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The primary cooling system of JRR-3 is one of important facility which removes heat from 
reactor core. Therefore, it is necessary for safe and stable reactor operation to keep 
performance of four pumps which are main equipments of primary cooling system. These four 
pumps have been checked and maintained appropriately since the operation of JRR-3 started. 
Maintenance items and its records of primary cooling pumps are reported in this paper. 
Furthermore, aging problems of primary cooling pumps is investigated to contribute to 
management for maintenance of primary cooling pumps. 

Keywords : Research Reactor , JRR-3 , Maintenance , Main Pump , Sub-Pump , Primary 
Cooling System 

iiii

JAEA-Technology　2009-038

JAEA-Technology  2009-038

iii



iii

1.  ---------------------------------------------------------------------------------------------------------  1 
2. JRR-3 1 --------------------------------------------------  2 

2.1 JRR-3  ----------------------------------------------------------------------------------  2 
2.2 1  --------------------------------------------------------------------------------  2 

3.  ----------------------------------------------------------------------------------------------------------  9 
3.1  --------------------------------------------------------------------------------------------  9 
3.2 1  ------------------------------------------------------------------------  9 
3.3 1  -------------------------------------------------------------------- 10 
3.4  ---------------------------------------------------------------------------------------------------- 12 
3.5  ---------------------------------------------------------------------------------------------------- 12 

4.  ------------------------------------------------------------------------------------------------------------- 36 
 --------------------------------------------------------------------------------------------------------------------- 36 

 --------------------------------------------------------------------------------------------- 37 

Contents 

1. Introduction -----------------------------------------------------------------------------------------------------  1 
2. Outline of the cooling system in JRR-3 and the pumps for the primary  

cooling system ---------------------------------------------------------------------------------------------------  2 
2.1 Outline of the cooling system in JRR-3 -----------------------------------------------------------  2 
2.2 Outline of the pumps for the primary cooling system -----------------------------------------  2 

3. Maintenances --------------------------------------------------------------------------------------------------  9 
3.1 Outline of the maintenance ----------------------------------------------------------------------------  9 
3.2 Maintenance of the main pumps for the primary cooling system --------------------------  9 
3.3 Maintenance of the sub-pumps for the primary cooling system --------------------------- 10 
3.4 Inspection of performance ----------------------------------------------------------------------------- 12 
3.5 Inspection of function ----------------------------------------------------------------------------------- 12 

4. Conclusion ------------------------------------------------------------------------------------------------------- 36 
Acknowledgements ------------------------------------------------------------------------------------------------- 36 
Appendix Method of calculating head of pumps -------------------------------------------------------- 37 

iiii

JAEA-Technology  2009-038

iii



JAEA-Technology  2009-038

─ � ─



- 1 - 

1.

JRR-3 Japan Research Reactor No.3 20MW
2 11

JRR-3 1 1 2
1 1

1 1 1 1
2

1
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2. JRR-3 1

2.1 JRR-3
JRR-3 1 2

1 1
1 1 16N

1 Fig.2.1 1 1
16N 1

2

2
2 2 Fig.2.2 2

2 1

Fig.2.3

2

2.2 1
1 1 2 1 2 4

1 1 Table2.1
1

20MW 1 2 1
2 1 2400m3/h

10kW 1 2
1 480 m3/h

1 1
1

1 2

Fig.2.4 1 Fig.2.5

JAEA-Technology  2009-038

─ � ─

JAEA-Technology  2009-038

─ � ─



- 3 - 

Table2.1 1

 1  1

 KP2101 2 KP2111 2

 2  2

A A 

8kg/cm2 8kg/cm2

 55  55

 1200 m3/h/  270 m3/h/

46 m 4 m 

1500 rpm 1000 rpm 
 400A 400A 200A 200A 

250 kW 5.5 kW 

400 V 200 V 

4P 6P 

3740kg 683 kg 

3950 kg 728 kg 
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3.

