
 

 

 

 

 

 

2.4 Modifications to the product  
Changes or modifications made to the product by unauthorised persons may lead 

to malfunctions and are prohibited for safety reasons.  

2.5 Use of spare parts and accessories  
Use of unsuitable spare parts and accessories may cause damage to the product.  

 Use only the manufacturer’s genuine spare parts and accessories (refer to 

chapter 9, page 11).  

2.6 Liability information  
The manufacturer shall not be liable for any direct or consequential damage 

resulting from failure to observe the technical instructions, guidelines and 

recommendations.  

The manufacturer and the sales company shall not be liable for costs or damages incurred by the 

user or by third parties in the use or application of this device, particularly in case of improper use of 

the device, misuse or malfunction of the connection, malfunction of the device or of connected 

devices. The manufacturer or the sales 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

 

 

 

 

3 Product description  
 

a Reference pointer  

b Capillary connection  

c Adjustment scale for 

 measuring range  

d Adjustment screw for  

measuring range  

e Adjustment screw for  

zero point correction 

f Pump plunger  

 

 

1 Cable gland PG9  

2 Screw-in tank adapter G½-G1  

3 O ring Ø 30 x 3 mm  

4 O ring Ø 18 x 2,5 mm  

5 Stand pipe  

6 Conical washer  

7 Balance chamber   

 

 

 

 

 

 

The gauge measures the hydrostatic 
liquid pressure at the tank bottom.  
The pressure varies according to 
liquid height and specific gravity of 
the medium to be measured. The 
pressure is measured approx. 20 
mm above the tank bottom and 
displayed on the gauge dial.  
 
When operating the pump of the 
gauge a pneumatic pressure is built 
up in the capillary measuring line 
until that pressure is equal to the 
liquid head pressure at the bottom 
of the tank. The pressure created by 
the pump has displaced the liquid in 
the capillary tubing inside the tank 
and the air bubbles out of the end 
of the standpipe in the tank. The 
pointer has reached its highest 
indication point and stops at that 
level.  
 
The gauge enables the user to 
obtain a relatively accurate 
consumption control thereby 
allowing a timely reordering of fuel. 
The driver of the oil delivery vehicle 
can use the gauge to check whether 
the tank can accept the ordered 
quantity of fuel.  
 



 

 

 

 

 

 

 

4 Specifications  
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

 

 

 

 

5 Installation and commissioning  

5.1 Installing the device  

 Protect the gauge from rain and direct sunshine.  

1 Drive screw into wall.  

2 Hang housing onto screw.  

3 Fix housing to wall with screw 

through lower fixing lug.  

 

5.2 Adjusting the measuring range and the Zero correction  
The accuracy of the gauge measurement is dependent on the exact adjustment of 

the measuring range and the Zero correction.  

 

1. Determine measuring range:  

Fuel oil EL and diesel fuel: Measuring range = Tank height. Other 

liquids: See table 4, page 12.  

2. Remove front glass (a).  

3. Adjust measuring range accurately (b).  

4. Tap housing gently on the side.  

5. Adjust Zero correction (c): Set pointer to “0” by turning screw either 

to the left or right by maximum 1 full turn.  

6. If applicable, insert slide-in-scale and then refit front glass.  

 

 

 

 

 



 

 

 

 

 

 

5.3 Installing capillary line  

1 Screw-in tank adapter  

2 Capillary tubing  

3 Condensate trap  

4 Unitel  

5 Stand pipe  

6 Balance chamber  

 

If no separate gauge connection socket is provided on the tank, it is possible to combine a number 

of capillary lines by connecting a Euroflex 3 combination fitting to a G1"-socket on the tank.  

If required, the capillary measuring line can be extended with PE capillary tubing. The maximum 

distance between tank adapter and the hydrostatic gauge must not exceed 50 m. Connect standpipe 

to capillary line, using for instance a hose connector.  

1. The lower end of the capillary tube should end approx. 2 cm above the lowest point of the 

tank bottom. Tighten cable gland in order to fix the standpipe in the tank adapter.  

2. Screw tank adapter into a vacant boss in the top of the tank.  

3. Install capillary line with a steady slope towards the tank, avoiding any kinks or possible 

water traps in the line.  

4. Install a condensate trap if the hydrostatic gauge is mounted below the max. liquid level in 

the tank or in a place where condensate may collect.  

5. Push connector onto capillary tube.  

6. Insert capillary line into connector and push in to the stop.  

7. Tighten pressure screw gently.  

1 Hollow rivet  
2 Grommet seal  
3 Washer  
4 Connector  
5 Capillary standpipe 
6 Pipe 

 

 

 

 

 



 

 

 

 

 

 

 

 

 

  

6 Operation  
 

The hydrostatic gauge provides a semi-permanent indication. The built-in pump 

closes off the measuring line when it reaches the end of its travel, the pointer 

stays temporarily at its last reading and then drops back very slowly. As a result of 

this the gauge mechanism is protected by an oil-stop air cushion. 

 

Do not operate gauge during a tank filling operation as the gauge will not give a 

stable reading.  

