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ELECTRIC MOTORS

MOTOR PERFORMANCE CURVE

Rated Output (KW/HP) :  5.5/7.5 Poles: 6 Efficiency Class : IE3
CURRENT VS TIME CURVE
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Iﬁl ELECTRIC MOTORS MOTOR PERFORMANCE CURVE
Rated Output (kW/HP) :  5.5/7.5 Poles: 6 Efficiency Class : IE3
THERMAL WITHSTAND CURVE
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I%I hindustan DATA SHEET: Motor Type

ELECTRIC MOTORS INDUCTION MOTOR 2HE3 106-06
No. of Phases 3 Reference Standard 1S:12615
Frame Designation 100L Protection 1S:4691 IP 55
kw 1.5 Vibration Standard 1S:12075
Rated Output
HP 2.0 Noise Standard 1S:12065

No. of Poles 6 Duty S1
Rated Voltage V 415 Insulation Class F
Rated Frequency Hz 50 Cooling 1S:6362 IC411
Rated Current A 3.3 Type HM3GN
Rated Speed rpm 945 Terminal | Terminal Size M5
Rated Torque kgm 1.55 gz;ns No. of Terminal 6

Full load % 82.5 Max. cable size (Cu) mm? 1x3Cx2.5
Efficiency | 3/4 load % 82.5 DE 620622

1/2 load % 80.0 NDE 6206272

Full load 0.77 g:aring Lubrication Prelubricated
;merr 3/4 load 0.71 Life L10 (Direct Coupled) hrs. 50,000

1/2 load 0.60 Regreasing Time hrs. -
Max. Temp. Rise (Res.) °C 70 Lifting Eyebolt M8
Acceleration Time sec. - Motor Weight (approx) kg 34.0
Stator Connection Y Rotor GD? kgm? 0.0336
Tropicalised? (Yes / No) Yes Ambient Temp. °C 50
I /1 5.5 Overall Dimensions of Packed motor (LxBxH) (mm)
T/ T, 2.2 -
Too! T, 2.6 Voltage Variation + % 10
Locked rotor Hot sec. 10 Frequency Variation + % 5
withstand time Cold sec. 23 Combiend Variation + % 10
Remarks: (1) Efficiency Class : IE3

2) Motor Construction : TEFC

4) Minimum Starting Voltage : 80%
5) Permissible Fault Level: 50KA for 0.25 sec

(
(
(3) Suitable Cable Gland & Lugs BY AVPL
(
(
(6) No. of Hot/Cold Starts: 3/3

Data subject to tolerance as per IEC 60034-1

Prep.: Engg Chkd.:

Date: Date:
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I%I hllll]llsliﬂll MOTOR PERFORMANCE CURVE

ELECTRIC MOTORS

Rated Output (kW/HP) :  1.5/2.0 Poles: & Efficiency Class : IE3
LOAD VS EFFICIENCY CURVE
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l'I'I ELECTRIC MOTORS
Rated Output (kW/HP) :  1.5/2.0 Poles: 6 Efficiency Class : IE3
TORQUE SPEED CURVE
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M ELECTRIC MOTORS MOTOR PERFORMANCE CURVE

Rated Output (kW/HP) :  1.5/2.0 Poles: 6 Efficiency Class : IE3
CURRENT VS TIME CURVE
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I'I-T-I'I ELECTRIC MOTORS MOTOR PERFORMANCE CURVE
Rated Output (kW/HP) :  1.5/2.0 Poles: 6 Efficiency Class : IE3
THERMAL WITHSTAND CURVE
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Iml hindustan DATA SHEET: Motor Type
IMB ELECTRIC MOTORS INDUCTION MOTOR 2HE3 106-04
No. of Phases 3 Reference Standard 1S:12615
Frame Designation 100L Protection 1S:4691 IP 55
kw 2.2 Vibration Standard 1S:12075
Rated Output
HP 3.0 Noise Standard 1S:12065
No. of Poles 4 Duty S1
Rated Voltage \Y 415 Insulation Class F
Rated Frequency Hz 50 Cooling 1S:6362 IC411
Rated Current A 4.3 Type HM3GN
Rated Speed rpm 1440 Terminal | Terminal Size M5
Rated Torque kgm 1.49 gz)t(ans No. of Terminal 6
Full load % 86.7 Max. cable size (Cu) mm? 1x3Cx2.5
Efficiency | 3/4 load % 86.7 DE 620622
1/2 load % 84.0 NDE 620622
Full load 0.82 nga'ing Lubrication Prelubricated
;‘xr 3/4 load 0.78 Life L10 (Direct Coupled)  hrs. 50,000
1/2 load 0.67 Regreasing Time hrs. -
Max. Temp. Rise (Res.) °C 70 Lifting Eyebolt M8
Acceleration Time sec. - Motor Weight (approx) kg 34.0
Stator Connection D Rotor GD? kgm? 0.0237
Tropicalised? (Yes / No) Yes Ambient Temp. °C 50
s/ 1, 7.5 Overall Dimensions of Packed motor (LxBxH) (mm)
T/ T, 25 _
Too! T 3.0 Voltage Variation + % 10
Locked rotor Hot sec. 5 Frequency Variation £ % 5
withstand time Cold sec. 13 Combiend Variation + % 10

Remarks:

1) Efficiency Class : IE3
2) Motor Construction : TEFC

4) Minimum Starting Voltage : 80%
5) Permissible Fault Level: 50KA for 0.25 sec

6) No. of Hot/Cold Starts: 3/3

(
(
(3) Suitable Cable Gland & Lugs BY AVPL
(
(
(

Data subject to tolerance as per IEC 60034-1

Prep.: Engg

Date:

Chkd.:

Date:
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ELECTRIC MOTORS

MOTOR PERFORMANCE CURVE

Rated Output (kW/HP) . 2.2/3.0 Poles: 4 Efficiency Class : IE3
LOAD VS EFFICIENCY CURVE
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ELECTRIC MOTORS

MOTOR PERFORMANCE CURVE
Rated Output (KW/HP) :  2.2/3.0 Poles: 4 Efficiency Class : IE3
TORQUE SPEED CURVE
350
300 —
/)
250 =] /'/
\;
200

w * .
3 ceeenn, g .
& 150 s XV VO et L1
o o-........... veses® . ..
- 1% eeees deesssesssegoece "

100 ’..

50 |

0 '

0 10 20 30 40 50 60 70 80 90 100
SPEED (%)
------ At 80%V At 100%V
Prep.: SK Date: 25-12-2021 Revision: -

Page 394 of 538



Il

hlﬂﬂustﬂll MOTOR PERFORMANCE CURVE

ELECTRIC MOTORS

Rated Output (KW/HP) :  2.2/3.0 Poles: 4 Efficiency Class : IE3
CURRENT VS TIME CURVE
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Iﬁl ELECTRIC MOTORS MOTOR PERFORMANCE CURVE
Rated Output (kW/HP) :  2.2/3.0 Poles: 4 Efficiency Class : IE3
THERMAL WITHSTAND CURVE
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Iml hindustan DATA SHEET: Motor Type
IMH ELECTRIC MOTORS INDUCTION MOTOR 2HE3 096-06
No. of Phases 3 Reference Standard 1S:12615
Frame Designation 90L Protection 1S:4691 IP 55
kW 1.1 Vibration Standard 1S:12075
Rated Output
HP 1.5 Noise Standard 1S:12065

No. of Poles 6 Duty S1
Rated Voltage v 415 Insulation Class F
Rated Frequency Hz 50 Cooling 1S:6362 IC411
Rated Current A 2.7 Type HM2GN
Rated Speed rpm 940 Terminal | Terminal Size M4
Rated Torque kgm 1.14 gz;us No. of Terminal 6

Full load % 81.0 Max. cable size (Cu) mm? 1x3Cx2.5
Efficiency | 3/4 load % 81.0 DE 620527

1/2 load % 76.0 NDE 620527

Fullload 0.70 gzzing Lubrication Prelubricated
;‘xr 3/4 load 0.62 Life L10 (Direct Coupled)  hrs. 50,000

1/2 load 0.50 Regreasing Time hrs. -
Max. Temp. Rise (Res.) °C 70 Lifting Eyebolt -
Acceleration Time sec. - Motor Weight (approx) kg 30.0
Stator Connection Y Rotor GD? kgm? 0.0190
Tropicalised? (Yes / No) Yes Ambient Temp. °C 50
lst /1 5.5 Overall Dimensions of Packed motor (LxBxH) (mm)
T/ T, 2.2 -
Too! T, 2.6 Voltage Variation + % 10
Locked rotor Hot sec. 12 Frequency Variation + % 5
withstand time Cold sec. 25 Combiend Variation % 10
Remarks: (1) Efficiency Class : IE3

(2) Motor Construction : TEFC

(3) Suitable Cable Gland & Lugs BY AVPL

(4) Minimum Starting Voltage : 80%

(
(

5) Permissible Fault Level: 50KA for 0.25 sec
6) No. of Hot/Cold Starts: 3/3

Data subject to tolerance as per [EC 60034-1

Prep.: Engg

Date:

Chkd.:

Date:
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hindustan

ELECTRIC MOTORS

MOTOR PERFORMANCE CURVE

Rated Output (KW/HP):  1.1/1.5

Poles: 6 Efficiency Class : IE3

EFFICIENCY (%)
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Prep.:

SK

Date:

14/07/2022 Revision: -
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Iml |'|III[|IIS|ZEIII MOTOR PERFORMANCE CURVE
I'I'I ELECTRIC MOTORS
Rated Output (kW/HP):  1.1/1.5 Poles: 6 Efficiency Class : IE3
TORQUE SPEED CURVE
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Prep.: SK Date: 14/07/2022 Revision: -
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ELECTRIC MOTORS

MOTOR PERFORMANCE CURVE

Rated Output (kW/HP) :  1.1/1.5 Poles: 6 Efficiency Class : IE3
CURRENT VS TIME CURVE
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Prep.: SK Date: 14/07/2022 Revision: -
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Mhhindustan
Iﬁl ELECTRIC MOTORS MOTOR PERFORMANCE CURVE
Rated Output (KW/HP) : Poles: 6 Efficiency Class : IE3
THERMAL WITHSTAND CURVE
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Prep.: SK Date: 14/07/2022 Revision: 0
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Hhinduslan DATA SHEET: Motor Type
IMBELECTRIC MOTORS INDUCTION MOTOR 2HE3 080-02
No. of Phases 3 Reference Standard 1S:12615
Frame Designation 80 Protection 1S:4691 IP 55
kw 0.75 Vibration Standard 1S:12075
Rated Output
HP 1.0 Noise Standard 1S:12065

No. of Poles 2 Duty S1
Rated Voltage V 415 Insulation Class F
Rated Frequency Hz 50 Cooling 1S:6362 IC411
Rated Current A 1.6 Type HM2GN
Rated Speed rpm 2850 Terminal | Terminal Size M4
Rated Torque kgm 0.26 gz)t(ans No. of Terminal 6

Full load % 80.7 Max. cable size (Cu) mm? 1x3Cx2.5
Efficiency | 3/4 load % 80.7 DE 6204272

1/2 load % 78.0 NDE 620422

Full load 0.81 ng:”g Lubrication Prelubricated
;‘;‘fgr 3/4 load 0.76 Life L10 (Direct Coupled)  hrs. 50,000

1/2 load 0.63 Regreasing Time hrs. -
Max. Temp. Rise (Res.) °C 70 Lifting Eyebolt -
Acceleration Time sec. - Motor Weight (approx) kg 15.0
Stator Connection Y Rotor GD? kgm? 0.0049
Tropicalised? (Yes / No) Yes Ambient Temp. °C 50
g /1 7.0 Overall Dimensions of Packed motor (LxBxH) (mm)
T/ T, 25 _
Too! T, 2.5 Voltage Variation £ % 10
Locked rotor Hot sec. 6 Frequency Variation + % 5
withstand time Cold sec. 14 Combiend Variation + % 10

Remarks:

(1) Efficiency Class : IE3
(2) Motor Construction : TEFC

(3) Suitable Cable Gland & Lugs BY AVPL
(4) Minimum Starting Voltage : 80%
)
)

(5) Permissible Fault Level: 50KA for 0.25 sec
(

6) No. of Hot/Cold Starts: 3/3

Data subject to tolerance as per IEC 60034-1

Prep.: Engg

Date:

Chkd.:

Date:
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I%I hmduslan MOTOR PERFORMANCE CURVE

ELECTRIC MOTORS

Rated Output (kW/HP) :  0.75/1.0 Poles: 2 Efficiency Class : IE3
LOAD VS EFFICIENCY CURVE
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Prep.: SK Date: RN Revision: O
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Iﬁlhlﬂﬂustﬂﬂ MOTOR PERFORMANCE CURVE

ELECTRIC MOTORS

Rated Output (KW/HP) :  0.75/1.0 Poles: 2 Efficiency Class : IE3
TORQUE SPEED CURVE
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Prep.: SK Date: NN Revision: 0
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hlﬂ['llsliﬂll MOTOR PERFORMANCE CURVE

ELECTRIC MOTORS

Rated Output (kW/HP) :  0.75/1.0 Poles: 2 Efficiency Class : [E3
CURRENT VS TIME CURVE
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Prep.: SK Date: EENIEEE Revision: 0
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M hindustan
Iﬁl ELECTRIC MOTORS MOTOR PERFORMANCE CURVE
Rated Output (kW/HP) :  0.75/1.0 Poles: 2 Efficiency Class : IE3
THERMAL WITHSTAND CURVE
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Prep.: SK | Date: MmO | Revision: O
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Iml hindustan DATA SHEET: Motor Type
IMB ELECTRIC MOTORS INDUCTION MOTOR 2HE3 083-02
No. of Phases 3 Reference Standard 1S:12615
Frame Designation 80 Protection 1S:4691 IP 55
kW 1.1 Vibration Standard 1S:12075
Rated Output
HP 1.5 Noise Standard 1S:12065
No. of Poles 2 Duty S1
Rated Voltage v 415 Insulation Class F
Rated Frequency Hz 50 Cooling 1S:6362 IC411
Rated Current A 2.2 Type HM2GN
Rated Speed rpm 2850 Terminal | Terminal Size M4
Rated Torque kgm 0.38 gz)t(a"s No. of Terminal 6
Full load % 82.7 Max. cable size (Cu) mm? 1x3Cx2.5
Efficiency | 3/4 load % 82.7 DE 620427
1/2 load % 80.0 NDE 620427
Full load 0.84 gzzing Lubrication Prelubricated
;‘;‘f;‘f 3/4 load 0.80 Life L10 (Direct Coupled)  hrs. 50,000
1/2 load 0.72 Regreasing Time hrs. -
Max. Temp. Rise (Res.) °C 70 Lifting Eyebolt -
Acceleration Time sec. - Motor Weight (approx) kg 17.0
Stator Connection Y Rotor GD? kgm? 0.0062
Tropicalised? (Yes / No) Yes Ambient Temp. °C 50
s /1, 7.0 Overall Dimensions of Packed motor (LxBxH) (mm)
T/ T, 2.6 -
Too! T, 2.5 Voltage Variation % 10
Locked rotor Hot sec. 6 Frequency Variation + % 5
withstand time Cold sec. 13 Combiend Variation % 10
Remarks: (1) Efficiency Class : IE3

2) Motor Construction : TEFC

3) Suitable Cable Gland & Lugs BY AVPL

5) Permissible Fault Level: 50KA for 0.25 sec

6) No. of Hot/Cold Starts: 3/3

(1
2)
3)
(4) Minimum Starting Voltage : 80%
(5)
(6)

Data subject to tolerance as per [EC 60034-1

Prep.: Engg

Date:

Chkd.:

Date:
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I%lhlﬂﬂllstﬂll MOTOR PERFORMANCE CURVE

ELECTRIC MOTORS

Rated Output (kW/HP) . 1.1/1.5 Poles: 2 Efficiency Class : IE3
LOAD VS EFFICIENCY CURVE
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Prep.: SK Date: 25-12-2021 Revision: S
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Koj hindustan

ELECTRIC MOTORS

MOTOR PERFORMANCE CURVE
Rated Output (KW/HP) :  1.1/1.5 Poles: 2 Efficiency Class : IE3
TORQUE SPEED CURVE
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Prep.: SK Date: 25-12-2021 Revision: -
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hlﬂdllstall MOTOR PERFORMANCE CURVE

ELECTRIC MOTORS

Rated Output (KW/HP):  1.1/1.5 Poles: 2 Efficiency Class : IE3
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Iﬁl ELECTRIC MOTORS MOTOR PERFORMANCE CURVE
Rated Output (KW/HP) :  1.1/1.5 Poles: 2 Efficiency Class : IE3
THERMAL WITHSTAND CURVE
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Iml hindustan DATA SHEET: Motor Type
IMB ELECTRIC MOTORS INDUCTION MOTOR 2HE3 080-04
No. of Phases 3 Reference Standard 1S:12615
Frame Designation 80 Protection 1S:4691 IP 55
kw 0.55 Vibration Standard 1S:12075
Rated Output
HP 0.75 Noise Standard 1S:12065
No. of Poles 4 Duty S1
Rated Voltage V 415 Insulation Class F
Rated Frequency Hz 50 Cooling 1S:6362 IC411
Rated Current A 1.3 Type HM2GN
Rated Speed rpm 1430 Terminal ' Terminal Size M4
Rated Torque kgm 0.37 g:.:a”s No. of Terminal 6
Full load % 80.8 Max. cable size (Cu) mmz | 1x3Cx2.5
Efficiency | 3/4 load % 80.8 DE 620427
1/2 load % 74.0 NDE 6204722
Full load 0.73 gz:t:\aring Lubrication Prelubricated
;‘xr 3/4 load 0.66 Life L10 (Direct Coupled)  hrs. 50,000
1/2 load 0.53 Regreasing Time hrs. -
Max. Temp. Rise (Res.) °C 70 Lifting Eyebolt -
Acceleration Time sec. - Motor Weight (approx) kg 15.0
Stator Connection Y Rotor GD? kgm? 0.0049
Tropicalised? (Yes / No) Yes Ambient Temp. °C 50
ls /1y 6.0 Overall Dimensions of Packed motor (LxBxH) (mm)
T/ T, 2.2 -
Too! T, 2.6 Voltage Variation £ % 10
Locked rotor Hot sec. 6 Frequency Variation + % 5
withstand time Cold sec. 14 Combiend Variation % 10

Remarks:

(4

)
)
®)
)

(1) Efficiency Class : IE3
(2) Motor Construction : TEFC
(3) Suitable Cable Gland & Lugs By AVPL

