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SUMMARY 
This report details work carried out to determine the ability of Frese Alpha cartridges to meet 
the manufacturer’s specifications in respect of flow control, together with an assessment of 
any noise generation during operation. 
 
When tested, the ALPHA valves showed control of the flow within +/-5% of the average test 
flow for each valve. 
 
The average flow for each valve/cartridge combination tested was between 3% and 8% higher 
than the nominal claimed flow rate.  That is, the valves delivered more flow than claimed but 
maintained control of that flow within +/-5% band. 
 
Fitment of a double swept bend upstream of a Model 1400 valve had no effect on flow 
control. 
 
Minimum operating pressure differential was within +/-2kPa of the claimed value for nominal 
flows less 5%. 
 
No discernible noise was detected during the ALPHA tests. 
 
The EVA valve and cartridge combination did not show discernible increases in noise when 
pressure differential and actuator position were changed to give authority over the cartridge. 
 
Full details of the test programme and results are included within the main body of this report. 
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1 INTRODUCTION 

This report details work carried out to determine the ability of Frese Alpha cartridges to meet 
the manufacturer’s specifications in respect of flow control, together with an assessment of 
any noise generation. The work was carried out at Frese armatur A/S, Sorøvej 8, DK-4200, 
Slagelse during the period 14th-16th March 2005. 
 
The work was conducted by: O Jørgensen for Frese 
 P Stonard for BSRIA 
 
This report refers to the items tested and no others. 
 
 
 

2 ITEMS TESTED 

The items tested were selected at random from production stock by P.Stonard and consisted 
of the following pieces: 
 

Cartridge type Frese No Flow (l/hr) Min ∆P (bar) Date code 
10    49-11290 105 0.10 RO3 
10    49-114001 205 0.12 RO2 
30    49-33107 1487 0.13 Q11 

 
1. This item was tested in an ALPHA valve body and an EVA body. 
 

All other cartridges were tested in ALPHA valve bodies. 
 
Each test piece consisted of a cartridge, orifice and retaining clip. A type number and date 
code was stamped on the orifice and cartridge combination. 
 
 
 

3 TEST FACILITY 

The test facility was that used by Frese research and development department to validate 
valve performance. It consisted of a multi pump system fed from a pressurised tank. Test 
circuits of up to three different pipe sizes could be accommodated on common manifolds and 
separately valved off to allow flow through individual circuits. 
 
Each circuit in use had a calibrated magnetic flow meter in-line, with a digital readout. 
Differential pressure was measured by means of three pressure transducers with analogue 
indicators covering the range 0-6 bar using the integral pressure tappings on the valves 
(Figures 1 & 2). 
 
Differential pressure was changed by varying the selected pump speed using electronic 
inverter drives. 
 
Type 10 cartridges were installed in a ¾ BSP pipe size with 500mm straight length upstream 
and 400mm downstream. A further test was carried out with a double swept bend 
immediately in front of the 11400 cartridge (Figure 3). 
 
The Type 30 cartridge had 700mm of straight pipe upstream and 500mm downstream on 1¼ 
BSP pipe. 
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Figure 1 General view of test rig 

 

 
 
 
 

Figure 2 View showing test lengths, flow meter and pressure 
transducers. 
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Figure 3 Type 10, model 49-11400 with double bend upstream 

 

3.1 INSTRUMENTATION 
Instrumentation consisted of the following calibrated items. Calibration certificates can be 
seen in Appendix A. 
 

Instrument Serial No. Date calibrated 
Siemens MAG1100/6000 DN25 (1100) 933807T304 19 July 2004 

Siemens MAG1100/6000 DN10 (1100) 213604T481 12 August 2004 
Siemens transducer 0-600 mbar NSN Factory No.4 12 August 2004 
Siemens transducer 0-3.2 bar NSJ2871T 13 August 2004 
Siemens transducer 0-6.0 bar N8J7406T 13 August 2004 

3.2 METHODOLOGY 
The test method consisted of installing each cartridge in turn and raising the pressure in the 
following increments: 0.1, 0.25, 0.50, 1.0, 2.0 3.0 and 4.0 bar.  The flow rate was noted at 
each pressure. The pressure was then reduced to zero in the same incremental steps to 
establish the extent of hysteresis. 
 
The pressure was then slowly raised until the flow rate stabilised at the minimum specified 
value i.e. 5% less than the nominal claimed flow rate, and the pressure noted. 
 
This was repeated for all ALPHA valves and different pipe configurations. 
 
An assessment of noise was made using a stethoscope on the valve body. 
 
In addition, when tested as an EVA valve, pressures were raised in 0.50, 2.0 and 4.0 bar with 
the motorised actuator full open (10volt). The motorised actuator was then driven to a point 
where it took authority over the cartridge and the applied pressure difference occurred across 
the actuator giving a high velocity across the valve seat, with the potential for noise 
generation. 
 
