lOll

220

1.3751149012490.045.74 x lOll

220

0.23763660186800.251.41 x 1012

220

0.34763850154000.201. 48 x 1012

1.47 x 1012

I
220

0.8076381053300.07 ...•..•

wI
220

0.9176385023600.031.48 x 1012

220

1.3776381018700.021.47 x 1012

127

0 511578254000.262.02 x lOll

127

1 51 2386
-2

2.02 x lOll1578
2.44 x 10

127

1 5115788760
-2

2.02 x lOll8.95 x 10

127

0 351224229300.301.57 x lOll

127

1 3512242720
-2

1. 57 x lOll3.58 x 10

127

1 3512242190
-2

1.57 'x lOll2.88 x 10

127

2 351051837
-2

1. 35 x lOll1.28 x 10

127

2 351051906
-2

1.35 x lOll1.39 x 10

Continued, next page



q" (w/m2)
.••H2

H(mm)

r
D (mm)Q(W) qRa-

H Q

3328

2670
-2

4.27 x lOll127
2 76 1.29 x 10

254

0 763415157600.301. 73 x 1012

76

34151910
-2

1. 73 x 1012254
1 3.60 x 10

254

0.576356463000.111.83 x 1012

254

0.57635645240
-2

1.83 x 10129.48 x 10

I
..•..•

-10­I



Table A-8 .CEILING HEATFLUXESFORPLUMEIMPINGEMENTONA CONFINEDCEILING (L = 152 nun)

r

(I"(w/m2)
• II HZ

H (nun)
D(nun)Q(W) qRaH Q

Methanol 457

0 76109418980.361.82 x 1012

457

0.2876109411240.211. 82 x 1012

457

0.2876109411390.221. 82 x 1012

457

0.567610946840.131.82 x 1012

457

0 5158711630.419.76 x 1011

457

0.28515875840.219.76 x 1011

457

0.28515876680.249.76 x 1011
I1.02 x 1012

-....r

457
0.56516154160.14 \J1I



Table A-8.CONTINUED

r

.
lIf' (w/m2)
.••H2

H(mm)

-D (mm)Q(W) qRaH Q.
Ethanol

457

0 76152325890.362.53 x 1012

457

0.2876152315320.212.53 x 1012

457

0.2876152316140.222.53 x 1012

457

0.567615406160.082.56 x 1012

457

0 5182415200.391.37 x 1012

457

0.28518248450.211.37 x 1012

457

0.28518248500.221.37 x 1012
I'-l

1.30 x 1012

0'\

457
0.56517803840.10 I



Table A-8.CONTINUED

r

.
<1" (w/m2)

·11 H2

H(mm)

-D (mm)Q(W) q
RaH

Q.
I-Propanol

457

0 76175733300.402.92 x 1012

457

0.2876175717530.212.92 x 1012

457

0.2876175717650.212.92 x 1012

457

0.567617637820.092.93 x 1012

457

0 5193419840.441.55 x 1012

457

0.285193412000.271.55 x 1012

457

0.285193412350.281.55 x 1012
I1.55 x 1012

-..

457
0.56519345200.12

-..
I



Table A-9.CEILING HEAT FLUXES FOR PLUME IMPINGEMENT ON A r. ,1.(./
CONFINED CEILING (L = 305 rom)

H(nnn)

r
D(nnn)Q (W)q" (w/m2)." H2-

q .
RaH Q

Methanol 457

0 5164718230.591.08 x 1012

457

0.285164711340.371.08 x 1012

457

0.285164711290.371.08 x 1012

457

0.56517025180.151.17 x 1012

457

0 5174619100.531.24 x 1012

457

0.285174615000.421.24 x 1012

457

0.285174614800.411.24 x 1012
I1.02 x 1012

..•..•

457
0.56516145770.22 00

I

Ethanol
457

0 5192529460.671.54 x 1012

457

0.285192517790.401.54 x 1012

457

0.285192517300.391.54 x 1012

457

0.56519827000.151.63 x 1012

457

0 5191027100.621.51 x 1012

457

0.285191017000.391.51 x 101?