Minimum Starting Voltage : 80%
Permissible Fault Levl : 50KA for 0.25 sec
(6) No. of Holt/Cold Starts: 3/3

Data subject to tolerance as per [EC 60034-1

Prep.: Engg

Date:

Chkd.:

Date:
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Iml hlﬂﬂllstﬂll MOTOR PERFORMANCE CURVE
IMM ELECTRIC MOTORS
Rated Output (kW/HP) . 0.55/0.75 Poles: 4 Efficiency Class : IE3
LOAD VS EFFICIENCY CURVE
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ELECTRIC MOTORS

MOTOR PERFORMANCE CURVE

Rated Output (kW/HP) :  0.55/0.75 Poles: 4 Efficiency Class : IE3
TORQUE SPEED CURVE
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hllldllstﬂll MOTOR PERFORMANCE CURVE

ELECTRIC MOTORS

Rated Output (kW/HP) :  0.55/0.75 Poles: 4 Efficiency Class : IE3
CURRENT VS TIME CURVE
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I'"—II ELECTRIC MOTORS MOTOR PERFORMANCE CURVE
Rated Output (KW/HP) :  0.55/0.75 Poles : Efficiency Class : IE3
THERMAL WITHSTAND CURVE
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Iml hindustan DATA SHEET: Motor Type
IMB ELECTRIC MOTORS INDUCTION MOTOR 2HE3 166-04
No. of Phases 3 Reference Standard 1S:12615
Frame Designation 160L Protection 1S:4691 IP 55
kw 15.0 Vibration Standard 1S:12075
Rated Output
HP 20.0 Noise Standard 1S:12065
No. of Poles 4 Duty S1
Rated Voltage \Y 415 Insulation Class F
Rated Frequency Hz 50 Cooling 1S:6362 IC411
Rated Current A 26.2 Type HM4GN
Rated Speed rpm 1470 Terminal | Terminal Size M6
Rated Torque kgm 9.94 gz:ans No. of Terminal 6
Full load % 92.1 Max. cable size (AL) mm? 1x3Cx25.0
Efficiency | 3/4 load % 92.1 DE 6309227
1/2 load % 91.4 NDE 620927
Full load 0.86 g:?aring Lubrication Prelubricated
;i‘t";err 3/4 load 0.83 Life L10 (Direct Coupled)  hrs. 50,000
1/2 load 0.74 Regreasing Time hrs. -
Max. Temp. Rise (Res.) °C 70 Lifting Eyebolt M12
Acceleration Time sec. - Motor Weight (approx) kg 132.0
Stator Connection D Rotor GD? kgm? 0.3032
Tropicalised? (Yes / No) Yes Ambient Temp. °C 50
I/ 1 7.0 Overall Dimensions of Packed motor (LxBxH) (mm)
Tt/ T, 2.4 -
Too! T, 2.7 Voltage Variation + % 10
Locked rotor Hot sec. 9 Frequency Variation % 5
withstand time Cold sec. 20 Combiend Variation + % 10

Remarks: (1) Efficiency Class : IE3
(2) Motor Construction : TEFC
(3) Suitable Cable Gland & Lugs BY AVPL
(

4) Minimum Starting Voltage : 80%
(5) Permissible Fault Level: 50KA for 0.25 sec
(6) No. of Hot/Cold Starts: 3/3

Data subject to tolerance as per IEC 60034-1

Prep.: Engg Chkd.:

Date: Date: Page 427 of 538
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ELECTRIC MOTORS

MOTOR PERFORMANCE CURVE

Rated Qutput (kW/HP) . 15.0/20.0 Poles: 4 Efficiency Class : IE3
LOAD VS EFFICIENCY CURVE
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H hindustan MOTOR PERFORMANCE CURVE
IME ELECTRIC MOTORS
Rated Output (kW/HP) :  15.0/20.0 Poles: 4 Efficiency Class : IE3
TORQUE SPEED CURVE
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hlnﬂllstﬂll MOTOR PERFORMANCE CURVE

ELECTRIC MOTORS

Rated Output (kW/HP) :  15.0/20.0 Poles: 4 Efficiency Class : IE3
CURRENT VS TIME CURVE
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MOTOR PERFORMANCE CURVE

ELECTRIC MOTORS
Rated Output (KW/HP) :  15.0/20.0 Poles: 4 Efficiency Class : IE3
THERMAL WITHSTAND CURVE
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Iml hindustan DATA SHEET: Motor Type
IMB ELECTRIC MOTORS FLAMEPROOF INDUCTION MOTOR 2FE3 106-06
No. of Phases 3 Reference  Performance 1S:12615
Frame Designation 90 FLP Standard  Enclosyre 1S:60079-1
kw 1.1 Protection 1S:4691 IP 55
Rated Output
HP 1.5 Vibration Standard 1S:12075
No. of Poles 6 Noise Standard 1S:12065
Rated Voltage v 415 Duty S1
Rated Frequency Hz 50 Insulation Class F
Rated Current A 2.7 Cooling 1S:6362 IC411
Rated Speed rpm 945 Terminal Terminal Size M4
Rated Torque kgm 1.14 Box No. of Terminal 6
Full load % 81.0 Detals Max. cable size mm? 2x3Cx2.5
Efficiency | 3/4 load % 81.0 DE 620527
1/2 load % 76.0 NDE 620527
Fullload 0.70 ng‘:”g Lubrication Prelubricated
fa‘(’;“t‘(’)err 3/4 load 0.67 Life L10 (Direct coupled)  hrs. 50,000
1/2 load 0.60 Regreasing Time hrs. -
Temp. Rise (Res.) °C 70 Lifting Eyebolt 1S:4190 M8
Acceleration Time sec. - Motor Weight (approx) kg 30
Stator Connection Y Rotor GD? kgm? 0.019
Tropicalised? (Yes/No) Yes Ambient Temp. °C 50
It/ 1; % 5.5 Overall Dimensions of Packed motor (LxBxH) (mm)
T/ T, % 2.2 -
Too! T % 2.6 Voltage Variation £ % 10
Locked rotor Hot sec 12 Frequency Variation + % 5
withstand time Cold sec 26 Combiend Variation + % 10
Remarks: (1) Efficiency Class : IE3

(2) Motor construction: TEFC

(3) Suitable Cable Gland & Lugs BY AVPL
(3) Temp Class: T5 & Explosion Protection : Ex'd'

(6) Permissible Fault Level: 50KA for 0.25 sec
(7) No. of Hot/Cold Starts: 3/3

(4) Motor suitable for Gas Gr. lIA/1IB, Zone | & 11

(5) Minimum Starting Voltage : 80%

Data subject to tolerance as per 1S:12615.

Prep.: Engg

Date:

Chkd.:

Date:
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ELECTRIC MOTORS

MOTOR PERFORMANCE CURVE

Rated Output (KW/HP) .

1115

Poles: © Efficiency Class : IE3

LOAD VS EFFICIENCY CURVE
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LOAD VS POWER FACTOR CURVE
1
0.9
0.8
0.70
0.7
0.62
5 /
'5 0.6
E 0.50
< 0.5
= "
2 0.4 -
03 ,/
0.2 //
0.1 e
0
10 20 30 40 50 60 70 80 90 100
LOAD (%)
Prep.: SK Date: 3/25/2022 Revision: -
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ELECTRIC MOTORS

MOTOR PERFORMANCE CURVE

Rated Output (kW/HP) . 1.1/1.5 Poles: 6 Efficiency Class : IE3
TORQUE SPEED CURVE
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SPEED (%)
Prep.: SK Date: O Revision: O
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ELECTRIC MOTORS

MOTOR PERFORMANCE CURVE

Rated Output (kW/HP):  1.1/1.5 Poles: 6 Efficiency Class : IE3
CURRENT VS TIME CURVE
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Prep.: SK Date: Omomors Revision: 0
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Iﬁl EL ECTRIC MOTORS MOTOR PERFORMANCE CURVE
Rated Output (kW/HP) :  1.1/1.5 Poles : Efficiency Class : IE3
THERMAL WITHSTAND CURVE
100000
— «HOT
COLD
:
=
10000
0.0 1.0 2.0 3.0 4.0 5.0 6.0
CURRENT (p.u.)
Prep.: SK Date: OIOI0O00 Revision: 0
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. . Motor T
I%Ihlndusta“ DATA SHEET: otor Type

ELECTRIC MOTORS FLAMEPROOF INDUCTION MOTOR 2FE3 080-04
No. of Phases 3 Reference  Performance 1S:12615
Frame Designation 80 FLP Standard  Enclosure 1S:60079-1
kW 0.55 Protection 1S:4691 IP 55
Rated Output
HP 0.75 Vibration Standard IS:12075

No. of Poles 4 Noise Standard 1S:12065
Rated Voltage V 415 Duty S1
Rated Frequency Hz 50 Insulation Class F
Rated Current A 1.3 Cooling 1S:6362 IC411
Rated Speed rpm 1430 Terminal Terminal Size M4
Rated Torque kgm 0.37 Box No. of Terminal 6

Full load % 80.8 Detals I \tax. cable size/(Cu) mm? 1x3Cx2.5
Efficiency | 3/4 load % 80.8 DE 620427

1/2 load % 74.0 NDE 620427

Fullload 0.73 g:f:“g Lubrication Prelubricated
;‘xr 3/4 load 0.66 Life L10 (Direct coupled) hrs. 50,000

1/2 load 0.53 Regreasing Time hrs. -
Temp. Rise (Res.) °C 70 Lifting Eyebolt 1S:4190 -
Acceleration Time sec. - Motor Weight (approx) kg 29
Stator Connection Y Rotor GD? kgm? 0.0049
Tropicalised? (Yes/No) Yes Ambient Temp. °C 50
lst /Iy % 6.0 Overall Dimensions of Packed motor (LxBxH) (mm)
Tl Tr % 2.2 ;
Too ! T; % 2.6 Voltage Variation £ % 10
Locked rotor Hot sec 6 Frequency Variation + % 5
withstand time Cold sec 14 Combiend Variation + % 10
Remarks: (1) Efficiency Class : IE3 (6) Permissible Fault Level: 50KA for 0.25 sec

(2) Motor construction: TEFC (7) No. of Hot/Cold Starts: 3/3

(3) Suitable Cable Gland & Lugs BY AVPL
(4) Temp Class: T4 & Explosion Protection : Ex 'd'

(5) Motor suitable for Gas Gr. lIA/1IB, Zone | & Il

(4) Minimum Starting Voltage : 80%

Data subject to tolerance as per 1S:12615.

Prep.: Engg Chkd.:

Date: Date:
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ELECTRIC MOTORS

MOTOR PERFORMANCE CURVE

Rated Output (kW/HP) :  0.55/0.75

Poles: 4 Efficiency Class : IE3

LOAD VS EFFICIENCY CURVE

100
80 e —————
_— 80.8 80.8
/ 74.0
g 60 ~
> /
o
2
w
S /
&40 /
20 /
0
10 20 30 40 50 60 70 80 90 100
LOAD (%)
LOAD VS POWER FACTOR CURVE
1
0.9
0.8 0.73
0.7 0.66
. ——
© //
© 06 0% —
e 05 ——
w
2 04 '/
a /
0.3 7
0.2 //
0.1 /
0
10 20 30 40 50 60 70 80 90 100
LOAD (%)
Prep.: SK Date: 25-12-2021 Rewvision: &
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ELECTRIC MOTORS

MOTOR PERFORMANCE CURVE
Rated Output (kW/HP) :  0.55/0.75 Poles: 4 Efficiency Class : IE3
TORQUE SPEED CURVE
300
250 // \
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200 \\—____E//
& 150 .
W | Al
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o ®%ccece, LR X SIS .o-o."’.... hd
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: h
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SPEED (%)
secees At 80%V At 100%V
Prep.: SK Date: 25-12-2021 Revision: -
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ELECTRIC MOTORS

MOTOR PERFORMANCE CURVE

Rated Output (kW/HP) :  0.55/0.75 Poles: 4 Efficiency Class : IE3
CURRENT VS TIME CURVE
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Prep.: SK Date: 25-12-2021 Revision: -
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Iﬁl ELECTRIC MOTORS MOTOR PERFORMANCE CURVE
Rated Output (KW/HP) :  0.55/0.75 Poles : Efficiency Class : IE3
THERMAL WITHSTAND CURVE
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Revision: 0
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Iml hindustan DATA SHEET: Motor Type
IMB ELECTRIC MOTORS INDUCTION MOTOR 2HE3 080-02
No. of Phases 3 Reference Standard 1S:12615
Frame Designation 90S Protection 1S:4691 IP 55
kw 0.75 Vibration Standard 1S:12075
Rated Output
HP 1.0 Noise Standard 1S:12065
No. of Poles 6 Duty S1
Rated Voltage \Y 415 Insulation Class F
Rated Frequency Hz 50 Cooling 1S:6362 1IC411
Rated Current A 1.9 Type HM2GN
Rated Speed rpm 930 Terminal | Terminal Size M4
Rated Torque kgm 0.79 g(;(ans No. of Terminal 6
Full load % 78.9 Max. cable size (Cu) mm? 1x3Cx2.5
Efficiency | 3/4 load % 78.9 DE 620527
1/2 load % 74.0 NDE 620527
Full load 0.70 g:?aring Lubrication Prelubricated
;i‘t";err 3/4 load 0.68 Life L10 (Direct Coupled)  hrs. 50,000
1/2 load 0.63 Regreasing Time hrs. -
Max. Temp. Rise (Res.) °C 70 Lifting Eyebolt -
Acceleration Time sec. - Motor Weight (approx) kg 15.0
Stator Connection Y Rotor GD? kgm? 0.0135
Tropicalised? (Yes / No) Yes Ambient Temp. °C 50
s/ 1 7.0 Overall Dimensions of Packed motor (LxBxH) (mm)
T/ T, 26 _
Too! T 2.6 Voltage Variation + % 10
Locked rotor Hot sec. 6 Frequency Variation + % 5
withstand time Cold sec. 14 Combiend Variation + % 10
Remarks: (1) Efficiency Class : IE3

(
(
(
(

2) Motor Construction : TEFC
3) Suitable Cable Gland & Lugs BY AVPL
4) Minimum Starting Voltage : 80%

(5) Permissible Fault Level: 50KA for 0.25 sec
(6) No. of Hot/Cold Starts: 3/3

Data subject to tolerance as per IEC 60034-1

Prep.: Engg

Date:

Chkd.:

Date:
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ELECTRIC MOTORS

MOTOR PERFORMANCE CURVE

Rated Output (kW/HP) :  0.75/1.0 Poles: 6 Efficiency Class : IE3
LOAD VS EFFICIENCY CURVE
100
80 p— ————
| 78.9 78.9
/ 74.0
& 60 7
o} /
2
w
= /
[T
40 /
20 /
0
10 20 30 40 50 60 70 80 90 100
LOAD (%)
LOAD VS POWER FACTOR CURVE
1
0.9
0.8
0.70
0.7
0.62
-4 /
g 0.6
< 0.50
e 05
g /
8 0.4 //
0.3
rd
0.2 //
0.1 “
0
10 20 30 40 50 60 70 80 90 100
LOAD (%)
Prep.: SK Date: 3/26/2021 Revision:
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m ELECTRIC MOTORS
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Prep.: SK Date: 3/26/2021 Revision: -

Page 450 of 538




Il

hindustan

ELECTRIC MOTORS

MOTOR PERFORMANCE CURVE

Rated Output (KW/HP) :  0.75/1.0 Poles: 6 Efficiency Class : [E3
CURRENT VS TIME CURVE
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Page 451 of 538




%lhinduslan

MOTOR PERFORMANCE CURVE

ELECTRIC MOTORS
Rated Output (KW/HP) :  0.75/1.0 Poles: 6 Efficiency Class : IE3
THERMAL WITHSTAND CURVE
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Prep.: SK Date: 3/26/2021 | Revision: 0
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LT Motors Division
Ahmednagar

CG Power and Industrial Solutions Limited

DATA SHEET OF 3 PHASE INDUCTION MOTOR

Customer : Advance Ventilation Pvt. Ltd.

Enquiry / INDENT NO : NMPI1906861/1600 (Dated: 02/26/2019)

Frame ND225S Rated Output (kW)  [37
Voltage (V) 415 +-10% Rated Current (A) 64.00
Rated Speed (RPM) 1475 No of poles 4
Frequency (Hz) 50 +-5% Duty S1
Method of Cooling 1C411 Degree of Protection |IP55
Gas Group Not applicable Mounting B3
Temp Class T3

Enclosure TEFC Safe Area

Load 100% Load 75% Load 50% Load
Efficiency IE3-93.9% 93.9 % 93 %
Power factor 0.86 0.82 0.74

AMB. Temp/Temp rise

50°C/70°C (By Resistance Method)

Insulation class

F (Temp. rise limited to class ‘B’)

Rated Torque (kg-m) 24.42
Locked rotor current % FLC 700
Starting torque % FLT 225
Pull out torque % FLT 275
Pull Up torque % FLT 220

Life Of Beraing

40000 Hours greased For Life

Method of starting

Direct On Line

Winding connections Delta

No of terminals 6

Direction of rotation Bidirectional

Noise Level As Per IEC Standard
Motor GD Sqg. (kg-m?) 3.53

Load GD Sq. (kg-m?) 3.02

Starting time @100% V (Sec) 0.3

Locked rotor Withstand time hot (Sec.) [12

Locked rotor Withstand time cold (Sec.) [24

Stator Thermal / Cooling time constant (min){45 / 90

Successive Cold / HotStart 3/2 When Load GD2=Motor GD2
Terminal box position RHS From DE

Cable size

1*3C, 95 SQMM (AL)

Bearing DE/ODE

6313-27 /1 6213-2Z

Type of lubrication

Sealed Bearing. No Lubrication Required

Shaft Material

EN8 OR C40 [Stator Body Material [Cast Iron

Minimum Starting Voltage

80% Of The Rated When Load GD2= Motor GD2

Net Weight (Approx.) kg 325
Paint shade |As per approved painting schedule
Applicable standards IEC 60034

Space heaters

SPACE HEATER 60WX1 (200/225) | Voltage: 220-240V

Winding Resistance

0.118/0.124mQ Per Phase and 0.079/0.083B/W Terminal

2) Minimum Starting Voltage : 80%

—~ o~ —~ —~

4) No. of Hot/Cold Starts: 3/3

1) Suitable Cable Gland & Lugs BY AVPL

3) Permissible Fault Level: 50KA for 0.25 sec

All performance data is subject to tolerance as per IEC 60034
All performance shall be measured on sinusoidal supply
Temp rise test shall be carried at rated kW & voltage for 1 hour other than S1 duty

Customer specific paint shade and paint thickness will not be applicable on powder coated components.