 

1. Pull out pump plunger to its stop and then release.  

2. Repeat this process until the indication is stable.  

3. Read tank contents on the dial of the gauge.  

If the capillary measuring line has been installed absolutely airtight the pointer of 

the gauge will continue to show the last reading over a long period of time. In 

order to obtain an accurate up-to-date reading we recommend that you operate 

the pump everytime before a reading is taken.  

The reference pointer can be adjusted manually. When set to the latest reading it 

serves for consumption control purposes.  

 

7 Maintenance  
 

When  Activity  

Condensate trap 

contains water.  

 Empty condensate trap.  

At time of tank 

servicing or tank 

cleaning.  

 Check the gauge for correct function 

and, if necessary, have the instrument 

readjusted.  

 

 

 



 

 

 

 

 

 

8 Troubleshooting  
 

Repair work may only be carried out by qualified, specially trained personnel.  

 

Problem  Possible reason  Remedy  

Pointer does not move 

when pump is operated 

or drops back again 

very quickly.  

Connections are not 

airtight or the 

capillary lines are 

damged and leaking.  

 Tighten connections and  

check capillary lines for air 

tightness.  

Filling process.   Take measurement after the tank 

filling process.  

Pointer goes beyond 

the 100 % mark or 

pump does not return 

fully to its stop.  

Capillary line is either 

blocked or has a kink 

in it.  

 Check that capillary line has no 

kinks in it and clear any 

blockage.  

 Install condensate trap.  

Condensate trap full.   Empty condensate trap.  

 

 

The wrong measuring 

range has been 

adjusted.  

 Check tank dimensions and correct 

measuring range, see chapter 5.2, 

page 7.  

Wrong indication.  Measuring range 

adjusted wrongly.  

 See above.  

 Zero correction not 

correctly set.  

 Reset Zero correction, see chapter 

5.2, page 7.  

 

   

Other malfunction.  –   Return the device to the 

manufacturer.  

 

 

 

 

 



 

 

 

 

 

 

 

 

9 Spare parts and accessories  
 

Part  Part No.  

Combination fitting Euroflex 3 with capillary tubing 2,15 m  20160  

Combination fitting Euroflex 3 with capillary tubing 3,15 m  20164  

Montagefix-extension set  

(10 m PE-capillary tubing 4 x 1 mm with capillary 20132 extension piece)          725... 

Additional slide-in scales in litres for standardised tanks    

•  When ordering, please specify the shape and capacity of tank. 

 Special slide-in scales for tanks of any shape and dimension                  72599   

• When ordering, please specify exact tank shape, size and capacity.  72599 

 

10 Warranty  
The manufacturer’s warranty for this product is 24 months from date of purchase. 

This warranty applies to all countries in which this product is sold by the 

manufacturer or its authorised representatives.  

 

11 Copyright  
The manufacturer holds the copyright to this manual. This manual may only be 

reprinted, translated, copied in part or in whole with the prior written consent of 

the manufacturer.  

We reserve the right to modify any specifications or alter any illustrations in this 

manual without prior notice.  

 

 

 

 



 

 

 

 

 

12 Appendix  

12.1 Determining the measurement range  
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Duplex Basket Strainers 

 

 

 

Application 
Duplex Basket Strainers are designed for applications where continuous flow must be 
maintained whilst cleaning filter baskets. The strainer uses integral 3 way stainless 
steel ball valves with PTFE seals. This design provides drop tight shutoff eliminating 
costly and potentially dangerous leakage into the chamber not in use which can 
occur in some other duplex strainer designs. This also eliminates some problems 
which can occur in particular suction conditions where in other designs air ingress 
could occur. All parts of the valve mechanism are accessible after removing the 
basket chamber without taking the strainer out of the pipeline. The handle covers 
the strainer chamber when in use and prevents accidental opening of the filter cover. 
 
• Available in cast iron, bronze, carbon and stainless steel. 
• Pipeline sizes from 20mm (3/4”) to 200mm (8”) (ask for details of sizes above 
200mm). 
 
 
 



 

 
 
 
 
 
 
 
• Available flanged in all common drillings including PN16 and ANSI150 (ANSI300 and 
600 on request) and screwed ports both BSP and NPT or socket weld. 
• XD range up to 13.8 Barg (pressure stated at 50C, lower pressure at higher 
temperatures, ask if unsure). Temperature limited by chosen seal. Pressure 
also limited by flange rating. 200mm and above lower working pressure. 
• Large filter baskets areas, manufactured in st. steel 316. 
• Various options including differential pressure indicator, magnets and 
heating jackets. 
• Can be coated internally and externally. 
 

Dimensional Data 

 

 
N.B. Table data refers to PN16 & ANSI125/150 only 
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Basket and Mesh Data 

 
The chart is for water (1cSt) flowing through a filter with an element coarser than 1 
millimetre perforations. For correction factors for varying viscosity/mesh size, please 
see our Simplex data sheet. 