3.1
1

3 20 15
Table3.1

1

12 20

3.2 1
1

1

1

10 1 No.1 No.2
Fig.3.1

13 1 32 3
M10 16

32

Table3.2
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2

Table3.3
3

12 No.2 14 No.1
0.2mm Fig.3.2 14

4

Table3.4

5

6

Table3.5
Table3.6
5 No.2

8 11 15 No.1 No.2
8 No.1 No.2

15 No.2

Table3.7

3.3 1
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1

1

14 1 No.2 Fig.3.3

2

Table3.8
3

8 No.2 10 No.1
1mm Fig.3.4 15

4

Table3.9

5

6

Table3.10
Table3.11

8 No.1 No.2

11 No.1 No.2
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3.4

Table3.12

Table3.13
JEC2137 1 2

JIS B8301 JEC2137

3 Table3.14
JIS B8301

1m 4 Table3.15

1

Table3.16

3.5
1 1

2 1
2 2

Table3.17 15
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Table3.1

1  H3.8.27 9.25 No.1
No.1

No.2
No.2

2  H4.11.10 11.26 No.1 2
No.1 2

3  H6.1.19 2.9
4  H7.4.25 5.29 
5  H8.7.15 8.1
6  H9.10.3 10.23
7  H11.1,18 2.18
8  H12.4.25 6.2
9  H13.10.9 11.30 
10  H15.1.17 2.17
11  H15.12.18 H16.2.3
12  H16.12.14 H17.2.2
13  H18.1.10 3.3
14  H18.12.15 H19.2.7
15  H20.4.1 5.16 

3

Table3.2
N m

1

 M20  132.39 153.96 
 M12  27.46 32.36

 M10  15.69 18.63
M30  228.49 266.74 

M24 362 453 
 M10 21 25

 M16  70.61 82.38

1
 M16  70.61 82.38

 M12  70.61 82.38
 M8 7.85 9.31
 M10 15.69 18.63

JAEA-Technology  2009-038

─ 12 ─

JAEA-Technology  2009-038

─ 13 ─



- 14 - 

Table3.3
mm

0.05
0.05

 225 2.5

Table3.4
mm

No.1 No.2 
C2 C1 C2 C1

1 0.60 0.62 
4 0.65 0.65 0.67 0.65 
5 0.64 0.64 0.66 0.64 
7 0.64 0.64 0.66 0.64 
9  0.63 0.65 0.66 0.69 0.63 0.65 0.61 0.68
12  0.64 0.68 0.64 0.68 0.66 0.67 0.63 0.67
14  0.64 0.68 0.64 0.68 0.66 0.68 0.63 0.67

1 7 9

0.59 1.34(mm) 0.59 1.34(mm)

C1
C2
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Table3.5

4 4

4 4

28 20 

4   

4   

4   

Table3.6

5  8 No.2 

8
2 No.1 No.2 

16 No.1 No.2 

11 16 No.1 No.2 

15
2 No.2 

16 No.1 No.2 
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Table3.7

mm

 0.008 0.061

 0.008 0.061

C

Table3.8

mm

0.05

0.05

 260 0.25 
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Table3.9
mm

No.1 No.2 
C2 C1 C2 C1

1 0.48 0.51 0.46 0.58 
2 0.48 0.53 0.46 0.58 
3 0.49 0.53 0.49 0.54 
4 0.47 0.54 0.46 0.54 
5 0.48 0.56 0.48 0.57 
6 0.48 0.56 0.48 0.57 
7 0.48 0.56 0.48 0.57 
8 0.48 0.56 0.48 0.57 
9  0.44 0.48 0.52 0.57 0.45 0.48 0.56 0.58
10  0.47 0.50 0.52 0.58 0.44 0.47 0.58 0.58
11  0.49 0.51 0.51 0.57 0.44 0.47 0.57 0.59
12  0.47 0.50 0.52 0.58 0.44 0.51 0.58 0.58
13  0.64 0.68 0.64 0.68 0.66 0.67 0.63 0.67
14  0.64 0.68 0.63 0.68 0.64 0.66 0.63 0.67
15  0.64 0.68 0.63 0.68 0.64 0.66 0.59 0.71

1 8 9

0.44 1.02(mm) 0.51 1.16(mm)