Issued By :

Dhruvajyoti Chakraborty

Date : 04/26/2019
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THERMAL WITHSTAND TIME CURVE
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Curves are asymptotic to Y axis.
CUSTOMER |ADVANCE VENTILATION PVT. LTD. RATED O/P kW |37
P.O.NO NO OF POLES 4
IND.NO: QNMVI22025/700 FRAME ND225S
NAME | DATE |[TITLE
DRN PLP | 31-Jan-22
HD S T3 o s THERMAL WITHSTAND TIME CURVE
APPROVED RGV | 31-Jan-22 SC12/24/750
l-‘" - - - -
LY CG Power and Industrial Solutions Limited

g

LT Motors Division
Ahmednagar
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SPEED VS TORQUE
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CUSTOMER [ADVANCE VENTILATION PVT. LTD. RATED O/P kW |37
P.O.NO NO OF POLES 4
IND.NO: QNMVI22025/700 FRAME ND225S
NAME DATE |TITLE
DRN PLP |[31-Jan-22
CHD S0P 3 ToJan 22 SUPERIMPOSED TORQUE SPEED CURVE
APPROVED RGV | 31-Jan-22 SC225/750
5 . . ..
T CG Power and Industrial Solutions Limited
B otors Division
i~ Ahmednagar
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EFFICIENCY (%)
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CUSTOMER

ADVANCE VENTILATION PVT. LTD.

RATED O/P kW 37

P.0.NO

NO OF POLES 4

IND.NO:

QNMVI122025/700

FRAME ND225S

NAME

DATE

TITLE

DRN

PLP

31-Jan-22
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PLP

31-Jan-22

RGV

31-Jan-22

LOAD Vs EFFICIENCY & POWER FACTOR CURVE
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APPROVED
=

CG Power and Industrial Solutions Limited
LT Motors Division
Ahmednagar
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SPEED Vs CURRENT
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CUSTOMER |ADVANCE VENTILATION PVT. LTD. RATED O/P kW |37
P.O.NO NO OF POLES 4
IND.NO: QNMVI22025/700 FRAME ND225S
NAME DATE TITLE
DRN PLP |31-Jan-22
ChD o ey CURRENT SPEED & CURRENT TIME CURVE
APPROVED | RGV | 31-Jan-22 SC1475/100

G

CG Power and Industrial Solutions Limited

LT Motors Division
Ahmednagar
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DIMENSION DRAWING OF 3 PH SQUIRREL

PROJECTION

EARTHING TERMINAL OF M8

CAGE TEFC INDUCTION MOTOR @ EI
DO NOT SCALE | PLEASE ASK, IF IN DOUBT .
AUX TERM BOX

— FOR SPACE HEATER GABLE ENTRY
AC AS APPLICABLE (REF T/BOX DRG)
| AD (MAX.) L +10 /_ N V
Y _THREADED l E
CGENTRE HOLE ”

4-HOLES .:IK_'}— BB
ERAME FOOT FIXING OVER ALL MOTOR wt Al
Al B|B1| C H TOL AA | AB| BA| BB| KTOL AD | AC L |HD| HA (kg)
ND225S | 356 | 286 149 | 225.0/2245 | 70 | 425|102 | 350 [ 19.0/19.5| 400 | 470 | 830 | 534 | 25 325 110
D END SHAFT EXTENSION AND KEY
D TOL E | e F TOL GD TOL G Y
60.030/60.011 | 140 | 110 | 18.00/17.957 | 11.0/10.9 | 53.0/52.8 | M20x40
NOTES TERMINAL BOX CAN BE ROTATED IN 360 DEG @90 DEG.
ONE EARTHING TERMINAL IS PROVIDED INSIDE MAIN TERMINAL BOX.
MOTOR MAY HAVE ADDITIONAL FOOT HOLES FOR CUSTOMER/SITE FLEXIBILITY
**MINIMUM DISTANCE FOR EFFICIENT COOLING OF MOTOR TO BE MAINTAINED BY USER
ALL DIMENSIONS ARE IN mm Rev. 1 Dt:
RINGED DIMENSIONS ARE AS PER I1S:1231/IEC60072 Rev. 2 Dt:
CUSTOMER ADVANCE VENTILATION PVT. LTD. RATED O/P kW 37 NO OF POLES 4
P.O. NO. FRAME ND225S [MAIN CABLE SIZE 1 * 3C,35-MM?
IND. NO. QNMVI22025/700 MOUNTING B3 (HORIZONTAL FOQOT)
NAME DATE REMARKS TITLE
DRN SBK 31-Jan-22
CHD SBK 31-Jan-22 DIMENSIONAL DRAWING
APPROVED SSN 31-Jan-22
i H H "l DRG NO
" CG Power and Industrial Solutions Limited
LT Motors Division QNMVI22025/700-ND225S
Ahmednagar
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L 298 ol
414
TERMINAL BOX
COVER
r— : ’/1_ SPREADER
o JVL
[{e]
Lfi' / M10
/
1 ﬁ 7z r—'ﬁln‘l I
TERMINAL
BOX
CREEPAGE = 25 MATERIAL OF T/BOX
CLEARNCE =13 CAGT RO
A OR A A R R OR RTD B Co O
APPLICABLE YES NA NA IP55
CABLE SIZE (ENTRY) | 17 3C,2.5-MM? (M20 x 1.5H) NA NA 3 eve

MAIN CABLE SIZE

7°3C, 95 SQMM (AL)

CABLE ENTRY SUITABLE FOR CABLE SIZE

50kA for 0.25sec

CUSTOMER ADVANCE VENTILATION PVT. LTD. RATED O/P kKW |37

PO No NO OF POLES 4

INDENT / ENQ No _|QNMVI22025/700 FRAME ND225S
NAME DATE |ALL DIMENSIONS ARE IN MM UNLESS OTHERWISE SPECIFIED

DRAWN BY SBS 31-01-2022 |TITLE :

CHECKED BY SBK 31-01-2022

oo Er T oo TERMINAL BOX ARRANGEMENT

LT Motors Division

(ﬁ CG Power and Industrial Solutions Limited

Ahmednagar

EA9256R2

DRG No :

Fage 401 0T 056
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TITLE

SPECIFICATION NO.

LV MOTOR VOLUME B
SECTION D
DATA SHEET -C REV NO.00 DATE
SHEET 1 OF 2

S. Description Data to be filled by successful
No. bidder
A. General
1 Manufacturer & country of origin Hindustan Electric Motors & India
2 Motor type Squirrel Cage Induction Motor
3 Type of starting Hindustan Electric Motors, Daman
4 Name of the equipment driven by motor & Quantity Ple.Ref. annexure-1
5 Maximum Power requirement of driven equipment Ple.Ref. annexure-1
6 Rated speed of Driven Equipment Ple Ref. annexure-1
7 Design ambient temperature 50 deg. C
B. Design and Performance Data
1 Frame size & type designation 2HE3 166-0403 & 160L
2 Type of duty S1
3 Rated Voltage 415V
4 Permissible variation for
5 a | Voltage +10%
6 b | Frequency + 5%
7 ¢) | Combined voltage & frequency 10%
8 Rated output at design ambient temp (by resistance method) 15kW/20HP
9 Synchronous speed & Rated slip 1500RPM & 1470RPM
10 Minimum permissible starting voltage 332V
11 Starting time in sec with mechanism coupled
12 a) At rated voltage <1 sec. (Load GD2 = Motor GD2)
13 b) At min starting voltage <1 sec. (Load GD2 = Motor GD2)
14 Locked rotor current as percentage of FLC (including IS tolerance) 840%
15 Torque

a) Starting 240% of rated torque

b) Maximum 270% of rated torque
16 Permissible temp rise at rated output over ambient temp & method 70 deg. C
17| Noise level at 1.0 m (dB 85dB
18 Amplitude of vibration 1.8 mm/s
19

Efficiency & P.F. at rated voltage & frequency

a) At 100% load

Efficiency = 92.1% / P.F. = 0.86

c) At 75% load

Efficiency = 92.1% / P.F. = 0.83

NAME OF VENDOR

NAME SIGNATURE DATE

REV.

SEAL

Pausd2 19338




TITLE

LV MOTOR

DATA SHEET -C

SPECIFICATION NO.

VOLUME B

SECTION D

REV NO. 00 DATE

SHEET 2 OF 2

S. Description Data to be filled by successful
No. bidder
c) At starting Efficiency =N.A./P.F. =0.45
C. Constructional Features
1 Method of connection of motor driven equipment Belt Driven
2 Applicable Standard IS 12615, IS 12065, IS 12075
3 DOP of Enclosure IP 55
4 Method of cooling IC 411
5 Class of insulation Class F
6 Main terminal box
a) Type Stud type
b) Power Cable details (Conductor, size, armour/unarmour) 3Cx25 sqmm AL (armoured cable)
c¢) Cable Gland & lugs details (Size, type & material) Client Scope
d) Permissible Fault level ( kArms & duration in sec) 50kA /0.25sec.
7 Space heater details (Voltage & watts)
8 Flame proof motor details (if applicable)
a) Enclosure N.A.
b) suitability for hazardous area
i | Zone -
ii | Group -
9 No. of Stator winding 6
10 Winding connection Delta
1 Kind of rotor winding Die cast aluminium rotor
12 Kind of bearings Deep groove ball bearing
13 Direction of rotation when viewed from NDE Bi-directional
14 Paint Shade & type RAL 7032 (Siemens Grey)
15 Net weight of motor 186 kg
16 Outline mounting drawing No (To be enclosed as annexure) Attached
D. Characteristic curves/ drawings
(To be enclosed for motors of rating = 55KW)
a) Torque speed characteristic -
b) Thermal withstand characteristic -
¢) Current vs time -
d) Speed vs time -
P EBRiR38 REV.
NAME SIGNATURE DATE SEAL




REMARK:

Hwbh-=

O N o

9.

Efficiency Class: IE3

Motor Mounting : IM B3 (Foot mounted)

Maximum permissible time at 75% of rated voltage during running at full load shall be 5 min.
Acceleration time of with & without load shall be indicated: Starting time for motor at rated
voltage, at 110% of rated voltage, at 80% of rated voltage.

Motor shall not stall at 70% of rated voltage for duration of 2sec.

Permissible Starting Duty Cycle -2 Hot/ 3 Cold starts.

Terminal Box shall be capable for rotating 360degree in steps of 90 degree.

Safe Stall Time for Motor for Hot Condition and Cold Condition at 80 % of rated voltage, at
rated voltage and 110% of rated voltage.

Maximum permissible time at 75% of rated voltage during running at full load shall be 300
sec.

10. Maximum permissible voltage During high speed bus transfer & special design feature shall
be150 5 of rated voltage.

Pamgd6AR 9338
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ELECTRIC MOTORS

MOTOR PERFORMANCE CURVE

Rated Output (KW/HP) :

15.0/20.0

Poles: 4

Efficiency Class @ IE3
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Prep.:
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10-12-2021 Rewision:
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I%Ihlﬂ[lllstﬂll MOTOR PERFORMANCE CURVE

ELECTRIC MOTORS

Rated Output (kW/HP) :  15.0/20.0 Poles: 4 Efficiency Class : IE3

TORQUE SPEED CURVE
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Prep.: SK Date: 10-12-2021 Revision: -
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hmduslan MOTOR PERFORMANCE CURVE

ELECTRIC MOTORS

Rated Output (kW/HP) :  15.0/20.0 Poles: 4 Efficiency Class : IE3
CURRENT VS TIME CURVE
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Iﬁlhmduslan MOTOR PERFORMANCE CURVE

ELECTRIC MOTORS
Rated Output (kW/HP) :  15.0/20.0 Poles: 4 Efficiency Class : IE3
THERMAL WITHSTAND CURVE
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APPLICABLE FOR ANNEXURE-I, ITEM NO.
A3c (FRESH AIR FAN)

TDS & GA of

Fresh Air Fan

Page 471 of 538




TDS & GA Drawing of Supply Air Fans

Sr. No. [Description Unit Particulars
1 Manufacturer
2 Model No. AdTV-450
3 Type of Fan Supply Air Fan Fans
4 |Capacity CMH Provided - 6000, Reqd. 5610
5 |Quantity 2 Nos., As per HLC for AC System
6 Static pressure mmWG 30
7 Total pressure mmWG 44
8 Impeller Diameter mm 450
9 No. of blade Nos. 8
10 |Blade angle Degree 20
11 |Fan/Impeller Speed RPM 2870
12 |Critical Speed RPM 3587
13 |Shaft Power BkwW 122
14  |Fan Static Efficiency at Duty % 41
Point
15 |Fan Total Efficiency at Duty % 60
Point
16 |Bearing Type BALL BEARING
17  |Selection curves enclosed yes yes
(yes/No)
18 |Fan Dynamic Load Kg
19 [Motor Data
a) Rating kW/Pole 1.1/2
b) Speed RPM 2870

TECHNICAL DATA SHEETS & GA DRAWING FOR AXIAL FANS ALONG WITH FIXING DETAILS

¢) Type of Mounting

B3

d) Direction of Rotation

CLOCKWISE/ANTICLOCKWISE

e) Motor Bearing No.

DE:6204.ZZ NDE:6203.ZZ

20 Material
a)Im peIIer CAST ALUMINIUM BADE OF AERO -FOIL DESIGN
b) Casing MS
¢) Casing thickness (mm) 3
d) Shaft MOTOR SHAFT (EN-8)
21 Accessories RAIN PROTECTION COWL, BIRDMESH
22 Pre Filter PRE FILTER
a) Filter size 610x610x50
b) No. of filters 2
d) Filter type 610x610x305
e) Filter size 2
f) No. of filters
23 |Painting AS PER SPECIFICATION
24 [Noise Level DB(A) < 85 DB(A)
25 |Balancing Grade AS PER ISO 1940-6.3
26  |Vibration Level AS PER ISO 14694
27  |Inspection & Testing Plage 472 of 538 AS PER APPROVED QAP

Fan Flow Rate shall be adjusted at site as per heat load calculation during commissioning through
Volume Control Damper provided at Fan discharge




(wazmoz) ¥ H | B | El | E| [¢] | 9] | g | N
B i) . -
av-siog| TOTY (V-000€1-1L5)-99%-0A-dd __,, AV | IVINILYA "ALD NOILdI¥0S3d oSt de/1L G'ON 9)0N J3j3y 0482 88/0G¥—ALPY 0¢ 0008
o s
ey OVAH .
SW| "ou 10 g8/0S7—ALPY NV4 ¥V Alddns| L0
o o SIV130 - (*BY) un yum 3j0d/ My SON) (Ndd) SDON LD (omwiw) 36@&&% ay
o sol NN HUM ONOWY SNV | 190/788/88Y - | ouo 310d2/M)1°L ¥OLOW| 20 upj ppo7 dlWpuAg 10101 0 peads uoy ISPON o4 ds : :
TEO'T] T
[ oS O N T wnZaeaond [ s3I 3daH | sou zo 0GX0L9XQ18— ¥3LTI4 3ud ¥Iv| €0
p— L po IN4 ,UZUEO»]& ‘sou X| X| ‘Y0
VEUOM OdLN MIN 00SXI+00SXE+00TXE ‘wnnadg oopuy | HSIW 3daH 20 GOSX0L9X0L9  — ¥3LTI4 3INI4 ¥V
e ' 9 | ou |0 00GX0¥9x0921 — X08 ¥3Ll4| SO
I'D | "ou 10| .0£XGGHXGSH—HSIW Q¥I8 HLIM TMOD OMVHOSIC ¥V | 90
GX0¥ — VSI | 'sou zQ 1¥0ddNS LINN ¥IV HS3¥4| 40
TOETOZ-YOION ‘SZ'ON 107d ‘¥p9T- HOLIIS
ONIQNNE-13dd ‘W3d-Sd
_] QWOMTI AN VS
TSN VION 0 A0S ¥ NOASEEaE
R 7ﬁ NOILVAZ 3 301§
A
o
S — ) pe——y e YT a
eaosddy 104 [ Jmedy V| €0:0T| o SVL3A ONINIdO TIVM
)
e e B e B B e —
It I I I I I I 1
I I I I
, I I
w5
— IVAO¥ddY HO4 2\ O
2 “ 2
—g— + i 5 ) S
J X < | | ) = |
5 > B
g 2
v
\AZ\
005 0S¢ 0o 00S
c
M3IN NY1d ATBWISSY NV AddNS
A
NV 4 SAVY4 1331S ONILNNOW Nv4 ETNECERNZ) [T NERENEE T
Y3174 3N m 4
[4 CETRIERE Y Z e R n
(1Sda A8) ATEINTSSY NV \7i s 8 s\ | Hezx
3HL Q10H OL INVH 2 OWSI H 4 b s HedE=
NOILdI¥0S3a 108NAS 2 < Iddr
“TOGNAS/ANIOT1 (dAV A9) 3LV1d SW o Qodssr e d
o0y 504056 SON 8
- Ag 3Noa Buiyojew ueq
39 TIVHS ONILNO¥S "3AIIIS ONILNNOW NV4 L (oisN oniaing]
"LNOAYT G3A0¥ddY ¥3d SY NV 40 ALLNYND 9
"ONIGTING NY3ONOD
40 LNOAYT LN3WDIND3 NOILVILN3A NY3DONOD A\l
NI G30N7TONI 38 TTIM SNV4 3HL ¥04 OVL S 'S
"SONIQING SNOYA NI NOILYINOIYO NOLLYILNIA 1 1 1 1 , W U W
Q3AO¥ddY ¥3d SV QITIVLSNI 38 TIM Nv4 % >|:|__m<u_l_&&< Im& m< wm Nm ©m mm .Vm 008 0se oov
b AINO NV4 F1IONIS ¥04 SI DO8 NI G3LSIN W3ll ¢ . /
oo | "ON VL -FHNXINNY HO4 379VD0I1ddV
HLIM Q31708 SI IAVS ANV JAVYHd JTONV 3IHL
NO Q313¥0ddNS J¥NSOTONI NY4 IV AddNS T I_IZM—\/—M UZ<II< I—\SOU yw EMFJ_H_
WA NI 3¥V SNOISN3IWIQ TV "L
-suon|  HLIM NV 40 INJWIDNYHHY TVDIdAL e RGOS
H T 5 T E] T E] 1 a B ] v