457

0.56519688370.181.61 x 1012



Table A-9.CONTINUED

r

.
q" (w/m2)
•••H2

H(mm)

-D(mm)Q(W) q .
RaH Q

I-Propanol
457

0 51104830200.601. 74 x 1012

0.28

104819160.38
12

457
51 1. 74 x 10

457

0.2851104816580.331. 74 x 1012

457

0.56519997510.161.66 x 1012

457

0 5199921260.451.66 x 1012

I
-....
~I
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Table A-IO. CEILING PLUME TEMPERATURES (NO CURTAIN WALL)

H = 695 mm Hf = 89 mm

H = 356 mm Q = 243 W
P

T = 26.4 C
co

Methanol

r(mm) T - T (C)r(mm)T - T (C)co

co

0

61.9 .g.1.021.4

3.0

61.7 44.518.6

6.0

57.9 47.517.6

9.5

57.6 51.012.3

16.0

55.0 54.09.6

19.0

50.3 57.09.2

22.0

47.1 60.07.0

25.5

41.9 63.56.2

28.5

39.2 66.55.8

32.0

38.0 70.05.6

35.0

32.9 76.02.1

38.0

28.1
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Table A-10. CONTINUED

H = 695 mm

H = 483 mm
p

Hf = 89 mm

Q = 245 W

T = 27.64 C
00

Methanol

r(mm) T - T (C)
(Xl

r (nun) T - T (C)00

0 43.5 41.026.2

3.0

42.0 44.524.4

6.5

38.1 47.524.0

.9.5

37.7 54.019.3

12.5

37.2 60.018.2

16.0

36.1 66.514.7

19.0

34.1 70.013 .2

22.0

33.9 76.09.6

25.5

31.7 82.57.0

28.5

29.9 89.05.0

32.0

28.6 95.03.9

35.0

28.3101.52.5

38.0

26.8108.01.1
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Table A-lO. CONTINUED

H = 695 mm

H = 584 mm
p

Hf = 89 mm.
Q = 246 W

T = 27.78 C00

Methanol

r(mm) T - T (C)00 r (nun) T - T (C)00

0 28.2 38.023.7

3.0

27.5 44.521.6

6.5

27.7 51.017.9

9.5

28.3 57.516.7

12.5

27.763.514.5

16.0

28.070.013 .8

19.0

27.776.011.0

22.0

27.082.58.5

25.5

25.989.06.8

28.5

26.3 95.05.6

32.0

24.4101.52.9

35.0

24.2108.01.8



-83-

Table A-II. CEILING JET TEMPERATURES (NO CURTAIN WALL)

H = 695 mm

r= Omm

Hf = 89 mm

Q = 257 W

T = 30.5 C00

Methanol

y (mm) T-T (C) y (mm)T-T (C)
00

00

2.5

25.9 40.525.4

5.0

25.2 43.026.2

7.5

25.6 46.025.8

10.0

25.8 48.026.8

12.5

25.1 51.025.9

15.0

26.0 53.027.1

18.0

25.8 56.026.8

20.0

24.4 58.527.2

23.0

25.0 61.026.5

25.5

25.2 66.026.6

28.0

25.3 71.027.5

30.5

24.3 76.027.7

33.0

24.4 102.030.3

35.5

25.9 127.030.2

38.0

25.9
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Table A-II. CEILING JET TEMPERATURES (NO CURTAIN WALL)

(continued)

H = 695 rom

r = 76.2 nun Q = 257 tv

T = 30.5 C
00

Methanol

y (rom) T-T (C)Y (rom)T-T (C)
00

00

2.5

22.5 40.512.1

5.0

23.1 43.012.1

7.5

22.6 45.512.0

10.0

22.4 48.010.8

12.5

20.5 51.010.3

15.0

19.5 56.010.1

18.0

18.7 61.09.1

20.0

18.2 66.09.9

23.0

17.1 71.010.0

25.5

15.5 76.09.6

28.0

15.0 81.09.1

30.5

13.9 86.59.1

33.0

13.6 91.58.8

35.5

13.3 96.59.4

38.0

13.1 101.58.7

127.0

9.1
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Table A-II. CEILING JET TEMPERATURES (NO CURTAIN WALL)

(continued)

H = 695 IIIlIl

r = 127 IIIlIl

Hf = 89 mm.
Q = 253 W

T = 29.4 C
00

Methanol

y (mm) T-T (C) Y (mm)T-T (C)00

00

2.5

18.3 33.08.2

5.0

19.4 35.57.8

7.5

18.7 38.06.5

10.0

18.0 40.56.0
- 12.5

16.7 43.05.2

15.0

15.3 45.54.6

18.0

14.2 48.04.5

20.0

13.4 53.04.2

23.0

12.5 58.53.1

25.5

11.4 63.52.3

28.0

11.1 68.52.0

30.5

9.4
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Table A-11. CEILING JET TEMPERATURES (NO CURTAIN WALL)
(cont inued)

