1056 % & W

% 53 4 (1967) 8=

BEEBRT Z2HAZRF—4 - 22 2 —icont

H 7o R

Review of Steam Ejector for Vacuum Degassing Process
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Specification of experimental appratus.
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First ejector 400 50§ 50 § 700
Secend ejector 220-0 254 25 ¢ 400
First barometric condenser — Dia. 565 ¢ , Length 2235
Second barometric condenser — Dia. 250 §, Length 1100
Through-put : 5~8 kg /hr; Pressure of motive steam : 7kg/cm?-G
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Table 3. Composition of exhaust gas.

Components (%)

Hy | CO | CO: | O, N,

: begin | 19°1 | 76°4 | 01 0-4 40
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Table 4. Relation between quantities of heats,
through-put and utilities.

" Through at [Steam consump-|Steam feed
thgi‘:t(ltl\es of 05 gtorr tion per charge rate
’ (kg/hr) (t) (t/hr)
30 120 1 3.5
50 150~180 1.5 4.5
80 200~250 2 6
120 255~-300 2.5 8
150 400 4 12
200 450~500 5 15
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Fig. 12. Relation between pressure in diffuser and
backing pressure. (a; =70, a;=200)
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Fig. 13. Influence of divergent ratio of nozzle.
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Fig. 4. Relationships between divergent ratio of nozzle
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Fig. 17. Performance curves of 1st boostor of 6-stage ejectors system.
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Table 5. Partial pressure of air under the give
through-put.

Air through-put
Suction pressure

6.3
N-1/min

Total pressure(torr) 2:3x10-3 |1.9%x10-2 |3.4x10-2

Partial pressure of
air (torr)

ON-1/min {3 N-l/min

6x10-3% |1.7x10-2 |3.1x10-2
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Fig. 18. Typical pumping down curve and utilities
of five-stage ejectors for vacuum degassing
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Fig.19. Performance curve of five-stage steam ejector.
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‘I'able 6. Specific requirements of sicam and water.
(at 7 kg/cm2-G of motive steam pressure)

Temp. of water °C 30 25 20
Operating press torr 0'1| 05 1°0| 0-1] 05 1-0| 01 0-5 1-0
Specific requirements of steam ig steam | 53 | 96 | 22 | 50 | 24 | 20 | 46 | 23 | 19

g suction air
Specific requirements of water | K& WAr . | 46| 2:0| 1.6 33| 14| 10| 24| 10| 0.8
g suction air
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Table 7.

Typical specifications of steam ejectors for vacuum degassing (pressure of motive
steam : 7 kg /cm?-G : operating pressure 0°1 torr).

Quantities of heat (t) 50 100 150
Vol. of vacuum tank (m?3) 50 100 150
Through-put ( kg /hr) 120 220 300
Pumping down time to 0-1 torr (min) 5 5 5
Stages 5+1 Exhaustor 5+1 Exhaustor 541 Exhaustor
: o Steam rate (t/hr) 8-4 14-6 22-1
Temp. of water 30°C Water rate (t/hr) 620 1150 1620
o Steam rate (t/hr) 7-2 13-5 - 19°8
Temp. of water 20°C Water rate (t/hr) 350 680 960
1 st boostor 1500 § % 15,000 2500 § = 26,000 2900 § % 30,000
Size of ejectors 2 nd boostor 1100 § x 11,000 2100 § % 21,000 2400 § x 24,000
Suction Ellia (mm) 3rd boostor 900 ¢ x 9,000 1500 § % 15,000 1900 ¢ % 20,000
< Total lensth (mm) 1 st ejector 300 ¢ x 3,000 420 § % 4,500 500 § X 6,000
g 2 nd ejector 130§ x 1,500 180 § x 2,000 220 § X 2,500
Exhaustor 3004 x 3,000 330 ¢ x 3,700 400 § x 4,500

10 T r
o : Steam ejector system, % Mechonical pump system
5 full_line : utilities cost, dotted fine : running cost
o/
8 T e
o 9=""‘~?‘5:—-— |
£ e S T
g o5 = -~ — -~
5 =
o
S
hd
01 =l
Q 300 500 {000 15C0
Speed of exhaust . (m*/min)

Fig.21. Comparisons between utilities cost and
running cost of two pumping systems.
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X0, BEE ltorr 0gETix, iR E 50kg/hril 1
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(1) wEEEErBEERER

(2) HEFVAERLHREM
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BIZOWTTi 272 REHF % Table 7 [To 515 1.
Table 7@ 5 L CEME 50t, HigsEE 120kg/hr,
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