APPLICABLE FOR ANNEXURE-I, ITEM NO.
C6 (INSTRUMNETS)

b | | |
Date Rev Description of Revision | PREP CHD APPD
PROJECT
PACKAGE HVAC FOR FGD
CUSTOMER
'ﬁ’?gg NTPC Limited
(A GOVERNMENT OF INDIA ENTERPRISE)
s EPC CONTRACTOR
' BHARAT HEAVY ELECTRICALS LTD
ﬂ”[l PS-PEM, PPEI-BUILDING,
SECTOR-16A, PLOT NO. 25, NOIDA-201301
TECHNICAL DATA SHEET FOR INSTRUTABRTS (PRESSURE
DOCUMENT TITLE GAUGE, TEMPERATURE GAUGE,LEVEL GAUGE ETC) FOR AC AND
VENTILATION SYSTEM
PREP CHD APD JOB NO.
| | M22/DEL-019.BHEL
NTPC DOC. NO 0270-109APVM-B-337 BHEL DOC. NO PE'V0'463;$17;'13000'A)' REV:| O
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TECHNICAL DATASHEET
OF PRESSURE GAUGE




Customer NTPC Job No. | M22/DEL- 019.BHEL
Project Date 10.03.2023
BHEL Doc. No. Doc No
Sr.No. Item Description
Item Pressure Gauge
1 Manufacturer Gauge Bourdon India Pvt. Ltd., Panvel
2 Type Bourdon sensing Pressure Gauge
3 Model No. BSPG-V-150-545-S6S-565-S4S-T15NTM-(0-6)-KSC-L
4 Quantity 2 Nos
5 Dial Size 150 mm, Aluminium, white background with black
marking
6 Location Discharge & suction of UAF Pump

Case & Bezel

SS 304, Bayonet type Bezel, weatherproof to IP-68 as per
IEC:60529

8 Windows Shatterproof Glass

9 Bourdon SS 316 Seamless

10 Socket SS 316

11 Movement SS 316

12 Range 1.5- 3 kg/cm?2 (Operating pressure Range) & 0- 6
kg/cm2(Instrument pressure Range)

13 Scale Linear

14 Connection 1/2 " NPT (M)

15 Accuracy +1% F.S.D

16 Over Range 130% F.S.D

17 Zero Reset Provided (Micrometer Pointer)

18 Blow out Disc Provided (Neoprene) on top of case

19 Tag Plate SS Tag Plate provided

H |
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Bourdon Sensing Pressure Gauges

MODEL : BSPG (Dry Case)
LFBSPG (Liquid Filled Case)

Features

m Compliance to latest EN-837 standard
Range : (-)1 to 1600 kg/cm?
m Bourdon in SS316 Ti as standard providing
better mechanical properties guaranteeing
repeatability and accuracy
m Accuracy =1% FSD (Standard), = 0.5% FSD on request
m Unit of measurement - kg/cm?, bar, psi, kPa, MPa

m Pressure Gauges intended for Process Industries such as Chemicals, Petro-chemicals,

Energy or Gas industry, Food processing, Nuclear etc.
m These pressure gauges have been designed to satisfy requirements to operate in
aggressive environment.

Specifications

Ref. Standard EN-837

Dial 100 mm /150 mm in Aluminium, white background,
black markings

Case §5304 / SS316 with bayonet bezel
Phenol with screwed bezel

Protection IP-68 (1S:13947 part I / IEC:60529)

Window Safety glass (Shatter proof / Toughened glass)

Bourdon §S316, SS316 Ti, SS316L, Monel

Socket 22mm Square in S§316, SS316 Ti,
SS316L, Monel

Movement SS304, SS316

Range As per EN 837 (refer table) minimum span 0.6
kg/cm2, maximum 1600 kg/cm?2

Connection 1/2" NPT (M) as standard* (other optional)

Accuracy +1% FSD (0.5% on request)

Over range As per EN 837

Zero adjustment Micrometer Pointer

Blow out disc Provided (on top)

Temperature suitability Ambient (-)20°C to 60°C, Media 200°C
Temperature Effect Within +0.4% FSD/10°C, when temperature changes from
reference temperature of 20°C (as per EN-837 standard)
Optional IBR certification
Maxima pointer
NACE compliance
External Knob for zero setting
Built in Snubber
Built in Gauge Saver
Liquid filled Case (SS case only)
Vacuum Protection
CE
Atex

* For ranges above 1000 bar, connection shall be 1/2"BSP(M)
with Bottom Entry only

Ranges

Gauge bar, kg/cm2 Least count
Vacuum (-)1t00 0.02
-760 to OmmHg 20
Compound (-)1t0 0.6 0.05
(-)1t01.5 0.05
(-)1t03 0.10
(-)1to5 0.10
()1t09 0.20
()1to 15 0.50
(-)1to 24 0.50
(-)1t0 39 1.0
Pressure 0to 0.6 0.01
Gauge Oto1 0.02
(‘C’ shaped O0to1.6 0.05
Bourdon) 0t02.5 0.05
Oto4 0.10
Oto6 0.10
0to10 0.20
0to 16 0.50
0to 25 0.50
0to 40 1.0
0to 60 1.0
Pressure 0to 100 2.0
Gauge 0to 160 5.0
Coil type 0to 250 5.0
Bourdon 0to 400 10.0
0to 600 10.0
0to 800 20.0
0to 1000 20.0
0to 1600 50.0

For range other than above please contact our design dept.

The parameters mentioned here are the standard specifications/ values generally used for most of the process applications. Any other specification not

appearing here also can be provided as per customer requirement. For higher temperature services above 100°C,

we recommend to provide suitable cooling arrangement (Syphon, Cooling Tower, Impulse Tubing, Diaphragm Seal etc.)

Under Technical Collaboration with M/s. Gauges Bourdon, France

www.generalinstruments.co.in Page 47387 of 538
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Ordering Information

MODEL

BASIC MODEL CODE
BSPG Dry Case
LFBSPG Liquid Filled Case

MOUNTING

V' Bottom Entry, Local Mounting

S Bottom Entry, Surface Mounting
Y Bottom Entry, 2" Pipe Mounting
C Back Entry, Local Mounting

P Back Entry, Flush Panel Mounting

DIAL SIZE
100-100mm 150 - 150 mm
CASE
S48 SS 304
S6S SS 316
PHN Phenolic
BOURDON
S6S SS 316
S6L SS 316L
S6T SS 316Ti
MN4 Monel
SOCKET
S6S SS 316
S6L SS 316L
S6T SS 316Ti
MN4 Monel
MOVEMENT
S4S SS 304
S6S SS 316
CONNECTION
Conn Code Size Code Type Code
Thread T  1/4” 06 NPS NS
3/8” 10 NPT  NT
1/2” 15 BSP  BP
3/4” 20 BSPT BT
1” 25 JIS-PF PF
M20 M20 JIS-PT PT
Gas GS
R RR
Rp RP
Pitch1.5 C

e.g. For 1/2"NPT(M), Code: TISNTM
For M20x1.5 (F), Code: TM20CF

Sample Model Code: BSPG-V-150-S4S-S6S-S6S-S4S-T15NTM-(0-10)-BAR-BOB

www.generalinstruments.co.in

Male/ Female Code
Male M
Female F

Flange F

Page 478 of 538

A05
ATX
BGS
BOB
BSN
CcLB
CEM
DC2
DUS
EXZ
FLG
GLY
IBR
MXP
NAC
oXY
OR5
PHD
4D
$6D
Ve
L
CcSU
ACC

XXX

KSC
BAR
PSI
KPA
MPA
MBR

MMW

CMwW
MwC
INW
MMH
CMH
INH
XXX

FLG -

Size  Code
1/2” 15
3/4” 20

1” 25
1-1/2” 40
2" 50
& 80

Conn Code

OPTION
Accuracy +0.5%FSD
Atex
Built In Gauge Saver
Blow out disc at back
Built In Snubber
Colour Band
CE marking
Silicone Qil Filled Case
Dual Scale
External Knob for Zero Adjustment
Flanged Process Conn
Glycerine filled Case
IBR

Maxima pointer with Acrylic Window
NACE

02 Cleaning

150% FSD Over range
Phenolic / Plastic Dial
SS DIAL (SS304)

SS DIAL (SS316)
Vacuum Protection
Nil

Chemical Seal
Accessory

Other

UNIT
kg/cm2(g)
bar(g)
psi(g)
kPa(g)

MPa(g)

mbar(g)

mm WC(g)

cm WC(g)

m WC(g)

inch WC(g)

mm Hg(g)

cm Ho(g)

inch Hg(g)

Other (Please specify)

RANGE

Please select from Table

FLANGE

Rating# Code Facing Code
150 A RF RF
300 FF FF
600 RTJ RJ
900 LT LT
1500 LG LG

2500 F

m oo W™

e.g. For 40 NB 300# RF flange, Model Code: FA0BRF

www.general-gauges.com
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TECHNICAL DATASHEET
OF PRESSURE
TRANSMITTER




4540-001-147-PVI-Y-003/00/CATREL/Page: 6 of 61

A\ ID D
D
Datasheet For Pressure Transmitter
Model no. 266HSH.M.S.B.A.2-.....L1..B6
Model Description Model 266HSH Gauge Pressure Transmitter
Tag Number
Service
Type Two wire, Loop Powered
Function Transmit & Indicate
GENERAL Mounting ___ | Housing Material 2'(Pipe/Wall) [ Aluminum alioy
Area Classification Safe Area
Enclosure Protection class | Intrinsic Safe Weather proof IP67 | NO
Enclosure/Housing Material and type Aluminium alloy (Barrel version)
Electrical entry 1/2"-14 NPT
Qutput Type | Driving Voltage Profibus PA | Loop Powered
Protocol Profibus PA
Power supply 10.5- 30 VDC
Performance Accuracy Base accuracy 0.06% of calibrated span
Ambient Temperature —40 °C and +85 °C
TRANSMITTER Over pressure limit 14 MPa (140 bar, 2030 psi)
Stability +0.15 % of URL for 10 years
Turn down ratio 100:1
Range 0~4 bar
Instrument Span 6 and 600 kPa (0.06 and 6 bar, 0.87 and 87 psi)
Element Type Diaphragm
Body Material AISI 316L
Element Material AISI 316L
Over Range Protection 150 % of operating pressure
Process Connection ( NPT Female) 1/2"-14 NPT
Connection Location Bottom entry
Fill Fluid Silicone oil
TRANSMITTER Diaphragm Material AISI 316L
WETTED PART Process Connection Material AISI 316L
Integral LCD Provided
OPTIONS Mounting Barckets Provided CS Material
SS Tag Plate Yes
CERTIFIACATION |[Calibration certificate Standard Calibration Reports shall be proivided
Accesories -
Make ABB India Limited
Instrument Specification Gauge Pressure Transmitter
A\ 1D D
Rev0
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TECHNICAL DATASHEET
OF TEMPERATURE CUM
RELATIVE HUMIDITY
SENSOR




Customer NTPC Job No. | M22/DEL- 019.BHEL
Project DATE 10.03.2023
BHEL Doc. No. Doc No
Sr.No. Item Description
1 Item RH+T Sensor
2 Manufacturer SIEMENS, India
3 Model No. QFM2171
4 Quantity 1 Nos
5 Location AHU Room at FGD Control Building
6 II_,nstrument Temperature 0 - 50 Degree C, RH - 0 - 100%
7 Purpose of Temperature + RH
Measurement
8 Range TEMPERATURE O - 50 DEGREE C, RH - 0 - 100%
9 Accuracy (+/-)1K For Temp(-35 to 50 C) & (+/-) 3% for RH.(30% to 70%)
10 Process_ NA
connection
11 Repeatability (+/-) 0.8K & (+/-) 5%

Maximum

12 28 Degree C & 55% RH
Process value
13 \[l)aelig” Process | 57 pegree C (Normal) & 45% RH (Min)
14 Cable gland type | Double compression Brass
Cable Entry Type
15 & Size 3C X 1.5 sgmm
16 Sensor NTC-10K (inbuilt)
17 Sensor material Semiconducting material (metal oxides)
18 Housing Material | Fiber glass reinforced Polycarbonate
19 Mounting Type DUCT Mounted / Wall Mounted
20 Signal type 4 -20 mA
Ambient .
21 Temperature (-)30 to +85 degree Centigrade
22 Input Power 24VDC (from microcontroller)

H |
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SIEMENS

1864P01

1 864

OfM216g

Symaro™

Duct sensors QFM21...

for relative humidity and temperature

Use

Operating voltage AC 24 V/DC 13.5...35V

Signal output DC 0...10 V / 4...20 mA for relative humidity

Signal output DC 0...10 V/ 4...20 mA / T1 / LG-Ni 1000 for temperature
Measuring accuracy +3 % r. h. within the comfort range

Range of use —15...4+60 °C / 0...95 % r. h. (non-condensing)

The QFM21... duct sensors are for use in air ducts of ventilation and air conditioning
plant for acquiring:

The relative humidity and
The temperature.

The sensors are used as:

CE1N1864en
01.06.2012

Control sensors in the supply or extract air

Reference sensors, e.g. for shifting the dew point

Limit sensors, e.g. in connection with steam humidifiers

Limit sensors, e.g. for measured value indication or for connection to a building auto-
mation and control system

Sensors for enthalpy and absolute humidity, together with SEZ220 (see Data Sheet
N5146)

Building Technologies
Page 483 of 538



Type summary

Type Temperature Temperature Humidity Humidity Operating voltage

reference measuring range signal output measuring range signal output

QFM2100 None None 0...100 % active, DC 0...10 V AC24VorDC135...35V

QFM2101 None None 0...100 % active, 4...20 mA DC 13.5...35V

QFM2120 | -35..+50 °C passive, LG-Ni 1000 0...100 % active, DC 0...10 V AC 24V orDC13.5...35V

QFM2140 | -35..+50 °C passive, T1 (PTC) 0...100 % active, DC0...10 V AC 24V orDC 13.5...35V

QFM2160 | 0...50°C/-35..+35 °C | active, DCO0...10V 0...100 % active, DC0...10 V AC24VorDC13.5...35V
or—40..+70 °C

QFM2171 | 0..50 °C/-35...+35 °C | active, 4...20 mA 0...100 % active, 4...20 mA DC 13.5...35V
or—40..+70 °C

Ordering and delivery

Equipment combinations

When ordering, please give name and type reference, e.g.:
Duct sensor QFM2120
The sensor is supplied with mounting flange and cable entry gland M16.

Function

All systems and devices capable of acquiring and handling the sensor's DC 0...10 V,
4...20 mA, LG-Ni 1000 or T1 output signal.

When using the sensors for minimum or maximum selection, for averageing, or to cal-
culate enthalpy, enthalpy difference, absolute humidity, and dewpoint, we recommend
to use the SEZ220 signal converter (see Data Sheet N5146).

Relative humidity

The sensor acquires the relative humidity in the air duct via its capacitive humidity
sensing element whose electrical capacitance changes as a function of the relative
humidity.

The electronic measuring circuit converts the sensor’s signal to a continuous

DC 0...10 V or 4...20 mA signal, which corresponds to 0...100 % r. h.

Temperature The sensor acquires the temperature in the air duct via its sensing element whose elec-
trical resistance changes as a function of the temperature.
Depending on the type of sensor this change in resistance is converted either to an
active DC 0...10 V or 4...20 mA output signal corresponding to a temperature range of
0... 50 °C, —35...+35 °C, or —40...+70 °C. The measuring range can be selected. The
temperature is provided as a simulated passive LG-Ni 1000- or T1-output signal
£ —35...50 °C) as an alternative to the active output signal.

Simulated passive The measuring current of systems/devices for acquiring the electrical resistance of the

output signal passive sensor differs greatly and impacts self-heating of the temperature sensing ele-
ment at the end of the measuring tip. To compensate the impact, the passive output
signal is simulated with an electronic circuit.

2/8

Siemens Duct sensors QFM21... CE1N1864en
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Sensing elements,
simulated

LG-Ni 1000

T1 (PTC)

Legend

Burden diagram

Mechanical design

Characteristic:
RIQ]
1400 g
-
1200 ~
|~
/
1000
L~
/
800
60 P
-50-40 -30-20 10 0 10 20 30 40 50 60 70 80[°C]
R[Q]
3200 -
3000 g
2800
2600
2400 ~
2200 1

2000 /
1800

1600
1400

9
-40-30-20 10 0 10 20 30 40 50 60 70 80[°C]

R Resistance value in Ohm
) Temperature in degrees Celsius

Output signal, terminal 11/ 12

900

1864D03en

800
700
600

|__Inadmissible_|/

range! /
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/ range

500

400
300 /
200 /

10 20 30 40
Operating voltage [DC V]

Burden [Ohm]

o

The duct sensor consists of a housing, a printed circuit board, connection terminals, a
mounting flange and an immersion rod having a measuring tip.

The 2-sectional housing comprises a base and a removable cover (snap-on design).
The measuring circuit and the setting element are located on the printed circuit board
inside the cover, the connection terminals on the base.

The sensing elements are located at the end of the measuring tip and protected by a
filter cap.

Cable entry is made via the screwed cable gland M16 supplied with the sensor.
Immersion rod and housing are made of plastic and are rigidly connected.

The sensor is fitted with the mounting flange supplied with the sensor. The flange is to
be placed over the immersion rod and then secured in accordance with the required
immersion length.
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Setting element

Malfunction

Accessories

Measuring range Test function active

112[3 Ut| u2 | BS-MS| I 12

BEE 201011 10V | 5V |2 20°C|20mA |12mA
o O 0
)
[ooJo|| 5V |10V|& 75°C|12mA [20mA
g ov| 5v|e 20°C| 4mA |12mA
op=t| 5V| 0V |2-35°C|12mA | 4mA

The setting element is located inside the cover. It comprises 6 pins and a jumper. It is
used to select the required measuring range and to activate the test function.

The different jumper settings have the following meaning:
e For the passive temperature measuring range:
Jumper in the middle position (R2) = —35...+50 °C (factory setting)
e [or the active temperature measuring range:
Jumper in the left position (R1) = -35...+35 °C,
Jumper in the middle position (R2) = 0...50 °C (factory setting)
Jumper in the right position (R3) =-40...+70 °C
e For activating the test function:
Jumper in the horizontal position: The values according to the table "Test function
active" will be made available at the signal output.

e Should the temperature sensor become faulty a voltage of 0 V (4 mA) will be applied
at signal output U2 (12) or signal output BS-MS becomes high impedance (>1 MQ)
after 60 seconds, and the humidity signal at signal output U1 (11) will reach 10 V (20
mA).

e Should the humidity sensor become faulty a voltage of 10 V (20 mA) will be applied
at signal output U1 (I1) after 60 seconds, and the temperature signal will remain ac-
tive.