 
 
 
 
 
 
 
 
 
 
 
 
 



 

 
 
 
 
Flow Chart for Duplex Basket Strainers
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Engineers Report Ref: ER-BPG03-180321-B 

Cooling System Review – UCL (ION) 

Originator: 

Date/Issue: 

Contract Ref: 

Application: 

D.W. Maddison.

18 March 2021 

UCL ION, London - Bells Power Group Q4105 

Engine cooling – Perkins 4012-46 TAG2A 

Introduction

Oakfield Technical Services Ltd was asked by Bells Power Group to review the cooling system design 
for one Perkins 4012-46 TAG2A driven generator to be installed at UCL, London. 

Cooling is to be provided via a Covrad/API Heat Transfer remote cooling package and a Güntner dry air 
cooler at roof level with a separate duplex pump set and pressurisation/expansion module. 

Some of the equipment has already been pre-selected.  The basement to roof Ø80 pipework has not 
yet been installed. 

The system is to include flushing bypass lines across the cooler and across the generator cooling 
package.  It has been specified that an additional 15% flow rate is required for the flushing duty. 

The pump module is to include duty/standby pumps.  Pumps with integrated inverter speed control 
have been selected which provide for the normal operating duty at <100% speed and also provide in 
excess of the +15% flushing duty when the bypass lines are open. 

A possible pressurisation unit has been discussed, although for a closed system this isn’t actually 
necessary, providing a suitable slave pump is available for filling purposes. 

Ravensbourne, High Meadow, Norbury, Stafford  ST20 0PD  
 +44 (0)7811 997081   dave.maddison@oakfieldts.co.uk 

 www.oakfieldts.co.uk 

Oakf i e l d
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General

No drawings were provided indicating the installation general arrangement and roof layout.  General 
information pertaining to the pipework run has been provided by email and appears at Appendix A. 

Appendices B and C show information provided pertaining to the pre-selected equipment. 

Appendices D1 pump selection for the operating duty, pump is an end-suction configuration. 

Appendix D2 is a performance illustration of the end-suction pump option under flushing 

conditions. Appendix E shows information pertaining to an example pressurisation unit. 

Appendix F is an analysis of the expansion vessel requirements. 

Appendix G is the Grundfos datasheet for the selected GT-U+ 10 bar 750 litre expansion vessel. 

Appendix H is an assessment of the linear expansion of the riser pipework. 
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Data 

The Perkins 4012-46TAG2A engine has a temperate rating of 1331kWb Prime and 1459kWb Standby, 
corresponding to 1500kVA Prime and 1650kVA Standby.  The engine is air-to-air charge cooled and at 
the standby rating, rejects a total of 924kW via the remote cooling pack, as indicated in Appendix B. 

The heat rejection figure is, however, subject to tolerance as well as variation due to operating 
conditions, as per ISO 3046. 

Whilst the engine cooling circuit will require a heavy-duty ethylene glycol-based coolant at, ideally 50% 
concentration, the secondary cooling equipment has been pre-specified at 25% concentration.  See 
comments later. 

The secondary circuit flow rate is 8.5 litres/s (30.6m³/h) at 91.7°C flow, 64.0°C return, in accordance 
with the data in Appendix B. 

Pipework Run 

Based on the flow rate of 8.5 litres/s, the appropriate pipework size for the entire system is Ø80 NB. 
It has been assumed that standard heavy grade (‘Red Band’) carbon steel pipework to 
BS EN 10255:2004 will be installed (actual bore size of 79.2mm) with PN16 flanges.   

The flow velocity in Ø80 NB pipework will be 1.73m/s, which is satisfactory for the length of run. 

It has been advised that the physical height between basement floor level and the top of the remote 
cooler is 35m and that the total pipe run is 120m + 120m = 240m.  Please see Appendix A. 

It has been further advised that the installed pipework will include a total of 36 bends, which have 
been assumed to be standard 1.5D radius. 

An allowance has also been made for flexible couplings/bellows and butterfly valves, plus various 
fittings and devices, generally as Appendix I. 

On the above basis, the pressure drop for the pipework, bends and fittings is calculated to be 206kPa. 
The pipework capacity will be approximately 1180 litres. 
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Covrad/API Heat Transfer Remote Cooling Package 

The data sheet for the pre-selected equipment from API (Appendix B) indicates that the design is 
based on the published heat rejection value, with no tolerance band added, and assumes 25% EG 
coolant. 

The data provided does not indicate what fouling or duty margins have been applied in the 
specification of the heat exchangers although this is a well-established product and it is likely that 
suitable margins have been included in its design. 

The heat exchanger pressure drop is given as 50kPa.  The capacity is not given but is estimated at 60 
litres, including the local pipe connections. 

Güntner Dry Air Cooler 

The data sheet for the pre-selected equipment from Güntner (Appendix C) indicates that the design is 
based on the published heat rejection value and assumes 25% EG coolant.  No duty margin has been 
added and there is only 0.7% surface margin to allow for fouling. 

It is recommended that consideration is given to requesting an alternative selection which provides for 
heat rejection tolerances as per ISO 3046 and suitable duty and surface margins. 