C1
C2
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Table3.10

2 2

2 2

14 4

1 1

4

2   

2   

2   

Table3.11

8 16 No.1 No.2 

11 2 No.1 No.2 
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Table3.12

 0.4  0.2
55 55
40 40

 55  70
 100  95

1200 m3/h
46

270 m3/h
4

JAEA-Technology  2009-038
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Table3.13
1. 1

37.6 31.0 35.5 33.0 39.2 33.0 36.1 37.6 36.2 34.1 30.0 31.4 36.2 36.1 33.6

32.7 25.0 28.0 26.5 29.3 27.0 26.7 26.3 26.1 31.2 27.0 34.0 32.2 26.9 32.6 

33.6 25.5 27.0 31.7 30.7 28.0 27.5 27.3 27.0 31.4 28.0 30.3 27.9 29.5 30.9

36.2 28.0 33.0 30.0 35.3 32.5 30.3 35.0 31.1 29.3 32.0 31.6 32.7 31.7 34.5

35.0 26.0 32.0 31.0 34.6 29.0 28.9 31.6 28.1 26.9 32.0 33.3 35.0 29.8 32.0

31.4 19.5 27.5 20.5 28.3 29.0 23.1 29.8 23.0 20.5 21.0 21.2 23.5 22.6 22.2

31.2 18.0 26.5 21.0 27.6 27.5 23.6 27.9 22.6 20.2 20.0 21.4 24.0 23.2 21.9

37.6 28.5 35.4 31.5 35.9 34.5 30.6 34.9 31.1 31.1 33.2 31.7 33.0 32.4 35.7

35.3 25.9 32.5 31.4 35.1 30.1 28.9 31.5 28.0 27.2 33.0 33.9 35.6 30.5 33.2

27.5 24.0 23.0 24.3 26.2 23.0 21.0 25.2 26.7 20.5 22.5 22.0 22.2 21.7 23.2

39.1 31.0 36.5 35.2 40.6 34.0 35.8 40.4 36.5 35.5 32.5 34.4 35.6 37.3 38.9

34.4 26.0 30.5 26.5 30.2 28.5 32.1 29.6 27.8 33.5 35.5 37.5 32.8 23.4 28.4

35.9 26.0 30.0 27.3 30.1 28.0 26.3 29.6 28.1 35.1 25.0 35.0 27.4 28.3 28.4

36.7 29.0 37.0 33.0 36.7 35.0 31.9 37.1 32.4 34.1 33.0 31.6 34.2 32.3 35.2

35.4 27.0 36.0 33.0 36.7 33.5 29.3 33.5 30.1 30.2 29.0 31.7 30.9 33.1 32.4

32.1 19.0 29.0 25.0 29.6 30.0 24.4 32.0 23.7 22.6 22.0 26.9 24.7 24.5 22.2

32.0 19.0 28.0 24.0 29.2 29.5 23.7 30.9 23.8 21.8 22.0 21.5 24.7 24.7 22.0

38.3 29.7 38.8 34.3 36.6 36.1 32.1 35.8 32.4 33.9 34.6 32.6 34.2 34.0 35.7

36.1 26.8 37.0 34.1 36.5 35.2 29.4 32.9 29.8 30.4 29.6 32.4 31.4 34.1 33.6

25.0 23.0 24.0 21.7 26.0 24.0 21.4 23.9 23.2 21.0 24.0 23.6 26.6 23.5 23.6

TI2123 TI2124
TI2133 TI2134

55 40
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Table3.13
2. 1

48.6 43.5 47.0 46.5 44.0 47.0 48.6 49.7 46.9 44.5 46.5 48.8 44.9 46.9 45.2

45.4 43.0 45.0 44.0 47.5 42.0 43.2 44.8 42.8 41.2 44.0 34.6 43.3 43.4 42.6