1864Z05en

Engineering notes

Name Type reference
Filter cap (for replacement) AQF3101

Cable routing and
cable selection

Note to QFM2171

A transformer for safety extra low-voltage (SELV) with separate windings for 100 %
duty is required to power the sensor. When sizing and protecting the transformer, local
safety regulations must be complied with.

When sizing the transformer, the power consumption of the duct sensor must be taken
into consideration.

For correct wiring, refer to the Data Sheets of the devices with which the sensor is
used.

The permissible cable lengths must be considered.

It must be considered for routing of cables that the longer the cables run side by side
and the smaller the distance between them, the greater electrical interference. Shielded
cables must be used in environments with EMC problems.

Twisted pair cables are required for the secondary supply lines and the signal lines.

Terminals G1(+) and I1(-) of the humidity output must always be connected to power,
even if only terminals G2 (+) and 12 (-) of the temperature output are used!
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Mounting notes

Location

Caution!

Mounting instructions

Commissioning notes

Mount the sensor in the center of the duct wall. If used together with steam humidifiers,
the minimum distance after the humidifier must be 3 m to max 10 m.

Fit the sensor in the extract air duct if the application involves dew point shifting.

Fit only the flange to the duct wall. The sensor is then inserted through the flange and

engaged.

e To ensure degree of protection IP 54, fit the sensor with the cable entry pointing

downward.

e The sensing elements inside the measuring tip are sensitive to impact. Avoid any

impact on mounting.

The mounting instructions are printed on the inside of the package of the device.

A\

Technical data

Check wiring before switching on power. The temperature measuring range must be

selected on the sensor, if required.

Wiring and the output signals can be checked by making use of the test function (refer

to "Mechanical design").

We recommend not to use voltmeters or onmmeters directly at the sensing element. In
the case of the simulated passive output signals, measurements with commercially
available meters cannot be made (measuring current too small).

Power supply

Cable lengths for
measuring signal
Functional data of
humidity sensor

Functional data of tem-
perature sensor with
QFM2160, QFM2171

Operating voltage

AC 24 V £20 % or DC 13.5..35V

Frequency

50/60 Hz at AC 24 V

Power consumption

<1 VA

Perm. cable lengths

See data sheet of the device
handling the signal

Range of use

0...95 % r. h. (non-condensing)

Measuring range

0...100 % r. h.

Measuring accuracy at 23 °C and AC/DC 24 V in

0..95%r. h.
30...70 % r. h.

+5%r. h.
+3 %, r. h. typically

Temperature dependency

<0.1 % r.h./°C

Time constant at 0...50 °C and 10...80 % r.h. <20s

Perm. air velocity 20 m/s

Output signal, linear (terminal U1) DCO0..10V£0...100 % r. h.,
max. £1 mA

Output signal, linear (terminal 1)
Burden

4..20mA£0..100 % . h.
See "Function”

Measuring range

0...50 °C (R2 = factory setting),
—-35...435°C (R1) or

~40...470 °C (R3)

Sensing element NTC 10 kQ
Measuring accuracy at AC/DC 24 V in
15...35°C +0.8K
—-35...450 °C +1K

Time constant

< 3.5 min. in with 2 m/s moved air

Output signal, linear (terminal U2)

DC0..10V£0...50 °C /-35...4+435°C
/-40..+70 °C
max. £1 mA
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Functional data of tem-
perature sensor with
QFM2120, QFM2140

Protective data

Electrical connections

Environmental conditions

Materials and colors

Standards and
directives

Environmental

Output signal, linear (terminal 12)

4..20mA£0..50°C/-35..+35°C

/-40..+70 °C

Burden See "Function"
Measuring range -35...+50 °C
Sensing element simulated, corresponding to

QFM2120 LG-Ni 1000

QFM2140 T1 (PTC)
Measuring accuracy at AC/DC 24 V

in the range of

15..35°C +0.8K

—-35...+50 °C +1K

Time constant

< 3.5 min. in with 2 m/s moved air

Perm. measuring current with
QFM2120
QFM2140

1.18...4.21 mA
0.53...1.89 mA

Degree of protection of housing

IP 54 as per IEC 60 529 in built-in
state

Safety class

Il as per EN 60 730

Connection terminals for

1% 2.5 mm?or 2 x 1.5 mm?

Cable entry gland (enclosed) M16x 1.5
Operation IEC 60721-3-3
Climatic conditions Class 3K5
Temperature (housing with electronics) -15...4+60 °C

Humidity 0...95 % r. h. (non-condensing)
Mechanical conditions Class 3M2
Transport IEC 60721-3-2
Climatic conditions Class 2K3
Temperature -25..+70°C
Humidity <95%r. h.
Mechanical conditions Class 2M2
Base Polycarbonate, RAL 7001 (silver-grey)
Cover Polycarbonate, RAL 7035 (light-grey)

Immersion rod

Polycarbonate, RAL 7001 (silver-grey)

Filter cap Polycarbonate, RAL 7001 (silver-grey)
Mounting flange PA66 — GF35 (black)

Cable entry gland PA, RAL 7035 (light-grey)

Sensor (complete assembly) Silicone-free

Packaging Corrugated cardboard

Product standard: Automatic electrical controls

for household and similar use EN 60 730-1
Electromagnetic compatibility

Immunity EN 61 000-6-1

Emissions EN 61 000-6-3
C€ conformity to EMC directive 2004/108/EC
© C-tick conformity (EMC) to EN 61 000-6-3
@ conformity UL 873

Environmental product declaration

ISO 14001 (environment)

compatibility CE1E1864en provides information on envi- ISO 9001 (quality)
ronmentally compatible product design and SN 36350 (environmental comp.
assessment (RoHS compliance, composition  |products)
of substances, packaging, environmental RL 2002/95/EC (RoHS)
benefit, disposal).
Weight Incl. packaging
QFM21... Approx. 0.18 kg
1) Does not apply to the QFM2160 duct sensor!
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Connection terminals

QFM2160 QFM2120, QFM2140 QFM2100
v v v
L L L
G (R1=-35..+35°C/R2=0..50 °C / G (R2 =-35...450 °C) .| G I
(rh) R3=-40..470°C) |3 (rh.) 3 r.h. 3
GO U1 U2 2 | GO U1 BS MS]- g| Go U1 8
- T T - ! !
AV v AV | % AV
QFM2101 QFM2171
v v v
1 1 1
G1 - G1 G2 0
rh)y |8 (rh) (R1=-35.435°C/R2=0..50°C/ |§
11 % 11 R3=-40..470°C) |2 é
T T T -
v v v
G, GO Operating voltage AC 24 V (SELV) or DC 13.5...35 V
G1, G2 Operating voltage DC 13.5...35V
U1 Signal output DC 0...10 V for 0...100 % r. h.
U2 Signal output DC 0...10 V for temperature range 0...50 °C (R2 = factory setting),
—35...+35°C (R1) or—40...+70 °C (R3)
11 Signal output 4...20 mA for 0...100 % r. h.
12 Signal output 4...20 mA for temperature range 0...50 °C (R2 = factory setting),
—35...+35°C (R1) or -40...+70 °C (R3)
BS, MS Signal output LG-Ni 1000- or T1 for temperature range —35...+50 °C (passive, simulated);

wires must not be interchanged

Note on connection terminals of the QFM2171:
Terminals G1(+) and 11 (=) for the humidity output must always be connected to power, even if only the
temperature output G2 (+) and 12 (-) is used!
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Dimensions
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TECHNICAL
DATASHEET OF LEVEL

TRANSMITTER




4540-001-147-PVI-Y-003/00/CATREL/Page: 25 of 61

AL 1D HD
rFRpm

Datasheet For Pressure Transmitter

Model no. 266DSH.H.S.S.B.2.A.2-.....L1..B1
Description Model 266DSH Differential Pressure Transmitters
Tag Number
Service
Type Two wire, Loop Powered
GENERAL Function Transmit & Indicate
Mounting | Case 2"(Pipe/Wall) | Aluminium Alloy (Barrel version)
Area Classification General Purpose
Enclosure | Intrinsic Safe Weather proof IP67 | NA
Enclosure Housing Epoxy Coated Aluminium Alloy
Electrical Entry 1/2"-14 NPT
Output Type Driving Voltage Profibus PA Loop Powered
Protocol Profibus PA
Power Supply 10.5 - 30VDC
Performance Accuracy + 0.06 % of calibrated span.
TRANSMITTER

Turn down Ratio 100:1
Ambient Temperature —40°C and +85 °C
Instrument Span 16 and 1600 mbar
Inst. Range Min. Max. UOM 0-10000 mmwc
Cal. Range Min. Max. UOM 0-10000 mmwc
Element Type Diaphragm
Body Material AISI 316L ss

MEASURING Element Material AISI 316L ss

UNIT
Over Range Protection 150 % of operating pressure
Surge Protection/Mounting Brackets Material Provided/CS Material
Process Flanges AISI 316Lss/1/2 in. — 14 NPT-f through adapter
Fill Fluid Silicone Ol
CERTIFICATION Calibration certificate Provided

Accesories -
Make ABB Inida Limted

Rev 00
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TECHNICAL DATASHEET
OF AIRSTAT




Customer NTPC Job No. | M22/DEL- 019.BHEL

Project Date 10.03.2023
BHEL Doc. No. Doc No
Sr.No. | Description Technical Data
1 Item Airstat (DP Type)
2 Make Siemens, Germany
3 Model No. QBM 81-3
4 Range 20-300 Pascal
5 Qty 3 Nos. As per P&ID- AC System
6 Location Duct
7 Type Spring Loaded Diaphragm
g | Max. Operating | ;544 pagcal
Pressure
Repeatability +0.5%
10 Type of Switch Single pole change over, Multilayer contact
. PG11 Cable gland for electrical, Male dia 6.2 mm Pressure
11 Connection -
connection
12 Service Life >1000000 Switching cycle.
13 Catalogue Enclosed.
14 hH4ater|aI of Fibre glass reinforced polycarbonate
ousing
15 Enclosure for IP-54
Housing
16 Contact Rating AC/DC 24V
17 EIectrlca_I 3 Screw Terminals.
Connection
18 Tag Plate SS

H |
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1 552
SIEMENS

Differential Pressure Switch QBM81-...

for air and nonaggressive gases

For ventilation and air conditioning plants

To monitor air filters, air flow, fan belts

To monitor pressure in clean rooms, kitchens etc.
Easy to mount

>1 mio switching cycles

Highly precise setting

Long-term stability

Use

In ventilation and air conditioning plants to:

e Monitor differential pressure, underpressure and overpressure

e Monitor air filters and air flows

e Recognize torn fan belts

Differential pressure switches can be used in clean rooms, kitchens, etc.

Type summary

Type Pressure range
QBM81-3 0,2...3 mbar 20...300 Pa 0.08...1.2inH,0
QBM81-5 0,5...5 mbar 50...500 Pa 0.2...2inH,0
QBM81-10 1...10 mbar 100...1000 Pa 0.4...4inH,0
QBM81-20 5...20 mbar 500...2000 Pa 2...8inH,0
QBM81-50 10...50 mbar 1000...5000 Pa 4...20inH,0
CA1N1552E
2014-07-30 Building Technologies
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Ordering

When ordering, please indicate quantity, name and product number. Example:
1 differential pressure switch QBM81-5

The accessory duct probe FK-PZ3 are included in the delivery.

Additional accessories must be ordered separately.

Mechanical design

The differential pressure switch QBM81-... consists of:
e Housing and cover

e Diaphragm

¢ 1 sheet-steel mounting bracket

Accessory duct probe connection kit (FK-PZ3):
e 2 duct adaptors

e 4 fixing screws

e 2 m tubing, 5/8 mm dia.

Accessories

For precise measurements, two additional duct probe sets must be delivered; see
also data sheet CATN1589E:
FK-PZ1 Set containing two stainless steel duct adaptors with rubber grommet
FK-PZ2 Set containing two duct adaptors with aluminum fixing rosettes,

4 screws

Technical design

The differential pressure between the two pressure connections deflects a spring-
loaded diaphragm. This special diaphragm ensures the long-term stability of switching
points.

Each type is engraved with individual scales for very precise adjustment. The
adjustment options are illustrated in the 5 diagrams in Section "Functions" below.

Functions

Function diagram A XD ’

Xb 1552D06

o 11 1
% —2
o 3
£
5 v A
= 1
w0 2 Xp = Switching difference
0 A | —3 Ap = Pressure difference
T > Ap W = Switching point, top
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Switching points

QBM81-3 QBM81-5 QBM81-10
A . A A
300 sl i 500 T 1000 -~ -
a8 a 8
o 3 - — 18 — ] | &
®© i © C © i
a, Q400 ! & g0 +¥——~——1 = (-
g g g | 4/
=200 - e I
8 $300 £ 600 ' -
c =1 L c c f
= £ £ | |
a Q o 1)/
= 2200 2 400 o BN
=100 I = £
S f 2 2 1T
£ £ 2 T
3 | & 100 5 20 i
| F
0 + . - AP 0 bt A 0 ~+— - » AF
0 10 20 30 0 20 40 0 20 40 60
Switching difference [Pa] Switching difference [Pa] Switching difference [Pa]
QBM81-20 QBM81-50
A A
2000 -+ g 5000 il o
—_ | /IS - M1 |8
N ] g / e
51600 54000 T :
S k) -
£1200 £3000 -
k) ) |
g g C
2 800 22000 —
e < ]
& 400 | 31000 | U
8 = | i > AR 0 4 o > AF
0 40 80 120 0 100 200 300
Switching difference [Pa] Switching difference [Pa] 1) Factory setting
Application examples
Filter monitoring Flow monitoring
40689
> \, >
® ) © ®
+ Pressure upstream of filter + Pressure downstream of fan
— Pressure downstream of filter — Pressure upstream of fan on inlet side or open to
atmospheric pressure. With radial fans, locate at
inlet centre.
Mounting notes
Mounting instructions are enclosed with the differential pressure switch.
The pressure switch is suitable for mounting on air ducts or walls. Vertical
orientation is recommended, but any orientation is acceptable in principle.
Mounting positions other than vertical affects the switching point of the differential
pressure switch; see “Commissioning notes” below.
3/6
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Commissioning notes

The pressure connection tubes can be any length, but the response time increases

if longer than 2 meters.

Mount the pressure switch above the pressure connection points. To prevent
accumulation of condensation, route the tubing to ensure gradual incline from the
pressure connection points to the differential pressure switch (no looping).

Select the required setpoint using the setpoint knob [5] located under the cover

(see “Dimensions”).

The differential pressure switch is factory-calibrated in vertical position. Horizontal
installation affects the switching point as follows:

¢ With cover facing upward:

Switching point is 11 Pa higher than scale

¢ With cover facing downward: Switching point is 11 Pa lower than scale.

Disposal
The devices are considered electronics devices for disposal in term of European
Directive 2012/19/EU and may not be disposed of as domestic waste.
e Dispose of the device via the channels provided for this purpose.

I e Comply with all local and currently applicable laws and regulations.

Technical data

Electrical interface

A Warning

Functional data

Degree of protection

Type of switch

Single-pole change-over, multi-layer contact

Contact rating

Voltage against earth

AC/DC24V,>0.01A
AC 250V, max. 5 Ares.

max. 3 Aind., cos ¢ >0.6

(0.8 A starting current sixfold, cos ¢ > 0.6)
Max. AC 250 V

No internal fuse

External preliminary protection required in all cases

External supply line protection (EU)

Fuse slow max. 10 A
or
Circuit breaker max. 13 A
Characteristic B, C, D according to EN 60898

Switching differential Factory set
Reset Automatic
Service life >1 000 000 switching cycles

Measuring range

See “Type summary”

Max. unilateral overload
-30...75 °C
-30...85 °C

7500 Pa
5000 Pa

Permitted media

Air, non-corrosive gases

Reproducibility for range
20...300 Pa
50...2000 Pa
1000...5000 Pa

<+2.5Pa
<+5 Pa
<+15 Pa

Protection class

Il according to EN 60730-1

Protection degree of housing

IP54 according to EN 60529

Materials Housing Fiber-glass reinforced polycarbonate

Cover Polycarbonate

Diaphragm Silicone. low-swell rubber, emission-free

Mounting bracket Sheet-steel (galvanized)

Duct adaptors ABS

Tubing PVC, soft
Mounting Orientation Any;

See “Commissioning notes”

Connections Electrical connection 3 screw terminals

Cable entry PG11 cable gland

Pressure connections Male, dia. 6.2 mm
4/6
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General ambient conditions

Directives and Standards

Combustion class

Environmental compatibility

Weight

Connection terminals

Ambient temperature:

Operation -30...+85°C
Storage -40... +85°C
Ambient humidity <90 % r.h. (non-condensing)
Product standard EN 60730-1
Automatic electrical controls for household and similar use
EU Conformity (CE) CA1T1552xx
DVGW approval to DIN 1854
According to UL94
Pressure casing and housing V-0
Cover HB
Plastic tubing V-2
Duct adaptors HB

The product environmental declaration CA1 E1552” contains data on environmentally compatible
product design and assessments (RoHS compliance, materials composition, packaging, environmental

benefit, disposal).

Weight (including packaging)

0.19 kg with mounting bracket

*) The documents can be downloaded from http://siemens.com/bt/download.

40692

H

Phase

Switch position 1-2: lower pressure

Switch position 1-3: higher pressure
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TECHNICAL DATASHEET
OF PRESSURE SWITCH




Customer NTPC Job No. | M22/DEL- 019.BHEL
Project Date 10.03.2023
BHEL Doc. No. Doc No
Sr.No. Item Description
1 Item Pressure Switch
2 Make SWITZER, Chennai
3 Model No. PS01-W1-32-M11-F-55-C-P-C-Z
4 Qty 2 nos
5 Location Duct-AHU Room
6 Range 0 to 2.5 mbar
7 Sensor Details
7.1 Type & Material Diaphragm & 316LSS
7.2 Wetted Parts 316SS with Nitrile o ring
7.3 Max. Working Pressure 0.5 Bar
7.4 Max. Working Temp. 110° C
8 Switching
8.1 Switch Type Snap Acting Micro Switch
8.2 Contact Type & Rating 2 X SPDT (for DPDT action) &5A 250V AC
8.3 No. of set Point One
8.4 Set Pressure 0.65 mbar
8.5 On-Off Differential Fixed
8.6 Repeatability 1% FSR
9 General
9.1 Access to setting External
9.2 Paint Finish Epoxy powder coated
9.3 Electrical Connection 7 pin plugs in connector
9.4 Enclosure Pressure Die Cast Aluminium
9.5 Protection Category Weatherproof to IP 66
9.6 Mounting Panel
9.7 Process Connection 2" NPTM through adaptor /Bottom
Il A~biam
9.8 Accessories / special a) SS tag plate
b) %” NPTM X 2" NPTM 316SS Adaptor
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Mechatronic
pressure measurement

Pressure switch
Model PS01

Switzer data sheet PS-PS01

Applications

® Hydraulics and pneumatics
H Steel

m Power

B Special purpose machine

Special features

m Diaphragm-sealed piston sensor and diaphragm
® High static pressure

B Field adjustable setpoint

B Robust design

Description

These high quality pressure switches have been developed
especially for safety-critical applications. High quality of the
product with established systems and manufacturing process
will ensure reliable monitoring of your plant.