The pressure drop and capacity are given as 79kPa and 127 litres respectively for the selected cooler. 

Pressure Drop Assessment & Pump Duty

The pipework has been assumed to be heavy grade (‘Red Band’) carbon steel to 
BS EN 10255:2004 with an actual bore size of 79.2mm, with standard 1.5D bends and flanged PN16. 

Approx length of straight pipework – total for both runs:  240m 

Number of bends – total for both runs:  36 off 

Flow rate: 8.5 L/s 

Calculated pipework pressure drop, inc valves etc: 206kPa 

Heat exchanger module pressure drop:  50kPa 

Cooler circuit pressure drop:  79kPa 
______ 

Total system pressure drop: 335kPa 
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Pump Selection 

Appendix D1 details the pump selected based on the operating design flow rate of 8.5 l/s and a 
pressure drop of 375kPa which allows a further operating margin of >10% to allow for any minor 
variation in the actual installation. 

Appendix D1 shows an end-suction pump, Grundfos NBE 40-160/175.  This has a variable speed 
7.5kW motor with integral inverter drive but doesn’t include an integrated differential pressure 
sensor.  Via the electronic display it is simple to set up and optimise the pump operation during 
commissioning, but it would require an external differential pressure or flow measuring instrument to 
be used. 

It can be seen that, at the duty point (8.5 l/s, 375kPa), the pump would also run at some 96% speed. 
Note that it has a Ø65 NB inlet connection and a Ø40 outlet connection and would therefore require 
suitable reducer fittings. 

Flushing Conditions 

With regard to the required flushing duty, it must be noted that this would only apply when the 
flushing bypass lines are open and the heat exchangers/cooler are isolated.  Therefore, the system 
pressure drop will be that associated with the pipework and bypass lines only. 

It has been specified that under flushing conditions the attained flow rate should be at least 15% 
greater than the design flow rate of 8.5 l/s under normal conditions.  ie;  8.5 l/s X 1.15 = 9.8 l/s. 

The pressure drop (pipework & bypass lines only) at 9.8 l/s = 305kPa.  With a 5% margin = 320kPa 

Appendix D2 is an illustration, based on the end-suction NBE pump, of the operation at 9.8 l/s and 
320kPa.  By projection of the system curve, it can be seen that, at 100% pump speed, a flow rate of 
approximately 10.5 l/s will be attained, which is well over 20% above normal operating flow. 

The flushing duty is therefore easily achieved with the pump option selected. 
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System Capacity 

The total system capacity has been assessed as follows: 

Pipework system:  1180 L 

Heat exchanger module:  60 L 

Dry air cooler:   127 L 
_____ 

Total system working capacity:  1367 L 

With +5% tolerance:  1435 L 

Fill & Expansion 

Appendix F is an analysis of the expansion requirement.  In order to keep the maximum operating 
pressure within reasonable bounds, a total expansion capacity of 750 litres and 10bar rating is 
considered appropriate.  This can be a single vessel as indicated or two smaller vessels connected in 
parallel if space restrictions dictate.  Appendix G provides the dimensional details of the unit selected. 

Note that an air pre-charge pressure of 3.7 bar has been proposed with a cold fill static pressure of 3.9 
bar, making provision for a draw-down capacity of 30 litres held within the vessel(s). 

Appendix E shows a Grundfos fill/pressurisation unit of a type which Bells are known to have used 
previously in similar applications.  This unit would suffice for the purpose although it incorporates a 
break tank and mains water float valve.  If this system is used, it is strongly recommended that the 
automatic make-up system (break tank) should be charged with pre-mixed coolant and that any 
mechanism that can add un-treated tap water to the system must be avoided.  On that basis, a mains 
cold water feed will not be required, and the ball valve should be removed and discarded.  An overflow 
to drain must also be avoided. 

Coolant 

As noted above, the pre-selected equipment is designed on the basis of 25% EG.  This will provide 
reasonable corrosion protection, although at least 40% would have been more satisfactory. 

25% EG will offer frost protection down to approx. -12°C.  (40% EG offers -25°C). 
In central London, this may be sufficient protection, but careful consideration should be given to this 
matter, particularly since the cooler is exposed in a roof location.  It must be noted though, that if a 
coolant concentration greater than 25% is used, this will have an adverse impact on the performance 
of the cooler and the heat exchanger package. 

It is strongly recommended that the coolant is obtained as a pre-mix with de-mineralised water. 
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Data Summary 

Heat rejection (subject to tolerance) kW 924 

Flow rate L/s  (m³/h) 8.5  (30.6) 

Pipe size (carbon steel) mm Ø80 NB 

Total pipe run assumed m 240 

System pressure drop kPa  (bar) 335  (3.35) 

Flow temperature °C 91.7 

Return temperature °C 64.0 

System capacity (+5% tolerance) Litres 1435 

Expansion vessel capacity Litres 750 

Expansion vessel air pre-charge pressure kPa  (bar) 370  (3.70) 

Static head assumed m 35 

Cold fill pressure kPa  (bar) 390  (3.90) 

Max operating pressure (hot) at pump inlet kPa  (bar) 427  (4.27) 

Max operating pressure (hot) at pump discharge kPa  (bar) 762  (7.62) 

Ethylene Glycol concentration % 25 

Setting – PRV at pump inlet kPa  (bar) 470  (4.70) 

Setting – PRV at pump discharge kPa  (bar) 800  (8.00) 
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Remarks & Observations

 The details of the pipework run, pressure drop and capacities are all based on the information 
provided.  If the actual installation differs significantly from the assumptions made, there will be 
an impact on the operating parameters, especially the expansion vessel capacity, in which case a 
further review may be required.