38.6 27.0 34.0 33.5 34.0 33.5 35.4 39.0 38.3 37.8 36.0 44.4 36.0 36.5 32.0

33.3 28.0 30.0 28.0 31.0 29.0 28.5 30.9 29.8 26.8 28.5 28.3 28.5 28.5 28.7

32.3 24.5 30.0 26.0 27.0 25.0 23.1 27.5 26.8 22.6 24.0 23.8 22.1 19.0 24.4

34.1 29.2 31.1 30.6 32.8 30.4 28.2 30.4 30.1 28.0 29.0 28.4 28.6 28.4 29.2

26.8 20.0 24.0 21.5 24.0 22.0 20.2 23.6 22.2 20.2 20.5 21.9 20.4 20.9 22.5

49.3 43.0 46.0 44.5 42.0 44.5 47.6 48.1 48.0 45.8 46.0 43.9 47.2 45.0 43.0

43.7 42.5 44.0 40.5 45.0 41.0 41.7 43.4 43.6 39.9 41.5 33.6 36.0 43.1 40.2

30.7 35.0 33.5 30.5 32.0 27.5 35.7 37.4 37.8 35.2 37.0 42.3 31.7 36.1 32.2

31.4 26.5 29.5 26.5 30.0 28.0 27.4 30.4 29.3 25.9 27.5 27.9 28.1 28.7 28.4

30.9 24.5 31.0 25.5 25.5 26.5 26.2 29.2 27.6 21.8 21.0 24.2 22.5 23.0 25.2

32.9 28.1 31.6 28.9 32.3 30.1 28.4 30.5 30.1 27.1 28.9 28.5 28.8 28.9 29.1

25.1 20.5 24.0 21.5 24.0 21.5 20.1 23.6 22.2 19.4 22.0 20.9 20.5 20.5 21.8

TI2143 TI2153
55 40
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Table3.14

1. 1 No.1 

2.5 3.0 5.0 1.8 2.2 3.0 1.8 2.2 3.0 2.6 2.0 2.5 2.5 4.5 3.1

5.0 8.0 3.0 4.5 8.0 4.0 4.5 4.5 5.5 3.1 4.0 3.0 5.0 2.4 3.8

2.0 4.0 6.0 1.6 2.5 1.5 1.1 1.2 2.2 2.0 2.0 4.5 3.0 2.7 1.5

2.0 3.0 3.5 1.8 2.3 3.0 1.0 3.5 3.0 2.8 2.0 1.5 2.5 4.4 3.8

4.5 10.0 4.0 5.0 7.0 4.0 1.5 3.0 6.0 3.6 4.8 2.0 4.5 2.6 3.1

2.5 5.0 4.0 2.8 2.3 1.5 1.9 2.5 2.5 2.2 4.0 3.5 4.0 3.5 2.5

2.0 2.0 3.0 1.7 2.5 3.0 2.0 4.0 3.0 2.6 2.5 0.5 4.0 3.0 3.6

5.0 10.0 7.0 3.5 7.0 5.0 4.0 2.8 5.0 4.0 3.0 4.5 4.0 9.3 2.4

1.4 5.0 7.0 1.2 2.0 1.5 1.0 1.3 2.2 1.4 2.0 3.0 2.0 9.4 1.3

5.0 2.0 5.0 8.0 10.0 7.0 5.0 5.0 6.5 6.2 7.2 3.0 8.0 6.1 6.5

6.0 4.0 5.0 9.5 12.0 4.0 6.0 5.0 6.5 4.2 8.1 4.0 6.0 7.5 4.6

5.0 6.0 3.5 8.0 8.0 4.0 3.0 4.0 4.0 2.8 7.0 2.0 6.0 5.6 3.2

6.5 6.0 6.0 9.0 10.0 6.0 7.0 5.5 6.5 6.4 7.0 2.0 7.0 3.8 6.2

6.5 4.0 3.5 4.5 5.0 4.5 4.0 3.5 4.0 3.8 3.8 3.5 4.0 7.0 4.3

6.0 5.0 5.0 8.0 6.0 5.0 5.5 5.5 5.5 6.0 6.5 4.0 6.5 7.0 4.8

4.3 4.0 4.6 8.0 7.9 3.6 5.5 4.3 3.7 3.5 6.9 3.5 5.1 4.5 3.1

SI2122
55

JAEA-Technology  2009-038
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Table3.14