H = 695 mm

r = 203 rmn

Hf = 89 rmn

Q = 248 W

T = 30.8 C
00

Methanol

y (mm) _ T-T (C) Y (mm)T-T (C)00

00

2.5

12.3 30.57.2

5.0

14.3 33.06.0

7.5

14.2 35.56.1

10.0

13 .2 38.05.0

12.5

12.9 40.54.5

15.0

12.6 43.03.5

18.0

11.4 45.53.0

20.5

10.7 48.02.7

23.0

9.8 53.01.8

25.5

8.7 58.51.6

28.0

8.0
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Table A-II. CEILING JET TEMPERATURES (NO CURTAIN WALL)

(continued)

H = 695 nun

r = 254 mm

Hf = 89 nun

Q = 255 tv

T = 31.1 C00

Methanol

y (nun) T-T (C)Y (nun)T-T (C)00

00

2.5

11.2 33.07.6

5.0

12.2 35.57.1

7.5

12.2 38.06.2

10.0

12.0 40.55.2

12.5

11.5 43.05.1

15.0

11.0 45.54.4

18.0

10.7 48.03.3

20.0

10.5 51.03.1

23.0

9.7 56.02.2

25.5

9.5 61.01.4

28.0

8.8 66.01.3

30.5

8.5 71.01.1
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Table A-l2. CEILING PLUME TEMPERATURES

(Curtain Wall L=24l mm, D =610 mm)c

H = 695 mm Hf = 89 mm Too = 25.56 C.
H = 356 mm Q = 245 W Methanol

p

r(mm) T - T (C)00 r(mm) T - T (C)00

0 65.7 41.322.2

3.0

64.4 44.521.4

6.5

65.0 47.517.3

9.5

62.7 51.015.2

12.5

62.154.011.8

16.0

60.057.09.7

19.0

58.360.06.1

22.0

54.063.55.2

25.5

48.9 66.53.3

28.5

46.0 73.03.0

32.0

41.6 79.51.1

35.0

36.485.50.7

38.0

28.192.00.5
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Table A-12. CONTINUED

H = 695 mm Hf = 89 mm Too = 23.3 C

H = 483 rom Q = 245 W Methanol
p

r(mm) T - T (C)00 r (nun) T - T (C)00

0 37.241.025.4

3.0

35.644.524.3

6.5

36.647.522.3

9.5

36.151.021.5

12.5

36.654.019.3

16.0

35.057.019.0

19.0

33.360.018.2

22.0

31.866.516.8

25.5

31.473.015.7

28.5

30.179.515.4

32.0

29.285.514.9

35.0

27.692.014.4

38.0

27.798.514.4
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Table A-12. CONTINUED

H = 695 rom Hf = 89 rom Too = 25.0 C

H = 610 rom Q = 242 W Methanol
p

r(mm) T - T (C)00 r (nun) T - T (C)00

0 32.038.026.3

3.0

32.041.025.3

6.5

32.044.524.8

9.5

31.551.024.1

12.5

31.257.022.7

16.0

30.563.521.9

19.0

29.370.021.2

22.0

28.376.021.0

25.5

28.282.519.8

28.5

27.389.019.7

31.5

27.295.019.5

35.0

26.9101.519.6



-91-

Table A-13. CEILING JET TEMPERATURES .
(CURTAIN WALL, L = 241 rnm, D = 610 rnm)c

H = 695 nun

r = 0 nun

Hf = 89 nun

Q = 242 W

T = 25.7 C
00

Methanol

y (mm) T-T (C) y (nun)T-T (C)
<Xl

<Xl-
4.0

29.5 29.529.2

6.5

29.3 32.029.6

9.0

29.5 34.529.9

11.5

29.3 37.030.2

14.0

29.4 39.530.0

17.0

29.5 42.029.8

19.0

29.2 45.030.3

22.0

29.3 47.029.9

24.5

29.3 50.031.2

27.0

29.4 52.031.0

55.0

30.0 106.033.5

57.0

30.6 116.033.3

60.0

31.0 126.034.6

62.5

30.5 136.035.5

65.0

31.4 149.036.0

70.0

31.4 161. 537.3

75.Q

31.2 174.036.5

80.0

30.8 199.539.7

85.0

31.7 225.044.1

90.5

32.7 250.545.3

95.5

32.5 276.048.6

100.5

32.6 301.053.4
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Table A-13. CEILING JET TEMPERATURES ,

(Curtain Wall, L = 241 mm, D = 610 mm)