 The frost and corrosion protection afforded by 25% EG coolant may be adequate for the location, 
but careful consideration should be given to this.  If it is chosen to increase the concentration, this 
will have a negative impact on the equipment performance and a further review will be needed.

 As noted, the published heat rejection data has been used directly without any tolerance or duty 
margin (certainly for the cooler).  If the generator will only run on a Prime duty, this is unlikely to 
present a significant risk, but there is a greater risk associated with operation at Standby rating
(110%) which may be required as part of a site acceptance test, if the ambient temperature is 
elevated at the time.

 It is essential that a manual and automatic air venting provision is made at the highest point of the 
system (on the inlet to the cooler).  

 A non-return valve is necessary between the pressurisation unit (if used) and the connection onto 
the expansion line.  

 Any valve installed in the expansion line between the expansion vessel and the main circuit must 
be lockable in the open position with permanent warning signs/labels.  

 Note that the pump delivery pressure (cold) approaches 725kPa.  When at normal working 
temperature, this maximum pressure attains over 760kPa (7.6 bar).  The charge air cooler which 
forms part of the heat exchanger module is rated at 8 bar and so this is within acceptable limits 
providing the installation data provided is accurate.

 It is essential that suitable pressure relief valves are installed at appropriate locations.  The 
settings are also included in the Data Summary table above.

 As noted under ‘Coolant’ above, the provision of a CWS make-up to the pressurisation unit is not 
appropriate.  Rather, the pressurisation unit (if used) make-up tank should be charged with pre-
mixed coolant.

 Appendix H is an assessment of the thermal expansion of the vertical riser pipework (taken as 
35m).  The assessed value is nominally 32mm.  It is important to advise those responsible for the 
installation of the riser pipework that the expansion bellows installed at the top of the riser must 
accommodate the anticipated expansion.
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APPENDIX A Installation Details

Basic installation details were provided by email on 09 March 2021 as reproduced below. 

This has been interpreted as follows: 

Static head of the top of the dry air cooler above the pump module = 35m 

Total number of bends = 36  

Total pipework run = 240m, including the riser. 
ie;    85m horizontal + 35m riser = 120m per line. 

Additional pump flow capacity required for flushing purposes = 15% 

 



 

 

 

 

 

 

 

 

 

PERKINS ENGINE 

MODEL 4012-46TAG2A 

Spill Timing 18° @ 1500rpm 

1459 kWb GROSS 

DISSIPATIONS 

CA 423 kW 

JW 501 kW 

WCCAC 

CA in  230.4°C 

CA out 68.1°C 

RADIATOR REQUIREMENTS 

AIR TO FILTERS 0 – 50°C 

THERMAL DUTY PER ENGINE 

DISSIPATION      924 kW 

WATER FLOW  8.5 l/s 

WATER RETURN TEMP  64.0°C 

C Round 

(Standard remote kits) 

Issue 1 

Date: March 2013 

SEC. WATER (25% GLYCOL) 

PRESSURE LOSSES 

Z-B = 0.50 bar

B-X = CUSTOMER DETAIL

X-Y = CUSTOMER DETAIL

Y-Z = CUSTOMER DETAIL

NOT 

COVRAD 

SUPPLY. 

B C

A D

JWHE

X Y 

Z 

91.7°C 

98.0°C 

17.0 l/s 

90.0°C 

76.7°C 

REMOTE COOLING KIT 

CRDA1648-B4 (CAT NI 128-501) 

TECHNICAL DATA 







Company name: Oakfield Technical Services Ltd
Created by:
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Date:

Printed from Grundfos Product Centre [2021.02.036]

Qty. Description
1 NBE 40-160/172 ASF2ABQQE

Note! Product picture may differ from actual product

Product No.: 99100093

Non-self-priming, single-stage, centrifugal volute pump designed according to ISO 5199 with dimensions and rated
performance according to EN 733 (10 bar).
Flanges are PN 16 with dimensions according to EN 1092-2. The pump has an axial suction port, radial discharge
port, horizontal shaft and a back pull-out design enabling removal of the motor, motor stool, cover and impeller
without disturbing the pump housing or pipework.
The unbalanced rubber bellows seal is according to DIN EN 12756.
The pump is close-coupled to a fan-cooled, permanent-magnet synchronous motor.
The motor includes a frequency converter and PI controller in the motor terminal box. This enables continuously
variable control of the motor speed, which again enables adaptation of the performance to a given requirement.