2. 1 No.2 

4.0 3.0 4.0 4.0 2.5 4.5 3.0 5.0 4.5 8.4 9.0 4.5 8.0 4.9 6.9

4.0 4.0 6.0 2.5 4.0 4.0 6.0 3.8 6.0 5.2 6.0 3.5 4.5 7.7 5.8

1.5 1.5 3.0 1.0 2.0 1.5 1.0 1.5 2.5 2.0 3.0 7.0 3.0 2.3 2.0

4.0 3.5 5.0 4.0 3.0 3.5 3.5 4.5 5.0 8.0 10.0 4.5 7.0 6.5 6.8

6.5 6.0 5.0 6.0 6.0 4.0 6.0 5.0 7.0 8.1 9.0 1.0 5.5 6.7 5.5

4.0 4.0 8.0 3.5 2.9 5.0 3.2 3.0 3.5 5.8 7.0 2.5 4.0 4.4 3.6

5.0 3.0 5.0 5.0 2.5 2.5 2.5 5.5 4.5 7.6 9.0 0.5 10.5 9.0 6.5

3.0 3.0 2.0 4.5 3.5 2.0 4.5 3.0 4.5 3.4 2.0 2.0 2.5 7.2 4.0

1.5 1.5 4.0 1.0 0.9 1.5 1.2 4.0 2.5 4.0 4.0 1.5 3.0 2.5 2.4

8.0 9.0 9.0 9.0 8.0 7.0 9.0 8.0 8.0 8.8 9.0 3.0 9.5 6.6 7.7

10.0 5.0 6.0 10.0 9.0 7.5 7.0 6.5 5.5 9.0 8.0 6.0 7.0 8.2 5.7

8.0 3.0 11.0 7.0 5.0 5.0 5.0 5.0 3.5 6.8 8.0 3.5 6.0 5.5 4.1

10.0 9.0 8.0 8.0 8.0 6.0 8.0 7.5 9.0 8.4 8.0 1.5 7.0 4.8 7.8

5.0 4.0 6.0 5.0 6.0 4.0 4.0 5.0 6.0 5.2 4.0 4.5 4.5 8.7 3.8

10.0 5.0 4.0 5.0 7.0 6.0 6.0 6.0 6.0 7.0 9.0 4.0 6.5 7.7 6.6

11.0 8.0 9.9 9.3 9.6 7.8 7.1 7.0 7.1 8.4 7.9 8.0 6.6 6.1 5.6
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Table3.14