Rugged in construction, supreme in performance PS01
pressure switches are designed as cost effective solutions
to meet a variety of applications in oil, gas, power, steel and
petrochemical industries.

Fig. top: Pressure switch, model W1 weatherproof

The sensing element consists of a time-proven diaphragm Fig. bottom: Pressure switch, model F1 flameproof
sealed piston affording high integrity, reliable switching and

a very high overload protection. Variety of combinations in
features are available to make it versatile.

For low ranges, diaphragm is used as a measuring element.

Switzer data sheet PS-PS01 - 10/2016 Page 1 of 11
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Standard version

Switch enclosure

B W1: Aluminium pressure die cast weatherproof as per
IS/IEC 60529

B F1: GR style aluminium pressure die cast, weatherproof
and flameproof to Gr.lIA, 1IB or lIC as per IS/IEC 60079

Repeatability of the setpoint (note 4)
+1.0% FSR

Permissible ambient temperature
-10°C ... +60°C

Permissible medium temperature

B -20°C ... +110°C for SS and Buna-N
m -20°C ... +95°C for Neoprene

m -20°C ... +130°C for EPDM

B -20°C ... +200°C for Silicone

Process connection
H 1/4" NPT(F) direct

m Other connections through adaptor

Measuring element

B 316L SS diaphragm sealed piston for high ranges (standard)

B Buna-N diaphragm for low ranges (standard)

Wetted parts

m 316 SS standard (high ranges)

B Aluminium standard (low ranges)
B Monel® optional (high ranges)

Sealing

B Nitrile standard

m EPDM/Teflon® / Viton® optional, depending on setting
range and operating conditions

Ranges
Several ranges from -1 ... +700 bar

Switching contacts with microswitch
1 x SPDT or 2 x SPDT (single pole double throw)

Switching function (notes 10)
Instrument quality snap acting microswitch

On-off differential

B Fixed (standard)

B Wideband adjustable for low ranges in weatherproof
enclosure only

Maximum working pressure
Refer table 1

Electrical connection
m 1/2" NPT(F) single entry standard
B Dual entry on request

Ingress protection
IP66

Scale accuracy (note 6)
+ 5% FSR

Mounting
Panel / wall / on-line / 2" pipe

Conformity
Generally to BS 6134:1991

Weight
m Weatherproof: approx. 1.3 Kg
B Flameproof: approx.2.0 Kg

Teflon® is a registered trademark of E.l.Dupont de Nemours and Company

Viton® is a registered trademark of DuPont Dow Elastomers

Monel® is a registered trademark of The International Nickel Company, Inc

Page 2 of 11

Page 503 of 538

Switzer data sheet PS-PS01 - 10/2016



Ordering matrix

Sample model number

Switch enclosure
Aluminium pressure die cast weatherproof to IP66

PS01 W1 32 B02 F

wi1

GR style aluminium pressure die cast, weatherproof to IP66 and

flameproof to Gr.llA, IIB or IIC.

F1

Material of sensing element and wetted parts
Sensing element for high ranges
316L SS

(2]

Monel
Sensing element for low ranges
Buna-N

Neoprene

EPDM
Silicone

316L SS

W vumzZ0w

Wetted parts
316 SS

Aluminium (applicable only for low ranges)

>N

Monel (applicable only for high ranges)

Range code: Refer table 1 for available ranges

Differential (Refer table 1 for available differential)
Fixed

Adjustable (applicable only for weatherproof low ranges)

Switch code and rating: Refer table 2

Electrical entry: Refer table 3

5

Mounting
Panel

A

P

Surface, wall

2" Pipe

Mounting material

N ST

C SA

Mild steel
304 SS

316 SS

Options: Refer table 4

Remarks

B Weatherproof gasket: Nitrile gasket standard and EPDM on request for corrosive environment
B For special requirements, which is not listed in the above ordering matrix, will be indicated as Code 'Z' at the end of

ordering code in quotation.

Switzer data sheet PS-PS01 - 10/2016
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Table 1: Range code and availability

High ranges, measuring element diaphragm sealed piston

B02 —1...1.5bar v X 15
B88 -1...7 bar v X 27
B42 0.25...1.6 bar v X 27
B43 * 0.4 ...2.5bar v X 27
B44 % 1..6bar v X 27
B45 * 1.6...10 bar v X 70
B46 * 2.5...16 bar v X 70
B37 * 4 ...25bar v X 110
B39 * 10 ... 40 bar v X 110
B47 * 10 ... 100 bar v X 155
B48 7 ...160 bar v X 1000
B49 25 ...250 bar v X 1000
B50 50 ... 400 bar v X 1000
B51 100 ... 700 bar v X 1000
Low ranges, measuring element diaphragm

M11 0...2.5 mbar v X 0.5
M36 0.5...5 mbar v v 0.5
M37 1...10 mbar v v 0.5
M38 2.5 ...15 mbar v v 0.5
M39 2.5...25 mbar v v 0.5
M41 5 ...50 mbar v v 0.5
M45 7.5 ...75 mbar v v 0.5
M46 10 ... 100 mbar v v 0.5
M57 20 ...200 mbar v v 0.5
M47 40 ... 400 mbar v v 1
B25 0.2 ...1 bar v v 4
B24 0.16 ... 1.6 bar v v 4
B30 0.4 ...4 bar v v 7
M08 -5 ...0 mbar v v 0.5
MO06 —10 ... 0 mbar v v 0.5
Mo04 —20 ... 0 mbar v v 0.5
MO03 —25 ...0 mbar v v 0.5
Mo1 —-50 ... 0 mbar v v 0.5
M49 —100 ... 0 mbar v v 0.5
M09 —2.5 ...+2.5 mbar v X 0.5
Mo7 —10 ... +10 mbar v v 0.5
MO05 —20 ... +20 mbar v v 0.5
Mo02 50 ... +50 mbar v v 0.5

* Optional MWP 600 bar is available
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Table 2: Switch code, rating and availability (note 10)

Contact version | AC rating
SPDT | DPDT
D DD General purpose 15A 250, 125V 0.2
W * WW *  General purpose 15A 250, 125V 0.3
5 55 General purpose 5A 250, 125V 0.2
Hermetically sealed,
9 99 inert gas filled with 1A 115V, 400 Hz N.A
Silver alloy contact
Hermetically sealed,
G GG inert gas filled with N.A N.A

gold plated contact

® N.A - Not available
® % Applicable only for adjustable differential model

Table 3: Electrical entry

g
W-E-W-E-

1/2" NPTF
Through connector
7 pin plug C ==

% Cable gland available on request

Note:

m All pin connectors housing material are of aluminium alloy
B In explosionproof pin connectors are not applicable.

B Cable gland available on request
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Rosistve — [induorwe |

0.4 2.0 0.02 0.03 1.0
0.6 10 0.05 0.1 4.0
0.4 4.0 0.2 0.4 3.0
N.A 3.0 N.A N.A 1.0
N.A 1.0 N.A N.A 0.25
Table 4: Options
Detais ———[Code
Optional maximum working pressure S5
Chemical seal * S1
Ammonia service SA
Oxygen service SO
NACE preparation SC
Blow-out disc * % S8
Seal 'O'ring - Viton * ov
Seal 'O'ring - EPDM % OE
Seal 'O'ring - Teflon * oT

EPDM cover gasket for weatherproof
enclosure W1

%  Applicable for high ranges only
** Not applicable for flameproof
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Switching differential data for high ranges

On-off differential in bar

: : : : . Maximum working
Range Rande in bar Standard maximum working | Optional maximum working pressure
code 9 pressure pressure

D |5 fo/G b |5 [9/G__[Standard|Optional
X X

B02 =il o 13 0.10 0.25 0.45 X X 15

B88 -1..7 0.30 0.35 4.0 X X X 27 X
B42 0.25..1.6 0.15 0.15 0.15 X X X 27 X
B43 04..25 0.15 0.15 0.15 0.30 0.50 0.50 27 600
B44 1..6 0.20 0.35 0.40 0.45 0.70 0.75 27 600
B45 1.6...10 0.25 0.50 0.80 0.60 1.00 1.20 70 600
B46 25..16 0.30 0.60 1.00 0.60 1.20 2.00 70 600
B37 4..25 1.00 1.20 2.30 1.00 2.00 4.00 110 600
B39 10...40 1.30 1.70 3.50 1.80 2.60 5.00 110 600
B47 10...100 2.25 3.50 5.00 3.50 5.70 8.00 155 600
B48 7...160 5.25 9.00 10 X X X 1000 X
B49 25...250 10 10 25 X X X 1000 X
B50 50 ...400 18 20 35 X X X 1000 X
B51 100 ... 700 25 25 50 X X X 1000 X

B Above differential table is applicable for weatherproof and flameproof enclosures
| To arrive differential for DPDT arrangement apply multiplication factor 1.6

B Tabulated differential value is achievable at midscale

m Differential would be twice at upper limit of the range
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Switching differential data for low ranges with 316L SS diaphragm

Weatherproof switch enclosure Flameproof switch enclosure
on-off differential in mbar

Range

Range
code |29 Fied [Adjustable

Positive ranges

5 Joog Jw __[p [  Jo/G |
M11 0...2.5 mbar 1.0 1.0 X X 1.1 1.3 X
M36  0.5...5mbar 1.2 1.2 X X 1.4 1.8 X
M37 1...10 mbar 1.4 1.4 X 4.6 1.4 1.8 X
M38  2.5...15 mbar 1.5 1.5 X 5...9 1.6 2.3 X
M39  2.5...25 mbar 1.6 1.6 5 6..15 2.3 2.5 7
M41 5 ...50 mbar 1.8 1.9 7 6...30 2.3 3.3 8
M45  7.5...75 mbar 2.2 2.4 7 7...45 2.6 3.6 8
M46 10 ... 100 mbar 2.6 2.8 8 10...60 3 4 8.5
M57 20 ...200 mbar 40 40 50 25...80 40 50 50
M47 40 ...400 mbar 60 65 70 70...240 50 70 75
B25 0.2...1 bar 80 85 125 115...600 70 125 130
B24 0.16 ... 1.6 bar 100 100 150 160...960 90 150 175
B30 0.4 ...4 bar 130 135 200 300...2400 135 200 220
Negative ranges
M08  -5...0 mbar 1.2 1.3 X X 1.2 2.2 X
M06  -10...0 mbar 1.4 1.8 X 4..6.0 1.8 3.0 X
M04  -20...0 mbar 1.6 2.8 7 5..12.0 2.2 4.6 7
M03  -25...0 mbar 2.0 3.0 8 6...15.0 3.0 5.0 8
MO1  -50...0 mbar 3.0 3.6 10 10...30.0 4.0 6.0 10
M49  -100 ... 0 mbar 3.4 4.2 12 15...50.0 5.0 7.0 12
Compound ranges
in+ve in-ve in+ve in-ve in+ve in-ve in+ve in-ve in+ve in-ve in+ve in-ve
ranges ranges ranges ranges ranges ranges ranges ranges ranges ranges ranges ranges

M09 -25..+25mbar 10 14 10 13 x X 11 16 12 20 x X

x

M07  -10...+10 mbar 12 15 13 20 x X 7..10 13 22 16 30 x X
MO05  —20 ... +20 mbar 14 20 15 30 5 8 7..20 16 30 28 40 6 8
M02 -50..+50mbar 20 3.0 22 40 6 10 9..50 22 40 30 60 7 10

B To arrive differential for DPDT arrangement apply multiplication factor 1.8

Page 508 of 538

Switzer data sheet PS-PS01 - 10/2016 Page 7 of 11



Switching differential data for low ranges with elastomer diaphragm

Weatherproof switch enclosure Flameproof switch enclosure
R on-off differential in mbar

ange

code [ Fixed  |Adjustable

Range

Positive ranges

5 Joe _Jw o |5 J9/G__ |
M11 0...2.5 mbar 1.0 1.0 X X 1.0 1.1 X
M36  0.5...5 mbar 1.4 1.2 X X 1.5 1.6 X
M37 1...10 mbar 1.5 1.2 X 3..6 1.6 1.6 X
M38  2.5...15 mbar 1.5 1.2 X 4.9 1.6 2.1 X
M39  2.5...25 mbar 1.5 1.5 5 6..15 1.6 2.3 6.5
M41 5 ...50 mbar 1.5 1.6 6 7...30 2.0 2.9 7.0
M45  7.5...75 mbar 1.6 1.8 6 10...45 2.3 3.2 7.0
M46 10 ... 100 mbar 1.5 2.0 8 12...60 2.7 3.6 10
M57 20 ...200 mbar 15 20 40 25...80 27 35 50
M47 40 ...400 mbar 20.0 30 60 60 ...240 36 40 70
B25 0.2...1bar 50 60 100 100...600 60 90.0 120
B24 0.16 ... 1.6 bar 70 60 150 150...960 80 90.0 170
B30 0.4 ...4 bar 120 140 200 200...2400 130 135.0 220
Negative ranges
M08  -5...0 mbar 1.2 1.1 X X 3 2.0 X
M06  -10...0 mbar 1.4 1.5 X 3...6 8 2.7 X
M04  -20...0 mbar 1.5 2.3 7 4..12 2.2 4.1 8
M0O3  -25...0 mbar 1.6 2.5 8 5 o 19 3.0 4.5 10
MO1 50 ... 0 mbar 2.0 3.0 10 5.5...30 4.0 5.4 12
M49  -100 ...0 mbar 2.5 3.5 11 10...50 5.0 6.3 13
Compound ranges
in+ve in-ve in+ve in-ve in+ve in-ve in+ve in-ve in+ve in-ve in+ve in-ve
ranges ranges ranges ranges ranges ranges ranges ranges ranges ranges ranges ranges
M09 -25..+25mbar 10 13 09 13 x X X 1.1 14 141 1.8 x X

M07 -10..+10mbar 11 15 12 16 x X 32..10 12 20 14 27 x X
MO5 -20..+20mbar 13 15 13 20 4 6 5.0...20 14 27 18 36 6 8.0
M02 -50..+50mbar 15 20 15 30 6 8 10...50 20 36 27 54 8 12

B To arrive differential for DPDT arrangement apply multiplication factor 1.3
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Notes

1.

Switzer data sheet PS-PS01 - 10/2016

Gr.llA and IIB of IS/IEC 60079-1 is equivalentto NEC CL.1,
Div.1, Gr.C and D. Gr.lIC of IS/IEC 60079-1 is equivalent
to NEC CL.1, DIV.1, Gr.A and B.

Style W1 is weatherproof only when all entries and joint
faces are properly sealed. Style F1 is flameproof only
when cover ‘O’ ring is retained in position and proper FLP
cable gland is used. It is recommended to procure cable
glands along with F1 instruments to avoid neglect of it while
installation.

Intrinsic Safety (Exi) — Pressure switches are classified
as simple apparatus as they neither generate nor store
energy. Hence pressure switches in weatherproof
enclosures also may be used in intrinsically safe systems
without certification provided the power source is certified
Intrinsically Safe. Because of the low voltages and currents
it is recommended to use gold contact and / or sealed
contacts.

Accuracy and Repeatability are not different for all blind
pressure switches. A shift of +2% may be observed in
setpoint when pressure falls from full static pressure.
Settings will also shift with varying temperature

The instrument is calibrated in the mounting position
depicted in the drawing. Mounting in any other direction will
cause a minor range shift, especially in low and compound
ranges. Ranges above 1bar will not experience this shift.

A pressure switch is a switching device and not a measuring
instrument eventhough it has a scale in W1 enclosure to
assist setting. For this reason, Test Certificates will not
contain individual ON-OFF switching values at different
scale readings. Maximum differential obtained alone will
be declared, besides other specifications.

Select working range of the instrument such that the set

value lies in the mid 35% of the range i.e., between 35%
and 70% of range span.
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8.

10.

11.

12.

13.

For switching differential values please refer Differential
table. Switching differentials furnished are nominal values
under test conditions at mid-scale and will vary with range
settings and operating conditions.

On and off settings should not exceed the upper or lower
range value.

DPDT actionis achieved by two SPDT switches synchronised
to practical limits i.e., +2% of FSR. Deadband for DPDT
contacts are higher than that of SPDT as force required
to actuate the contacts are more. Please refer respective
range table for exact values.

Fluid Temperature: A pressure switch when connected to
the process is not subjected to through flow and therefore is
not fully exposed to the fluid temperature. Use of adequate
length of impulse piping will greatly reduce excessive
heating of the sensing element. For e.g., connection of
75mm of 12mm dia impulse piping will reduce water
temperature of 100°C to 65°C at an ambient temperature
of 50°C. Consult sales for piping nomogram for different
temperatures.

Ambient temperature range: PSO01 suitable for
operating within a range of ambient temperature from
-10°C ... +60°C provided the process does not freeze
within this range. Below 0°C, precautions should be taken
in humid atmospheres to prevent frost formation inside
the instrument from jamming the mechanism. Occasional
escalation beyond this range are possible but accuracy
might be impaired. The microswitch is the limiting factor
which should never exceed the limits -25°C ... +80°C.

Ensure thatimpulse pipework applies no stress on sensing

element housing and use spanners to hold pressure
port/housing when connections are made.
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Dimensions in mm

Version PS01-W1

High range direct or panel mouning

& == 130
20 118 x 88 Diagonal
Cable entry ~ ' mounting pitch
1/2" NPTF T[ = y-Sams!