Controls:
Frequency converter: Built-in

Liquid:
Pumped liquid: Ethylene Glycol
Liquid temperature range: -25 .. 120 °C
Concentration: 25 %
Selected liquid temperature: 20 °C
Density: 1017 kg/m³
Kinematic viscosity: 0.76 mm2/s

Technical:
Pump speed on which pump data are based: 2901 rpm
Actual calculated flow: 8.5 l/s
Resulting head of the pump: 375 kPa
Actual impeller diameter: 172 mm
Nominal impeller diameter: 160
Shaft seal arrangement: Single
Code for shaft seal: BQQE
Curve tolerance: ISO9906:2012 3B2
Bearing design: Standard

Materials:
Pump housing: Cast iron

EN-GJL-250
ASTM class 35

Wear ring: Brass
Impeller: Cast iron

EN-GJL-200
ASTM class 30

Shaft: Stainless steel
EN 1.4301
AISI 304

Installation:

1/3

https://product-selection.grundfos.com/products.gotoproduct.json?productnumber=99100093&custid=GB&frequency=50
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Qty. Description
Maximum ambient temperature: 50 °C
Maximum operating pressure: 16 bar
Pipe connection standard: EN 1092-2
Size of inlet connection: DN 65
Size of outlet connection: DN 40
Pipe connection standard: EN 1092-2
Pressure rating for connection: PN 16
Pump housing with feet: Yes
Support block: Y

Electrical data:
IE Efficiency class: IE5
Rated power - P2: 7.5 kW
Mains frequency: 50 Hz
Rated voltage: 3 x 380-500 V
Rated current: 14.1-11.2 A
Cos phi - power factor: 0.93-0.89
Rated speed: 360-4000 rpm
Efficiency: 92.5%
Motor efficiency at full load: 92.5 %
Number of poles: 2
Enclosure class (IEC 34-5): IP55
Insulation class (IEC 85): F
Motor No: 98971272

Others:
Minimum efficiency index, MEI ≥: 0.70
Net weight: 85 kg
Gross weight: 102 kg
Shipping volume: 0.315 m³
Country of origin: HU
Custom tariff no.: 84137051
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99100093 NBE 40-160/172 ASF2ABQQE 50 Hz
H
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H = 375 kPa
n = 96 % / 2813 rpm
Pumped liquid = Ethylene Glycol
Concentration = 25 %
Liquid temperature during operation = 20 °C
Density = 1017 kg/m³

Eta pump = 68.8 %
Eta pump+motor+freq.converter = 63.2 %
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Oakfield Technical Services Ltd

APPENDIX D NBE 40-160/172 Under Flushing Conditions

It has been specified that under flushing conditions the attained flow rate should be at least 15% 
greater than the design flow rate of 8.5 l/s under normal conditions. 

8.5 l/s X 1.15 = 9.8 l/s. 

With the flushing bypass lines open and the heat exchangers/cooler isolated, the system pressure drop 
will be that associated with the pipework and bypass lines only. 

Pressure drop (pipework & bypass lines only) at 9.8 l/s = 305kPa.  With a 5% margin = 320kPa 

The illustration below, taken for the end-suction pump option, shows the operating point at 9.8 l/s and 
320kPa. 

By projection of the system curve, it can be seen that, at 100% pump speed, a flow rate of 
approximately 10.5 l/s will be attained, which is well over 20% above normal operating flow. 

The performance of the in-line pump option would be similar. 







EXPANSION VESSEL CAPACITY litres 750 FLUID

System capacity  (+5% tolerance) litres 1435 Cold fill temperature °C 10.0

Static head m 35.0 Operating flow temperature °C 91.7

kPa 357 Operating return temperature °C 64.0

Cold Fill Pressure kPa 390 Mean operating temperature °C 77.9

Draw down volume required litres 30.0 Fluid density - cold fill kg/m³ 1041

Expansion volume (cold) litres 720 Fluid density - operating mean kg/m³ 1006

Air pre-charge pressure kPa 370 Fluid expansion factor 1.0348

Max operating pressure kPa 427 Fluid expansion litres 49.9

Litres

Vessel Selection Options

Vessel Location

kPa   (bar) 370 (3.7)

kPa   (bar) 390 (3.9)

kPa   (bar) 427 (4.27)

The above expansion vessel selection and associated operating parameters are based on the system capacity, static head and temperatures 

shown.  If the actual installation or operating conditions differ from those shown, the operating parameters may no longer be valid.

SUMMARY

Expansion vessel Capacity 750

Grundfos:
GT-U+ - 750V  10bar.

Product code:  99082701

Low level.  Basement plantroom

Air Pre-Charge Pressure

Cold Fill Pressure

Max Operating Pressure

NOTE:

25% Eth Glycol

Oakfield  Technical Services Ltd

Expansion Vessel Analysis

Generator remote cooling system (secondary circuit) at UCL (ION) for 

Bells Power Group (Ref. Q4105)
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GT pressure tanks 4

GT-U+, 10 bar
Vertical installation.
Maximum pressure: 10 bar.
Precharge pressure: 4 bar.