(continued) c

H = 695 mm

r = 76 mm

Hf = 89 mm

Q = 254 W

T = 28.1 C
co

Methanol

y (mm) T-T (C)Y (rom)T-T (C)00

00

2.5

29.3 86.521.1

5.0

29.6 91.521.3

7.5

29.7 96.521.3

10.0

28.9 101.521.3

12.5

28.8 114.021.0

15.0

28.3 127.020.7

18.0

27.7 139.519.8

20.0

27.3 152.520.1

23.0

26.8 165.019.4

25.5

26.3 178.018.2

28.0

25.9 190.517.4

30.5

25.1 203.017.5

33.0

24.4 216.016.0

35.5

24.6 228.515.1

38.0

24.2 231.514.2

40.5

24.2 233.512.5

43.0

23.5 236.012.9

45.5

23.3 241.011.6

48.5

23.2 243.510.2

51.0

22.8 246.510.0

56.0

22.6 249.09.2

61.0

22.7 251.57.0

66.0

22.7 254.06.1

71.0

22.6 256.57.1

76.0

22.3 266.54.6

81. 5

22.1 279.55.5

292.0

3.8

304.5

5.7

312.5

3.6
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Table A-13. CEILING JET TEMPERATURES .
(CURTAIN WALL, L = 241 mm, D = 610 mm)

(continued) c

H = 695 nun

r = 127 mm

Hf = 89 mm.
Q = 247 W

T = 25.28 C
00

Methanol

y (mm) T-T (C) y (mm)T-T (C)00

00--3.0
23.4 102.017.6

5.5

23.8 115.017.4

8.0

24.0 127.517.4

10.5

23.4 140.017.4

13.0

23.4 153.017.7

15.5

22.6 165.517.1

18.5

22.7 178.016.8

21.0

22.4 191. 016.2

23.5

21.7 203.515.0

26.0

20.9 216.513 .5

28.5

20.7 229.010.4

31.0

20.5 231.59.7

36.0

19.5 236.57.7

41.0

19.1 242.06.9

46.0

18.8 247.04.1

51.5

18.3 252.03.2

56.5

18.5 244.04.9

61.5

18.3 257.02.3

66.5

17.8 262.03.6

71.5

17.9 267.02.2

76.5

18.0 280.01.9

89.5

17.9 293.01.9
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Table A-13. CEILING JET TEMPERATURES

(CURTAIN WALL, L = 241 rnm, D = 610 rnm)c '
(continued)

H = 695 rnm

r = 203 rnm

Hf = 89 rnm

Q = 246 W

T = 25.83 C
00

Methanol

y (mm) T-T (C) Y (rnm)T-T (C)00

00

3.0

18.5 176.018.6

5.5

20.2 188.518.8

8.0

20.7 201.018.5

10.5

21.2 214.017.7

13.0

21.0 226.516.5

15~5

20.9 229.016.1

18,0

20.9 231.S-15.7

21.0

21.1 234.016.9

23.5

20.6 236.514.1

28.5

19.8 239.014.0

33.5

19.5 242.012.6

38.5

18.8 244.011.3

43.5

18.6 247.010.6

49.0

18.0 249.59.8

54.0

18.1 252.08.0

59.0

18.1 254.56.9

64.0

17.7 257.08.0

69.0

17.8 259.56.4

74.0

17.6 262.04.6

87.0

17.7 264.53.2

99.5

17.7 267.02.2

125.0

18.0 272.02.5

137.5

17.6 275.01.4

150.5

18.3 287.51.3

163.0

18.4 300.01.3
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Table A-13. CEILING JET TEMPERATURES .
(CURTAIN WALL, L = 241 rom, D = 610 rom). c
(cant~nued)

H = 695 rom

r = 254 rom

Hf = 89 mm.
Q = 244 W

T = 26.25 C
00

Methanol

y (nun) T-T (C) Y (nun)T-T (C)
00

00

3.0

13.3 168.018.7

5.5

16.2 181.019.1

8.0

18.3 193.519.0

10.5

19.2 206.019.1

13.0

19.8 219.018.7

15~5

19.9 229.018.5

18.0

20.3 .231.518.4

21.0

20.4 234.018.1

23.5

20.3 236.518.4

26.0

20.5 239.018.3

28.5

20.5 242.018.3

31.0

20.9 244.018.0

33.5

20.8 247.017.8

36.0

20.5 249.517.3

38.5

20.6 252.016.5

43.5

20.6 254.516.3

48.8

20.2 257.014.7

54.0

20.1 259.514.9

59.0

19.9 262.013.5

64.0

19.5 264.513.0

69.0

19.4 267.010.6

74.0

18.5 269.59.4

79.6

18.9 272.07.4

92.0

19.0 275.04.9

104.5

18.7 277 .55.0

117.0

18.5 280.02.5

130.0

19.4 282.53.1

142.5

19.2 287.51.7

155.5

18.8 292.51.6

305.0

1.7
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