28

|
rkﬁ ’ﬂ
{ 88 100

H ~ #
Optional _—H i
cable ent ry ;
1/2" NPTF
=2
47 ...80
I. 35 —=
1/4" NPTF
High range 2" pipe mouning
3/8"BSW
‘U'bolt2No s.
2" pipe by
customer
|‘—68 —f——57 —|
’ —Cable ent ry I 136
o 1/2" NPTF Pt
Hl —] %]
-‘V I d —— Optional >
715 I / cable ent ry 4
1/2" NPTF
| | y
C kL i @
| — @]
+2
| 47...80
I _—|‘
2| g5 —

2" pipe optional
horizontal position 1/4" NPTF
(fix "U' clamp vertically)

Low range surface mouning

57 ) 32.5
Cable entry 130
1/2" NPTF [ Plaal : .
[ 100
Optional j
cable ent ry j
1/2" NPTF ) [S—
pn ) U m m +2
£ t e Alu.=48
+2
S$S=40
2 Nos. 10.50 ‘
I—— 785 —] fixing holes
71.5
1/4" NPTF | 5135
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10/2016.01 EN

Dimensions in mm

Version PS01-F1

High range direct or panel mouning

Cable entry Cable ent ry |l— 104 ﬂ
1/2" NPTF 1/2" NPTF
M20 x 1.5P - M20 x 1.5P
127
2 Nos. 7.00
mounting hole
2
47...80
27
1/4" NPTF [

High range 2" pipe mouning

Alternate hori zontal
position of 2"@ pipe
(fix "U' bolt vertically)

Cable entry Cableentry .
2" pipe by
1/2" NPTF 1/2" NPTF |l~— 104 ﬂ customer
M20 x 1.5P M20 x 1.5P ‘
f
T
m
‘ i
Bl - T
—

3/8"BSW "U' bolt
2 Nos. fixed at a
pitch of 71.5 8Q .
1/4" NPTF [~—64 —={ (4Nos.10.50
fixing holes)

Low range surface mouning

2 x 3/8" x 25 long
Cable ent ry coach sc rew fixed

1/2* NPTF o —— atapitch of 71.5
M20 x 1.5P Cable entry ’\'\"74
1/2° NPTF ]
M20 x 1.5P ===

i

1/4" NPTF

Ordering information
Model / Sensing element, Wetted parts / Range code / Differential / Switch code and rating / Electrical entry /
Mounting / Mounting material / Options

© 09/2016 Switzer Process Instruments Pvt. Ltd., all rights reserved.
The specifications given in this document represent the state of engineering at the time of publishing.
We reserve the right to make modifications to the specifications and materials.
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Switzer

M

DIAPHRAGM SENSOR
WEATHERPROOF
FLAMEPROOF

DIFFERENTIAL PRESSURE
SWITCHES

SERIES 310

® VERY LOW RANGES @ CLEAN ROOMS e FILTER BLOCKAGE e
® AIR PURGE SYSTEMS e FAN FAILURE ® FAN EXHAUST e
® REFRIGERATION COILS ® DRYING OVENS e

MODEL 310 IN GN WEATHERPROOF ENCLOSURE

SWITZER Series 310 differential pressure switches are
specially designed for sensing very low differential pressure
in mmWC / mbar ranges for reliable setting in varied
applications.

A precision contoured synthetic elastomer diaphragm
senses low differential pressures applied to either side
of it and actuates a snap-acting microswitch when the
input differential pressure is slightly above or below the

pre-set value.

MODEL 310 IN GK FLAMEPROOF ENCLOSURE

The switch mechanism and the set point adjustment are
external to the sensing chamber and completely isolated
from contact with the process medium.

While Style GN housing offers limited very low ranges and
microswitches to meet OEM requirements, Style GM & GK
versions offer more ranges, microswitch options and
wideband adjustment facility.

A scale is provided for approximate switch setting.

GENERAL SPECIFICATIONS

Enclosure
GN

GM

GK

Ranges
Sensor

Wetted Parts
Mounting
Repeatability
Scale Accuracy
Ambient Temp.

Max. Working Pr.

Aluminium die cast weatherproof
to IP: 66

Aluminium pressure die cast
weatherproof to IP : 67

Aluminium die cast weatherproof
to IP : 66 & flameproofto Gr.lIA, [IB
& lIC (Note 1)

Refer Table

Neoprene Diaphragm std. Nitrile,
EPDM & Silicone are optional

Aluminum std.

Vertical only

+2 % FSR (Note 4)

+5 % FSR (Note 6)
—10°C to + 60°C (Note 12)
0.5 bar for all ranges
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Max. Working Temp.  95°CforNeoprene, 110°C for Nitrile,
130°C for EPDM and 200°C for

Silicone (Note 13)

Switching
Element Instrument quality snap-acting
SPDT microswitch (Note 10)
Differential
GN-310 Fixed, 1 SPDT switch only
GM/GK-310 Fixed
GM/GK-313 Wideband adjustable.
Refer tables A, B & C for values
Connection
Process 1/4" NPTF Std.
Others through Adaptors.
Electrical 3/4" ETF std.,

1/2" NPTF optional
Dual entry on request.

Generally to BS:6134:1991




ORDERING MATRIX

ENCLOSURE ? Table-1 : RANGE CODE & AVAILABILITY
ﬁ)lulrs_lggum die cast weatherproof N RANGE RANGE MWP 310 313
R CODE mbar bar GN | GM/GK  GM/GK
Aluminium pressure die cast weather- B3D -25 to +2.5 0.5 v v X
proof to IP:67 with Nitrile gasket. ——— GM B3X 0 to 25 05 X v/ X
Aluminium die cast flameproof cum B5D 05105 0.5 v v v
weatherproof. CIMFR approved to Gr.llIA, B7D 1to0 10 05 X v v
IIB & IIC of IS/IEC 60079-1:2007 for flame- C2D 2510 15 05 v/ v/ v/
proofness and IP:66 for weatherproofness GK D3B 251025 05 / v v
D4C 5to 50 0.5 X 4 v
MODEL D5C 7510 75 05 v/ v/ 4
This is the basic Differential Pressure Switch D8D 10 to 100 05 X v/ v/
meant for low / ultra low range spans having
very low fixed switching differential. ——— 310
Table-2 : SWITCH CODE, RATING & AVAILABILITY (note 8)
Same as 310 but with auxiliary mechanism
providing adjustment of switching differential DC RATING IN AMPS Agﬁ";ﬁg'{_—'n AX‘;"'B':BD'_:-'&Y
o, ii o, SWITCH
between 6 to 10% minimum to 60% CODE AC RESISTIVE | INDUCTIVE | MODELS | MODELS
maximum of FSR (not available in GN (spoT) |  RATING
enclosure). 313 220v| 110v| 24V |220v|110v| 24V | GN %"f" GN| GM / GK
2% | 5A 250 / 125V |0.25| 0.5 | 5.0 | 0.1]0.25) 3.0 | NA.| 310 | T| 310
SENSORS AND WETTED PARTS N
} o D [15A250/125V| 0.2| 0.4 | 2.0 [0.02|0.03| 1.0 310 | 310 | o| 310
Neoprene diaphragm and cast Aluminium
wetted parts N5 3 |15A250 / 125V|NR|NRNR|NR[NR|NR| 310 | 310 | T| 310
- . - W [15A 250 /125V| 0.3 | 0.5| 6.0 |0.05| 0.1| 4.0 | NA.| 313 313
Silicone diaphragm and cast Aluminium A
wetted parts S5 4 1A125V  [NA. 05|05 |N.A.[0.25/0.25 310 | 310 X 310
EPDM diaphragm and cast Aluminium 5 |5A250/125V (0.2(04140|02]|04|3.0(NA | 310 | | 310
wetted parts E5 6 0.1A125V  [NR|NR/| 0.1|NR[NR|NA/| 310 | 310 [ L| 310
A
Nitrile diaphragm and cast Aluminium S |5A250/ 125V (0.25/0.5|3.0| 0.1/ 02| 20| NA.| 310 | g| 310
wetted parts B5 J 5A250V  [NAINA|50[NA[NA|30| NA | 310 | L] 310
E
RANGE CODE : Refer Table—1 0 K 1A 125V N.A|NA.| 1.0|N.A|NA. 05| NA.| 310 v 310
Codes 2, 3, D & W - For General purpose Code S - IP:67 sealed microswitch with
. _ usages. silver Nickel contact.
SWITCH CODE AND RATING : Refer Table-2 . Code 4 — Gold Alloy contact. Code J — Hermetically sealed, inert gas
Code 5 - For General purpose with good filled with Silver alloy contact.
ELECTRICAL ENTRY CODE : Refer Table-3 ————[1] DC rating. Code K - Hermetically sealed, inert gas
Code 6 — Gold Alloy contact (Low Rating) filled with Gold plated contact.
* For Code ‘2’ Microswitch DPDT option available in selected ranges
only — Consult factory
For DPDT, change switch code ‘3' to “33", ‘4" to ‘44, etc., while ordering
PRESSURE CONVERSION TABLE N.A. - Not Available N.R. - Not Recommended
torr .
bar I((:?Tf‘zl Ibf/in?| atm. | inH,0| mH,0| InHg | (mm Table 3 : ELECTRICAL ENTRY CODE
Ho) Size % Single Entry Dual Entry
1 1.01972|14.5038| 0.9869 |401.864|10.1972| 29.530 |750.062 lze GN |l em Il ek | N | om | Gk
0.98067| 1 [14.2233/0.96784|394.094| 10 | 28.959 | 73556 4" ETF A A M
1/2" NPTF B B B - N N
0.06895| 0.07031 1 0.06805| 27.71 |0.70307| 2.0360 | 51.715 3/4" NPTF — C — — (e —
x1.5% — —
1.01325| 1.03323| 14.6959 1 407.189|10.3323|29.9213| 760 M20 x 1.5 D D P P
M16 x 1.5 -— E - - Q -
0.00249|0.00254| 0.0361 |0.00246 1 0.0254 | 0.0734 | 1.87 Through Connector
0.09807| 0.1 | 1422 | 0.0968 | 39.41 1 | 2896 |73.356 3 pIn plug 2
7 pin plug -— 3 - - - -—
0.03386|0.03453| 0.4911 |0.03342| 13.609 | 0.3453 1 25.4 9 pin plug 4
* Cable gland available on request.
0.00133|0.00136|0.01934|0.00132| 0.5358 | 0.0136 | 0.03937 3;1(191’-'\1 x5k Cable Entry is optional. Available on request.




SWITCHING DIFFERENTIAL DATA

TABLE — A : MODEL GN 310 — FIXED DIFFERENTIAL TABLE - B : MODEL GM / GK 313 — WIDEBAND DIFFERENTIAL
On—off Differentials in mbar Ranae Ranae On-off Differentials in mbar
Féa;‘dgee '?:‘Eg:’ GN 310 Co dge mbgr GM 313 GK 313
3/D/6 4 w w
83D e 05 +Ve 05 +Ve 22’; gstot 2.5 x x
0.8 —Ve 0.8 —Ve 51t 5 17 to 3 24 to 3
B5D 05 o 5 08 04 B7D 1 to 10 17 to 6 24 to 6
c2D 25 o 15 10 05 C2D 25 to 15 20 to 9 28 to 9
D3B 25 to 25 23 to 15 31 to 15
D38 25 fo 25 1.0 05 D4C 5 to 50 35 to 30 40 1o 30
D5C 7.5 10 75 5.0 2.5 D5C 75 to 75 40 to 45 4.6 to 45
DPCO not possible D8D 10 to 100 55 to 60 6.3 to 60
TABLE - C : MODEL GM/ GK 310 — FIXED DIFFERENTIAL
On—off Differentials in mbar
Fg‘"‘ge Range GM 310 GK 310
ode mbar
2 3/D/6 4 5 2 3/D/6 4 5
09-Ve | 09-Ve 1.6 -Ve 1.6 -Ve
B3D £25 X 0.7 +Ve | 07 +Ve X X 11+Ve | 11 +Ve X
B3X 0 to 25 0.6 0.4 0.6 07 1.0 0.7 1.1 1.3
B5D 05 to 5 0.8 0.6 0.8 0.9 1.4 1.1 14 1.6
B7D 1 to 10 0.8 0.6 0.8 0.9 15 1.2 1.6 1.6
c2D 25 to 15 15 0.8 1.0 1.3 27 14 1.8 2.3
D3B 25 to 25 1.6 0.9 1.2 15 2.7 1.6 2.1 27
D4C 5 to 50 3.0 1.3 15 2.2 5.4 2.3 27 3.9
D5C 75 to 75 3.2 15 1.7 25 5.8 2.7 3.0 45
D8D 10 to 100 35 2.0 2.2 2.8 6.3 36 3.9 5.0
Notes : Codes other than ‘3, ‘D’, ‘4’ & ‘6’ are not available in GN310.

DPDT not available in Model GN 310.

1.
2
3. For on-off differential values with switch codes ‘S’, ‘J’ & ‘K’ consult factory.
4

To arrive at differentials for DPDT switching, apply multiplication factor of 1.1 to the above values.

NOTES

1.

Gr.llIA & 1IB of IS/IEC 60079-1:2007 is equivalent to NEC CL.1,
Gr.C & D. Gr.lIC of IS/IEC 60079-1:2007 is equivalent to NEC
CL.1, DIV.1, Gr.A & B.

. Style GM/ GN is weatherproof only if all entries and joint faces

are properly sealed. Style GK is weatherproof only if cover
‘O’ ring is retained in position and flameproof only if proper FLP
cable gland is used. It is recommended to procure cable glands
along with GK instruments to avoid neglect of it while installation.

. Intrinsic Safety (Exi) — Differential Pressure switches are

classified as simple apparatus as they neither generate nor
store energy. Hence differential pressure switches in
weatherproof (GM/ GA) enclosures also may be used in
intrinsically safe systems without certification provided the
power source is certified Intrinsically Safe. Because of the
low voltages and currents it is recommended to use gold contact
and / or sealed contacts.

. Accuracy & Repeatability are not different for all blind differential

pressure switches. A shift of £2% may be observed in setpoint
when pressure falls from full static pressure. Settings will
also shift with varying temperature.

. The instrument is calibrated in the mounting position depicted

in the drawing. Mounting in any other direction will cause a
minor range shift, especially in low and compound ranges.

. A differential pressure switch is a switching device and not a

measuring instrument — eventhough it has a scale to assist
setting. For this reason, Test Certificates will not contain
individual ON-OFF switching values at different scale readings.
Maximum differential obtained alone will be declared, besides
other specifications.

. Select working range of the instrument such that the set value

lies in the mid 35% of the range i.e., between 35% and 70% of
range span.

. For switching differential values please refer respective

10.

11.

12.

13.

14.

15

. On and off settings should not exceed the upper or lower

range value.

DPDT action is achieved by two SPDT switches synchronised
to practical limits i.e., +2% of FSR. Deadband for DPDT contacts
are higher than that of SPDT as force required to actuate the
contacts are more.

Contact life of microswitches are 5 x 105 switching cycles
for nominal load. To quench DC sparks, use diode in parallel
with inductance, ensuring polarity. A ‘R—C’ network is also
recommended with ‘R’ value in Ohms equal to coil resistance
and ‘C’ value in micro Farads equal to holding current
in Amps.

Ambient temperature range: All models are suitable for operating
within a range of ambient temperature from (=) 10°C to (+) 60°C
provided the process does not freeze within this range. Below
0°C, precautions should be taken in humid atmospheres to prevent
frost formation inside the instrument from jamming the mechanism.
Occasional excursions beyond this range are possible but
accuracy might be impaired. The microswitch is the limiting
factor which should never exceed the limits (—) 25°C to (+) 80°C.
Fluid Temperature: A differential pressure switch when
connected to the process is not subjected to through flow and
therefore is not fully exposed to the fluid temperature. Use of
adequate length of impulse piping will greatly reduce excessive
heating of the sensing element. For e.g., connection of
7.5cm of 12mm dia impulse piping will reduce water
temperature of 100°C to 65°C at an ambient temperature of
50°C. Ask factory for piping nomogram #441184-4 for
different temperatures.

Ensure that impulse pipework applies no stress on sensing
element housing and use spanners to hold pressure port/
housing when connections are made.

. Accuracy figures are exclusive of test equipment

Differential Table. Switching differentials furnished are norflagke 515 of 538olerance on the claimed values.

values under test conditions at mid-scale and will vary with
range settings and operating conditions.

16

. All performance data are guaranteed to *5%.



MOUNTING DIMENSIONS

GM -310/313

Alternate Horizontal

Cable Entry =86 Position of 2" & Pipe
122 — 34"ET/ TN / (Fix ‘U’ Bolt Vertically)

1/2"NPTF '—F 2" Pipe by Customer
[ < >
119 J
NAME & J
RATINGPLATE ‘l %
: \
L . = ‘
54 =131 a9 % — 1
IR =N —1 1 3/8" BSW ‘U’ Bolt 2 Nos. Fixed
8 Pr.Conn. Pr.Conn. at a Pitch of 71.5 Sq
127 High| 4ol Low (4 Nos. 10.5@ Fixing Holes)
— 80 —
150
GK-310/313
Optional Alternate Horizontal
Additional Position of 2" @ Pipe
Cable Entry (Fix ‘U’ Bolt Vertically)
1/2"NPTF
/ 2" Pipe by Customer
|y~ Cable Entry AT
1/2"NPTF /
I\:‘[\ « )
129 =
3/8" BSW ‘U’ Bolt 2 Nos. Fixed
4 Pr. Conn. at a Pitch of 71.5 Sq
2 t=— Low (4 Nos. 10.5@ Fixing Holes)
— 79—
150——
GN -310
4 Mounting Feet with Holes
| 110 142 suitable for 6.0 mm dia Fixing
Screws
@
@
! Cable Entry
3/4"ET/
14_5L 294 1/2"NPTF
60

All dimensions are in mm

This is not a contractual document. Prior notification of changes in specifications is impracticable due to continuous improvement
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TECHNICAL DATASHEET
OF DIFFERENTIAL
PRESSURE SWITCH




Customer NTPC Job No. | M22/DEL-019.BHEL
Project Date 10.03.2023
BHEL Doc. No. Doc No
Sr.No Description Technical Parameters
Item Differential Pressure Switch
1 Manufacturer Switzer, Chennai
2 Type Neoprene Diaphragm
3 Model No. GM-310-N5-M036
4 Qty. 2 Nos.
Location For AC across Fine Filter
5 Enclosure Die cast Aluminium pressure
6 Protection Weatherproof IP-66 to IEC:60529
7 Wetted Parts Aluminium
Material
8 Range 50 to 500 Pascal
9 Max. Working 0.5 kg/cm?2
Pressure
10 Max. Working 95 Degree C
Temperature
11 Process 1/4" NPTF through Adaptor / Sides
Connection
12 Electrical 7 pin plug in connector
Connection
13 Repeatability +/- 1% FSR
14 Switch Snap Acting Micro switch
15 Contact and 2 No. of SPDT (For DPDT Action ), 5A 250/125V AC; 5A 24V DC
Rating Res..
16 ON OFF Fixed
Differential Type
17 Set Points 1 Nos.
18 Mounting Wall Mounting
19 Accessories 1/4" NPTM X 1/2" NPTF , Brass Adaptor -2 Nos., SS Tag Plate
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Sr.No. | Description Technical Parameters

1 Item Differential Pressure Switch

2 Manufacturer Switzer

3 Type Neoprene Diaphragm

4 Model No. GM-310-N5-M011

5 Qty. 1 Nos.

6 Location UAF-Across Pre Filter

7 Enclosure Die cast Aluminium pressure

8 Protection Weatherproof IP-66 to IEC:60529

9 Wetted Parts Aluminium
Material

10 Range 0 to 250 Pascal

11 Max. Working 0.5 kg/cm?2
Pressure

12 Max. Working 95 Degree C
Temperature

13 Process 1/4" NPTF through Adaptor / Sides
Connection

14 Electrical 7 pin plug in connector

15 Repeatability +/- 1% FSR

16 Switch Snap Acting Micro switch

17 Contact and 2 No. of SPDT (For DPDT Action), 5A 250/125V AC; 5A 24V DC
Rating Res..

18 ON OFF Fixed
Differential Type

19 Set Points 1 Nos.

20 Mounting Wall Mounting

21 Accessories 1/4" NPTM X 1/2" NPTF , Brass Adaptor -2 Nos., SS Tag Plate

Page 519 of 538

H |




Switzer

M

Diaphragm sensor
Weatherproof
Flameproof

Differential pressure switches

Series 310

® Verylowranges ® Cleanrooms @ Filter blockage ®
® Air purge systems @ Fan failure ® Fanexhaust ®
® Refrigeration coils ® Drying ovens @

L

Model 310 in GN Weatherproof Enclosure

Series 310 differential pressure switches are specially
designed for sensing very low differential pressure in
mmWC / mbar ranges for reliable setting in varied
applications.