Dimensions, weights and product numbers

Fig. 8 Dimensional sketch

Note: For some GT-U+ tanks, the bladder is available as a spare part. The part number can be found on Grundfos.com (GPC).
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100 to 3000 litres

Tank type
Size 
[l]

Dimensions
[mm] Gross weight

[kg]
Replaceable 

bladder
Product number

D H H1 C

GT-U+ 100 PN 10 100 453 983 130 G 1 76.5 99082696

GT-U+ 150 PN 10 150 504 1056 125 G 1 91.5 99082697

GT-U+ 200 PN 10 200 604 1103 115 G 1 1/4 123.3 99082698

GT-U+ 300 PN 10 300 654 1286 190 G 1 1/4 148.3 99082699

GT-U+ 500 PN 10 500 754 1561 190 G 1 1/4 195.5 99082700

GT-U+ 750 PN 10 750 756 1834 190 G 2 231.0 99082701

GT-U+ 1000 PN 10 1000 806 2376 280 G 2 327.5 99082702

GT-U+ 1500 PN 10 1500 958 2435 270 G 2 391.5 99082703

GT-U+ 2000 PN 10 2000 1110 2505 270 G 2 459.0 99082704

GT-U+ 3000 PN 10 3000 1210 2932 250 G 2 1/2 892.0 99082705



Pipework Material 1  Carbon Steel

Expansion Coefficient α 0.0000121

Initial Temperature °C 15.0

Maximum Temperature °C 91.7

Temperature Rise °C 76.7

Length of Pipe Run m 35.0

EXPANSION mm 32.482

Oakfield  Technical Services Ltd

Generator remote cooling system (secondary circuit) at

UCL (ION), London for Bells Power (Q4105)

Linear Expansion of Riser Pipework
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P1500P3 Open Generator Set GA – 467-3103 
4012-46TAG2A Left Hand Side View 
4012-46TAG2A Front View 
4012-46TAG2A Right Hand Side View 
4012-46TAG2A Rear View 
4012-46TAG2A Plan View of Support Pads, Exhaust Outlet Flange and Flywheel 
Generator Room GA – Q4105-GA-101 
Rear Entry Fill Point Cabinet 
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4012-46TAG1A / 4012-46TAG2A Temperate - Front view
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FUEL FILTER/WATER SEPARATOR

RADIATOR DRAIN

G3/8" AND G1/2" TAPPINGS IN

ELECTRONIC ACTUATOR

Rp 1/2" TAPPING IN

 CRANKSHAFT

FUEL INLET CONNECTION Ø 15

THERMOSTAT HOUSING

RADIATOR FILLER

FUEL LEAK-OFF CONN. 

TORSIONAL VIBRATION CLEARANCE
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(OUTSIDE) STEEL PIPE.
MAXIMUM FUEL LIFT 2,5 METRES
WHEN FUEL TANK OUTLET IS
LOWER THAN LIFT PUMP INLET A
NON-RETURN VALVE MUST BE
FITTED AT FUEL TANK. IF MAX.
FUEL LIFT FIGURE IS EXCEEDED
CONSULT PERKINS TECHNICAL DEPT. 

TO SUIT 15 mm O/D PIPE.
'BITE' TYPE NON-RETURN
VALVE SUPPLIED.
1 EACH SIDE.
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4012-46TAG1A / 4012-46TAG2A Temperate - Rear view
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4012-46TAG1A / 4012-46TAG2A Temperate - Plan view of support pads, exhaust outlet flange and flywheel

Ø
 1

00
.0

35
  1

00
.0

00

Ø
 4

98

  5
71

,5
Ø

 5
71

,6

Ø
 5

92

  7
87

,4
0

Ø
 7

87
,6

5

88
3

10

15.7

Ø
 2

50

Ø
 4

06

22,5°

DETAIL OF SAE 518 FLYWHEEL

 CRANKSHAFT

DETAIL OF EXHAUST OUTLET FLANGE

8 HOLES Ø 22 
EQUALLY SPACED
ON Ø 356 PC 

(B.S.10 TABLE D)
SCALE  1:5

AND\SAE 00 FLYWHEEL HOUSING
(METRIC TAPPINGS)

SCALE 1:5

175.5

4
154

70 60 91
43

5

1744

112.5

98
45

1

135

221

85
1

300 300

48

10
0

950

50
0

10
00 17

02

155

645

6-HOLES Ø 22

8 HOLESø22

R
E

A
R

 F
A

C
E

 F
LY

W
H

E
E

L 
H

G
S

PLAN VIEW OF SUPPORT PADS

F
R

O
N

T
 F

A
C

E
 C

/C
A

S
E

LCCRANKSHAFT

 

adrian.wells
Highlight







3 LEVEL ALARM

C2020

O.L.E.