3. 1 No.1 

1.0 1.5 0.6 0.5 0.7 1.8 0.7 0.5 1.2 1.9 0.7 2.8 1.0 1.5 1.8

1.8 1.2 1.5 1.4 2.3 2.4 2.5 1.5 1.2 1.4 1.2 2.5 2.0 2.1 2.1

0.6 1.0 0.7 1.3 0.7 0.8 0.6 1.4 1.5 1.1 1.2 2.5 1.0 1.2 1.1

1.2 0.5 0.8 0.7 0.7 2.0 0.5 0.8 0.8 0.6 0.5 4.0 1.5 1.2 0.6

2.5 1.0 1.4 1.2 1.9 1.5 1.0 1.3 1.1 1.4 1.0 2.5 1.5 1.1 1.4

0.5 0.5 0.7 0.9 0.9 0.8 0.5 0.6 0.8 1.0 0.8 1.7 1.0 0.7 0.7

0.9 1.5 0.8 1.0 1.2 2.2 0.7 0.7 1.5 1.0 1.0 3.2 1.0 1.6 0.9

1.8 1.5 1.5 1.6 2.1 2.0 1.2 1.3 1.7 2.1 1.4 2.0 1.5 0.9 1.7

0.5 1.5 0.7 1.0 1.3 1.0 0.4 0.6 1.0 0.8 0.6 2.0 1.0 0.9 0.8

0.5 0.4 0.5 0.3 0.3 1.5 0.6 0.5 0.6 0.7 0.8 0.5 0.5 0.7 0.3

0.6 1.0 0.7 0.5 0.6 0.5 0.3 0.4 1.0 0.6 0.6 0.9 0.5 0.5 1.4

0.5 0.2 0.3 0.5 0.5 0.5 0.3 0.3 0.5 0.4 0.3 0.6 0.5 0.5 0.3

1.5 0.4 1.0 0.4 0.5 1.7 0.3 0.5 0.8 0.9 0.6 0.4 1.0 1.0 1.4

0.6 1.0 0.9 0.5 0.7 0.8 0.3 0.7 0.8 0.6 0.5 0.2 1.0 0.8 1.5

0.2 0.2 0.5 0.3 0.5 0.5 0.2 0.4 0.5 0.4 0.5 0.3 0.5 0.5 0.6

0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.4 0.3 0.3 0.3 0.3 0.3 0.3
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Table3.14