A precision contoured synthetic elastomer diaphragm
senses low differential pressures applied to either side of
itand actuates a snap-acting microswitch when the input
differential pressure is slightly above or below the pre-set
value.

Model 310 in GM Weatherproof Enclosure

The switch mechanism and the set point adjustment are
externalto the sensing chamberand completely isolated
from contact with the process medium.

While Style GN housing offers limited very low ranges and
microswitches to meet OEM requirements, Style GM &
GK versions offer more ranges, microswitch options and
wideband adjustment facility.

A scale is provided for approximate switch setting.

General specifications

Enclosure
GN GN style Aluminium die cast,
weatherproof to IP66
GM GM style aluminium pressure die
cast, weatherproof to IP66
GK GK style aluminium pressure die
cast, weatherproof to IP66 and
flameproof to group IIC as per IS/
IEC 60079 (Note 1)
Ranges Refer Table
Sensor Neoprene Diaphragm std. Nitrile,

EPDM & Silicone are optional
Aluminum std.

Vertical only

+2 % FSR (Note 4

+5 % FSR (Note 6)
—10°C to + 60°C (Note 12)

Wetted Parts
Mounting
Repeatability
Scale Accuracy
Ambient Temp.

Max. Working Pr. 0.5 bar for all ranges

95°C forNeoprene, 110°C for Nitrile,
130°C for EPDM and 200°C for
Silicone (Note 13)

Max. Working Temp.

Switching
Element Instrument quality snap-acting
SPDT microswitch (Note 10)
Differential
GN-310 Fixed, 1 SPDT switch only
GM/GK-310 Fixed
GM/GK-313 Wideband adjustable.

Refer tables A, B & C for values
1/4" NPTF standard

Others through Adaptors

1/2" NPTF standard

Dual entry on request.

Generally to BS:6134:1991

Process Connection
Electrical Connection

Conformity
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Ordering matrix

O 0000 L0 Table-1 : RANGE CODE & AVAILABILITY
ENCLOSURE
GN style aluminium die cast, RANGE RANGE mwp 310 313
weatherproof to IP66. ——— GN CODE mbar bar GN | GM/GK | GM/GK
GM style aluminium pressure M009 -25 to +2.5 0.5 4 v X
die cast, weatherproof to IP66— GM MO11 0 to 25 05 X V4 X
GK Style aluminium pressure die M036 05105 05 v v v
cast, weatherproof to IP66 and M037 110 10 05 % % %
flameproof to group IIC as per
MODEL MO39 251025 05 v/ v/ v/
Basic Differential Pressure Switch MO041 510 50 0.5 X v/ v
meant for low / ultra low range MO045 751t 75 05 Vs v v
spans having very low fixed M046 10 10 100 05
switching differential. ———— 310 ° . X / /
Same as 310 but with auxiliary )
mechanism providing adjustment of Table-2 : SWITCH CODE, RATING & AVAILABILITY (ote
switching differential between
; DC RATING IN AMPS AVAILABILITY|AVAILABILITY|
6 to 10% min. 60% max. of FSR SWITCH OF SPDTIN | OF DPDT IN
(not available in GN enclosure). —— 313 CODE RA’."rfNG RESISTIVE INDUCTIVE | MODELS | MODELS
(SPDT)
SENSOR ANP WETTED PARTS 220V [110V | 24V {220V |110V| 24V | GN G(';‘f(’ GN| GM / GK
Neoprene diaphragm and cast
Aluminium wetted parts ——  — N5 D* [15A250 / 125V| 0.2 | 0.4 [ 2.0 0.02{0.03 1.0| 310 | 310 | T| 310
Silicone diaphragm and cast N
Aluminium wetted parts S5 3 |15A 250 / 125V|N.R.[N.R.|[N.R.[N.R|N.R.[N.R.| 310 | 310 | 0| 310
EPDM diaphragm and cast W [15A250/125V| 0.3 | 0.5| 6.0 [0.05| 01|40 | NA | 313 | | 313
Aluminium wetted pats ——— E5
Nitrile diaphragm and cast 4 1A125V  |NAA|0.5|0.5|N.A.[0.25/0.25] 310 | 310 | A 310
. %
Aluminium wetted parts BS 5 |5A250/ 125V |02 (04 |40( 02|04 |30 NA | 310 | 4| 310
RANGE CODE: Refer Table-1 - J 5A 250V N.A.[NA.| 5.0 [NA.INA.| 3.0 | NA. | 310 I 310
SWITCH CODE AND RATING: Refer Table-2 — [ el Il il il - L
ELECTRICAL ENTRY CODE: Refer Table-3 O K 1A 125V |N.AAINA.| 1.0 [NA.INA.| 05| NA | 310 | A| 310
B
MOUNTING TYPE o | ATV InalNA| 30 [NAINA| 10| NA| 310 || 310
Wall w 400 Hz £
2" Pipe 2 G N.R. NR[NR 1.0 [NRNR|0.25| NA. | 310 | ' 310
Universal U - )
Codes 3, D & W — For General purpose Code K — Argon sealed micro switch
MOUNTING MATERIAL usages. with gold contact.
Mild steel (o3 Code 4 - Gold Alloy contact. Code 9 - Hermetically sealed, inert gas
304 SS 4 Code 5 - For General purpose with filled with silver alloy contact.
OC rating. , o Code G - Hermetically sealed, inert gas
316 SS 2 Code J - Argon sealed micro switch with filled with gold plated contact.
OPTION silver contact.
Non CE Conformity 72z For DPDT, change switch code ‘3’ to “33", ‘4’ to ‘44’, efc., while ordering
CE Conformity CE N.A. - Not Available N.R. - Not Recommended
Pressure conversion table
torr Table 3 : ELECTRICAL ENTRY CODE
Kgf / . .
bar cm? Ibf/in* | atm. |inH,0 | mH,0| InHg | (mm Single Entry Dual Entry
Hg) Size *
1 1.01972|14.5038| 0.9869 |401.864|10.1972| 29.530 |750.062 GN GM GK GN GM GK
1/2" NPTF A A A - N N
0.98067 1 14.2233]0.96784 | 394.094 10 28.959 | 735.56
3/4" NPTF x% | - L - -— 0}
0.06895|0.07031| 1 |0.06805| 27.71 |0.70307| 2.0360 | 51.715 M20 x 1.5 %% | - E E — | e | EB
1.01325(1.03323|14.6959| 1 |407.189|10.3323|29.9213| 760 Through Connector
0.00249|0.00254| 0.0361 [0.00246| 1 | 0.0254 | 0.0734 | 1.87 7pinplug # | - c il el Il M
9pinplug # | -— D — —

0.09807| 0.1 1.422 | 0.0968 | 39.41 1 2.896 | 73.356
*  Cable gland available on request.

0.033860.03453| 0.4911 |0.03342| 13.609 | 0.3453 1 254 * % Cable entry is optional through adaptor. M20x%1.5 direct
is possible in GK.

1 # Available only in GM enclosure.
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Switching differential data

TABLE - A : MODEL GN 310 — FIXED DIFFERENTIAL TABLE - B : MODEL GM / GK 313 — WIDEBAND DIFFERENTIAL
On-off Differentials in mbar Range Ranae On-—off Differentials in mbar
Range Range GN 310 o ) GM 313 GK 313
3/D 4 w w
0.5 +Ve 0.5 +Ve MO036 05 to 5 1.7 to 3 24 to 3
Moo9 £25 0.8 -Ve 0.8 -Ve MO037 110 10 17 o 6 24 10 6
MO036 051t 5 0.8 04 M038 25 to 15 20 to 9 28 to 9
M038 25 to 15 1.0 0.5 M039 25 to 25 23 to 15 3.1 to 15
MO39 2.5 to 25 1.0 0.5 M041 5 to 50 3.5 to 30 4.0 to 30
MO045 7.5 to 75 5.0 25 MO045 7.5 to 75 4.0 to 45 46 to 45
DPDT not possible M046 10 to 100 5.5 to 60 6.3 to 60
TABLE - C : MODEL GM/ GK 310 — FIXED DIFFERENTIAL
On-off Differentials in mbar
Féa:)"dgee Rrssgf GM 310 GK 310
2 3/D 4 5 2 3/D 4 5
0.9 -Ve 0.9 -Ve 1.6 -Ve 1.6 -Ve
M09 £25 x 0.7+Ve | 07+Ve x x 14+Ve | 1.1+Ve X
MO011 0 to 25 0.6 0.4 0.6 0.7 1.0 0.7 1.1 1.3
MO036 05 to 5 0.8 0.6 0.8 0.9 14 1.1 14 1.6
MO037 1 to 10 0.8 0.6 0.8 0.9 15 1.2 1.6 1.6
MO038 25 to 15 15 0.8 1.0 1.3 27 14 1.8 2.3
MO39 25 to 25 1.6 0.9 1.2 15 2.7 1.6 21 2.7
MO041 5 to 50 3.0 1.3 15 2.2 5.4 2.3 2.7 3.9
M045 7.5 to 75 3.2 15 1.7 25 5.8 2.7 3.0 4.5
M046 10 to 100 3.5 2.0 2.2 2.8 6.3 3.6 3.9 5.0
Notes : 3. Toarrive atdifferentials for DPDT switching, apply multiplication factor

1. ForGN310 microswitch codes ‘3, ‘D’ and ‘4’ are only possible. DPDT
is not available in model GN310.

2. For on-off differential values with switch codes ‘9’, ‘G’, ‘J’ and ‘K’
consult sales.

of 1.1 to the above values.
4. Chemical seals are not available
2" pipe mounting is not possible in GN enclosure
ForM009 range in GM/GK 310 micro switch code 2 & 5 are not available

oo

Notes

1. IS/IEC 60079-1 is equivalent to NEC CL.1, DIV.1, Gr.A & B.

2. Style GM/ GN is weatherproof only if all entries and joint faces
are properly sealed. Style GK is weatherproof only if cover
‘O’ ring is retained in position and flameproof only if proper FLP
cable gland is used. It is recommended to procure cable glands
along with GK instruments to avoid neglect of it while installation.

3. Intrinsic Safety (Exi) — Differential Pressure switches are
classified as simple apparatus as they neither generate nor
store energy. Hence differential pressure switches in
weatherproof (GM) enclosures also may be used in intrinsically
safe systems without certification provided the power source
is certified Intrinsically Safe. Because of the low voltages and
currents it is recommended to use gold contact and / or sealed
contacts.

4. Accuracy & Repeatability are not different for all blind differential
pressure switches. A shift of £2% may be observed in setpoint
when pressure falls from full static pressure. Settings will
also shift with varying temperature.

5. The instrument is calibrated in the mounting position depicted
in the drawing. Mounting in any other direction will cause a
minor range shift, especially in low and compound ranges.

6. A differential pressure switch is a switching device and not a
measuring instrument — eventhough it has a scale to assist
setting. For this reason, Test Certificates will not contain
individual ON-OFF switching values at different scale readings.
Maximum differential obtained alone will be declared, besides
other specifications.

7. Select working range of the instrument such that the set value
lies in the mid 35% of the range i.e., between 35% and 70% of
range span.

8. For switching differential values please refer respective
Differential Table. Switching differentials furnished are nominal
values under test conditions at mid-scale and will vary with
range settings and operating conditions.

9. On and off settings should not exceed the upper or lower
range value.

DPDT action is achieved by two SPDT switches synchronised
to practical limits i.e., +2% of FSR. Deadband for DPDT contacts
are higher than that of SPDT as force required to actuate the
contacts are more.

11. Contact life of microswitches are 5 x 105 switching cycles
for nominal load. To quench DC sparks, use diode in parallel
with inductance, ensuring polarity. A ‘R-C’ network is also
recommended with ‘R’ value in Ohms equal to coil resistance
and ‘C’ value in micro Farads equal to holding current
in Amps.

Ambient temperature range: All models are suitable for operating
within a range of ambient temperature from (=) 10°C to (+) 60°C
provided the process does not freeze within this range. Below
0°C, precautions should be taken in humid atmospheres to prevent
frost formation inside the instrument from jamming the mechanism.
Occasional excursions beyond this range are possible but
accuracy might be impaired. The microswitch is the limiting
factor which should never exceed the limits (—) 25°C to (+) 80°C.
Fluid Temperature: A differential pressure switch when
connected to the process is not subjected to through flow and
therefore is not fully exposed to the fluid temperature. Use of
adequate length of impulse piping will greatly reduce excessive
heating of the sensing element. For e.g., connection of
7.5cm of 12mm dia impulse piping will reduce water
temperature of 100°C to 65°C at an ambient temperature of
50°C. Ask factory for piping nomogram #441184—4 for
different temperatures.

Ensure that impulse pipework applies no stress on sensing
element housing and use spanners to hold pressure port/
housing when connections are made.

15. Accuracy figures are exclusive of test equipment

10.

12.

13.

14.
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Dimensions in mm

119
NAME &
RATINGPLATE
, ]
]“ I
54 Tt Tag
RIS i
8
— 127

Optional
Additional
Cable Entry
1/2"NPTF

Cable Entry
1/2"NPTF

29

GM-310/313

Cable Entry

1/2"NPTF \

GK-310/313

Alternate Horizontal
Position of 2" & Pipe
(Fix ‘U’ Bolt Vertically)

/ '—F 2" Pipe by Customer

_

3/8" BSW ‘U’ Bolt 2 Nos. Fixed
at a Pitch of 71.5 Sq
(4 Nos. 10.5@ Fixing Holes)

Alternate Horizontal
Position of 2" & Pipe
(Fix ‘U’ Bolt Vertically)

2" Pipe by Customer

110

[ 1

| |
)
; 1/2"NPTF

Cable Entry
i
b 29 L

60 —=

14.5

This is not a contractual document.

« D
Y —_—

E:‘i( 3/8" BSW ‘U’ Bolt 2 Nos. Fixed
Pr.Corﬂ 4 Pr.Conn. at a Pitch of 71.5 Sq
High 2 = Low (4 Nos. 10.50 Fixing Holes)

— 79—

150
GN-310
142 4 Mounting Feet with Holes

NAME
PLATE
DETAIL

|
AME

LATE]

suitable for 6.0 mm dia Fixing
Screws

Prior notification of changes in specifications is impracticable due to continuous improvement
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S.NO.

DESCRIPTION PREPARED BY CHKD BY APPRD BY DATE
0 Document for review/approval Rahul Deepak Deepak 13.12.2022
01 Document for review/approval RAHUL Deepak Deepak 14-02-2023

APPLICABLE FOR ANNEXURE-I, ITEM NO.

A1B2 (VFD)
CLIENT: NTPC LIMITED
(A GOVT. OF INDIA ENTERPRISE)
[nna.iﬂ;ﬂgﬂ ENGINEERING DIVISION
PLOT-8A, SECTOR- 24, NOIDA, U.P- 201301.
PROJECT:
2 x500MW NTPC MOUDA TPP STAGE-I (FGD SYSTEM PACKAGE)
PACKAGE: HVAC FOR FGD SYSTEM
EPC CONTRACTOR: BHARAT HEAVY ELECTRICALS LIMITED
ﬁ POWER SECTOR
PROJECT ENGINEERING MANAGEMENT
NOIDA

TITLE :-

te Y02723.02.27

i (A
TDS of VFD for Location:

PREPARED
BY

CHKD. BY

APPD BY.

DATE BHEL DOC NO.

N TPUEO(PE-v0-444-571-A220

Rahul

Deepak

Deepak

NTPC DOC NO. |

9561-109-PEM-PVM-Y-354

13.12.2022 I

REV 01
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TDS of VFD for AHU

Customer NTPC Job No. M21/DEL-80.BHEL
. 3X660MW NORTH KARANPURA
Project TPP (FGD SYSTEM PACKAGE) Date 15.04.2021
BHEL Doc. No. | PE-V0-441-571-A220
Datasheet For VFD (VSX Series)
Sr.No. Description Details
1 Item VFD
2 Make CGL
3 Model VSX Series
4 Qty 2 nos
. AHU Room at 13.600M, FGD Control
5 Location -
Building
6 Input Voltage 415VAC = 10%
7 Input Frequency 50 hz , £5%
8 Input power factor 0.95 (min.)
9 Output Frequency 0-600 Hz
10 Output Switching Frequency 0.7 KHz to 16 KHz
11 Efficiency at nominal load 96%
12 Nominal ambient temperature 50°C
13 Relative humidity 0-95%
14 Vibrations less than 5.9 M/S2
15 Analog Input Voltage /current 0- 10 VDC /4-20 mA
16 Nos. Analog Input 3
17 Nos. Analog Output 2
18 Digital Input voltage 24VDC
19 Nos. of Digital Input 7
20 Digital Output Relay type & Transistor type
21 Nos. of Digital Output 2
Prep. By I Appr. By
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