METCRAFT GROUP LTD
4 OLD MILL LANE

AYLESFORD
KENT

ME20 7DT DOCUMENT UNCONTROLLED ONCE PRINTED
DO NOT SCALE

© 2020 METCRAFT GROUP LTD. ALL RIGHTS RESERVED.
ALL DETAIL, DESIGN AND INTELLECTUAL RIGHTS ARE THE
PROPERTY OF METCRAFT GROUP LTD AND MUST NOT BE
COPIED, TRANSFERRED OR USED IN ANY WAY WITHOUT

PRIOR PERMISSION FROM METCRAFT GROUP LTD

1413121110987654321

J

I

H

G

F

E

D

C

B

A

1413121110987654321

J

I

H

G

F

E

D

C

B

A

COMMENTSDATEREV

TOLERANCE.

DIMENSIONS.
± 20MM

MM

ISSUED FOR COMMENT00 XX/XX/XX

DATE REQUIRED. SHEET No.

TITLE.

DATE.

SCALE. QTY REQ.JOB REF.

DRAWING NO.DRAWN BY.

CUSTOMER.

PROJECT REF.

CUSTOMER ORDER NO.

T.B.C

T.B.C

T.B.C

REAR ENTRY FILL POINT CABINET

1:10 A#### 1

XX/XX/XX XX/XX/XX 1 OF 1

SE T.B.C

COLOUR: T.B.C

CABINET EXTERNAL DIMS: 650X385X640
APPROXIMATE WEIGHT OF CABINET: 48KG

PLAN VIEW OF OPEN CABINET

FRONT ELEVATION OF OPEN CABINET

650

650

30

FRONT ELEVATION OF CLOSED CABINET SIDE ELEVATION OF CLOSED CABINET

PLAN VIEW OF CLOSED CABINET

1310

38
5

650

45
0

95
95

352
3

30

2" LEVEL BALL VALVE
C/W CAP & CHAIN

OLE C2020

3 LEVEL ALARM

DRIP TRAY

GAUGE/ALARM
MOUNTING PLATE

VENT BOX

2NO. 40X40 ANGLE
TO STORE SPILL KIT



 

 

Technical Submittal Sheet  

5 - Schematics 
 

BEMP-MJL-P1-XX-TS-E-00-0012 Project:  UCL IoN/DRI 
 

N/A 
 

 
 



 

 

Technical Submittal Sheet  

6 – Design Calculations 
 

BEMP-MJL-P1-XX-TS-E-00-0012 Project:  UCL IoN/DRI 
 

 
Included within Section 2 

 
 


	TEMPLATE for TS - BEMP-ISG-SW-XX-TS-W-XX-0012    121121docm
	MJL Contents Pages Template.
	TS001 Rev 0 - Generator
	F8204NW6S-2 (1).pdf
	Page1
	Page3
	Page4

	4012-46TAG1A_2A%20Non%20EC%20(TPD1586E-3).pdf
	Basic technical data
	Total weight of ElectropaK
	Overall dimensions of ElectropaK
	Moment of inertia
	Cyclic irregularity for engine/flywheel maximum
	Ratings
	Operating point
	Performance
	Noise
	Test conditions
	General installation
	4012-46TAG1A - Temperate
	General installation
	4012-46TAG1A - Tropical
	4012-46TAG2A - Temperate
	General installation
	4012-46TAG2A - Tropical
	Rating definitions
	Baseload power
	Prime power
	Standby power
	Emissions capability
	Energy balance
	4012-46TAG1A - Temperate
	4012-46TAG1A - Tropical
	4012-46TAG2A - Temperate
	4012-46TAG2A - Tropical
	Cooling system
	Total coolant capacity
	Radiator
	Water jacket cooling data
	Coolant pump
	Fan
	Lubrication system
	Lubricating oil capacity
	Lubrication oil pressure
	Oil pump flow
	Normal operating angles
	Oil consumption
	Electrical system
	Fuel system
	Delivery
	Fuel consumption
	Induction system
	Exhaust system
	Cold start recommendations
	Engine mounting
	Centre of gravity
	4012-46TAG1A / 4012-46TAG2A Temperate - Left hand side view
	4012-46TAG1A / 4012-46TAG2A Temperate - Front view
	4012-46TAG1A / 4012-46TAG2A Temperate - Right hand side view
	4012-46TAG1A / 4012-46TAG2A Temperate - Rear view
	Typical load acceptance (cold)
	At 1500 rev/min
	4012-46TAG1A / 4012-46TAG2A Tropical - Plan view of support pads, exhaust outlet flange and flywheel
	4012-46TAG1A / 4012-46TAG2A Temperate - Plan view of support pads, exhaust outlet flange and flyw...
	4012-46TAG1A / 4012-46TAG2A Tropical - Left hand side view
	4012-46TAG1A / 4012-46TAG2A Tropical - Front view
	4012-46TAG1A / 4012-46TAG2A Tropical - Right hand side view
	4012-46TAG1A / 4012-46TAG2A Tropical - Rear view


	TS002 Rev 0 - AVMs..
	TS003 Rev 2 - Acoustic Solution
	TS004 Rev 1 - Fuel System
	Rear entry FPC.pdf
	Sheets and Views
	New Cabinet - Rear entry-Half Border



	TS005 Rev 0 - Remote Cooling System