4. 1 No.2 

0.7 0.5 0.7 0.5 0.7 0.8 1.0 0.7 1.0 1.2 0.6 4.0 1.0 1.7 2.4

1.6 1.5 1.2 1.7 2.4 2.1 1.1 1.3 2.4 2.0 1.8 12.0 2.5 2.7 2.5

0.7 0.5 0.8 0.7 0.9 0.7 0.8 1.0 1.2 1.2 1.6 5.0 1.5 1.4 1.2

0.5 0.5 0.7 0.4 0.8 1.1 0.7 0.8 0.7 0.4 1.0 1.5 2.0 1.3 0.7

1.5 1.0 1.2 0.9 1.2 1.2 1.0 1.2 1.7 1.2 1.2 3.0 2.0 0.9 1.5

0.6 0.5 0.7 0.6 0.8 0.6 0.7 0.7 1.1 0.8 0.8 2.0 1.0 0.7 0.7

0.5 0.5 0.6 0.6 0.8 0.7 0.7 0.9 1.2 1.0 1.4 2.5 2.0 2.7 1.0

1.8 1.5 1.2 1.2 1.8 1.6 1.1 1.3 1.8 1.6 1.8 6.0 2.0 1.0 1.4

0.5 0.5 0.6 0.6 0.9 0.4 0.5 0.8 1.0 0.6 0.4 3.0 1.0 1.0 0.9

0.3 0.5 0.5 0.7 0.8 0.8 0.3 0.7 0.8 0.6 0.8 0.4 1.5 0.9 0.4

0.5 0.5 0.7 0.3 0.5 0.5 0.4 0.5 0.5 0.3 0.8 0.5 1.0 0.8 0.7

0.4 0.5 0.4 0.3 0.3 0.3 0.3 0.5 0.7 0.2 0.4 0.6 0.5 0.5 0.3

0.5 0.5 0.8 0.4 0.5 0.4 0.3 0.5 0.6 1.0 0.6 0.2 0.5 1.1 1.4

0.5 0.5 0.8 0.5 0.7 0.8 0.3 0.4 0.8 0.4 0.6 0.2 0.5 0.8 1.3

0.4 0.5 0.5 0.5 0.7 0.3 0.2 0.3 0.5 0.2 0.4 0.3 0.5 0.4 0.6

0.3 0.3 0.3 0.3 0.2 0.2 0.3 0.5 0.3 0.3 0.3 0.3 0.2 0.3 0.2

SI2152
70

JAEA-Technology  2009-038

─ 24 ─

JAEA-Technology  2009-038

─ 25 ─



- 26 - 

Table3.15
dB

99 99 99 99 98 100 93 100 100 100 98 99 98 97 99

99 99 100 100 100 100 100 99 99 99 99 99 98 98 99

99 99 99 100 100 99 100 100 100 99 98 99 98 98 99

98 97 95 98 99 99 97 98 98 97 97 97 97 96 98

60 65 50 54 56 56 58 57 55 56 68 69 63 62 66

98 99 98 100 100 100 100 100 100 99 99 99 99 99 99

99 99 100 100 100 100 100 100 100 100 99 99 99 99 98

99 99 100 100 100 100 100 100 100 100 99 99 99 98 99

98 98 98 99 99 99 97 99 99 97 98 97 98 97 99

57 65 50 61 56 57 60 56 55 57 64 68 63 62 64

62 72 60 61 64 61 63 63 65 69 66 68 68 66 69

62 70 60 60 62 64 62 60 65 67 64 68 68 64 71

60 70 60 62 66 62 62 63 66 69 66 69 68 65 70

57 70 61 61 64 60 63 63 66 69 66 68 66 65 68

45 60 45 52 56 56 58 57 55 56 63 68 60 60 66

62 70 60 61 67 63 69 70 67 68 65 68 68 66 71

62 70 62 61 65 65 66 67 66 67 67 68 67 66 69

62 70 61 61 64 61 69 68 66 68 67 68 67 65 68

63 70 60 61 65 64 69 71 67 67 66 67 68 65 67

47 60 40 54 56 56 60 57 55 57 64 62 60 63 68

100 95
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Table3.16
1. 1

No.1 No.2 
m3/h m m3/h m

1 1215 48.3 1218 48.4 
2 1203 48.3 1204 49.3 
3 1221 48.2 1229 49.3 
4 1214 48.4 1213 49.2 
5 1217 48.3 1208 49.2 
6 1213 47.7 1214 48.1 
7 1212 48.3 1215 49.3 
8 1215 48.2 1215 49.0 
9 1210 48.4 1215 49.1 
10 1210 48.4 1210 49.3 
11 1213 48.3 1213 49.3 
12 1218 48.0 1215 49.0 
13 1218 47.9 1219 48.9 
14 1221 47.2 1208 48.9 
15 1232 47.8 1224 49.1 

1200 m3/h 46
2. 1

No.1 No.2 
m3/h m m3/h m

1 270 4.2 270 4.0 
2 273 4.3 274 4.7 
3 271 4.2 272 4.1 
4 275 4.1 271 4.0 
5 275 4.2 275 4.0 
6 274 4.3 274 4.1 
7 273 4.1 273 4.1 
8 273 4.1 272 4.1 
9 273 4.2 272 4.0 
10 270 4.3 272 4.0 
11 272 4.1 272 4.0 
12 274 4.1 272 4.0 
13 274 4.3 272 4.0 
14 274 4.4 274 4.1 
15 274 4.1 271 4.0 

270 m3/h 4
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Table3.17

1.

m3/h  270  482 491 
1 No.1 m3/h  233 242 
1 No.2 m3/h  227 249 
1 No.1 1 MPa 0.123 
1 No.1 2 MPa 0.296 
1 No.2 1 MPa 0.124 
1 No.2 2 MPa 0.314 

1 270 m3/h
1 1 2 1

2.

m3/h  2400 2476 2493 
1 No.1 m3/h

1200
1203 1218 

1 No.2 m3/h  1204 1217 
1 No.1 1 MPa 0.258 
1 No.1 2 MPa 0.296 
1 No.2 1 MPa 0.260 
1 No.2 2 MPa 0.314 

1 2400m3/h
1 1200m3/h
1 1 2 1
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4.

1
1

No.1
15 0.34mm

15 1 0.2mm

1

JRR-3
JRR-3
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1 JIS B8301
H H 1 H2

H m
H1 m
H2 m

 p1  U12

H1 z1         
g  2g 

     p2  U22

H2 z2         
g  2g 

z1 m
z2 m
p1 Pa
p2 Pa

1000kg/m3

g 9.8m/s2

U1 m/s
U2 m/s

MPa
P1 P2 106

H Z V
g

P1 MPa
P2 MPa
Z m

Z z1 z2

V
m V U12 U22 /2g
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JIS B8301
Q

U
A

U m/s
Q m3/s
A m2

1 1 No.1 No.2 
1 1200 m3/h 400A

1200/3600
U1 2.65 m/s

0.40/2 2

1 1200 m3/h 450A
1200/3600

U2 2.09 m/s
0.45/2 2

1
 U12 U22

V 0.13 m
2g 

2 1 No.1 No.2 
1 270 m3/h 200A 

270/3600
U1 2.38 m/s

0.20/2 2

1 270 m3/h 250A 
270/3600

U2 1.52 m/s
0.25/2 2

1
 U12 U22

V 0.17 m
2g 
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