An assessment of noise was then made using a stethoscope on the valve body. 
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4 RESULTS 

The flow test results are tabulated overleaf, and the data plotted.  
 
A subjective assessment of noise by means of a stethoscope did not detect any extraneous 
sounds above a slightly increased sound of rushing water at higher pressures and small EVA 
openings. No whistling or other high-pitched sounds were heard.  
 
No noise at all was evident over the operating range without the use of a stethoscope. 

4.1 MODEL 1290  
 

 
Minimum control pressure 12.0kPa to achieve nominal flow value less 5%.  
 
 
 
 
 
 
 
 
 
 

Model: 1290
DP Flow
kPa l/hr Min Max
10 94 107.4 118.7
25 114 107.4 118.7
50 115 107.4 118.7
100 115 107.4 118.7
200 117 107.4 118.7
300 120 107.4 118.7
400 116 107.4 118.7
300 111 107.4 118.7
200 109 107.4 118.7
100 109 107.4 118.7
50 109 107.4 118.7
25 109 107.4 118.7
10 88 107.4 118.7

Nominal 104
Average 113.1 -5% 5%
Av vs nominal 8.04 %
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4.2 MODEL 1400 
 

 
Minimum control pressure 12.5kPa to achieve nominal flow value less 5% 
 
Note that data for the double bend tests was not plotted, as it exactly duplicated that obtained 
on the previous Model 1400 flow test using straight pipe lengths. 
 

Model: 1400
DP Flow
kPa l/hr Min Max
10 174 200.5 221.6 
25 216 200.5 221.6 
50 218 200.5 221.6 
100 218 200.5 221.6 
200 213 200.5 221.6 
300 208 200.5 221.6 
400 204 200.5 221.6 
300 206 200.5 221.6 
200 210 200.5 221.6 
100 214 200.5 221.6 
50 213 200.5 221.6 
25 209 200.5 221.6 
10 170 201.1 222.3 

Nominal 205
Average 211.7       -5% 5%
Av vs nominal 3.18 %

With double bends upstream of valve
Model: 1400

DP Flow
kPa l/hr Min Max
10 180 200.5 221.6 
25 216 200.5 221.6 
50 218 200.5 221.6 
100 218 200.5 221.6 
200 213 200.5 221.6 
300 208 200.5 221.6 
400 204 200.5 221.6 
300 206 200.5 221.6 
200 210 200.5 221.6 
100 214 200.5 221.6 
50 213 200.5 221.6 
25 209 200.5 221.6 
10 166 201.1 222.3 

Nominal 205
Average 211.7       -5% 5%
Av vs nominal 3.18 %
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4.3 MODEL 3107 
 

 
 
Minimum control pressure 14kPa to achieve nominal flow value less 5%. 
 
 
 

Model: 3107(2)
DP Flow
kPa l/hr Min Max
10 1207 1469.7 1624.4
25 1554 1469.7 1624.4
50 1576 1469.7 1624.4
100 1570 1469.7 1624.4
200 1550 1469.7 1624.4
300 1542 1469.7 1624.4
400 1543 1469.7 1624.4
300 1530 1469.7 1624.4
200 1530 1469.7 1624.4
100 1545 1469.7 1624.4
50 1554 1469.7 1624.4
25 1523 1469.7 1624.4
10 1200 1469.7 1624.4

Nominal 1487
Average 1547.00 -5% 5%
Av vs nominal 3.88 %
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4.4 MODEL 1290 AND 1400 PLOTS 
 

 
 
 
 

Flow rate vs pressure differential Type 10 Alpha Cartidge
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4.5 MODEL 3107 PLOTS 

 
 

 
 

Flow rate vs pressure difference Type Alpha 30 Cartridge
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4.6 EVA VALVE WITH MODEL 1400 CARTRIDGE 
 

Actuator Voltage Differential Pressure 
kPa 

Flow  
l/hr 

Head pressure 
Bar 

10.0 (cartridge authority) 50 214 0.5 
4.0 (actuator authority) 50 81 0.5 

10.0 (cartridge authority) 200 209 2.0 
4.65 (actuator authority) 200 160 2.0 
10.0 (cartridge authority) 400 200 4.0 
4.25 (actuator authority) 400 154 4.0 

 
No noise detected during operation. 
 
 
 

5 CONCLUSIONS 

When tested, the ALPHA valves showed control of the flow within +/-5% of the average test 
flow for each valve. 
 
The average flow for each valve/cartridge combination tested was between 3% and 8% higher 
than the nominal claimed flow rate and +/- 5% claimed tolerance. That is, the valves delivered 
at least 3% more flow than claimed but maintained control of that flow within a +/-5% band. 
 
Fitment of a double bend upstream of a Model 1400 valve had no effect on flow control. 
 
Minimum operating pressure differential was within +/-2kPa of the claimed value for nominal 
flow less 5%. 
 
No discernible noise was detected during the ALPHA tests. 
 
The EVA valve and cartridge combination did not show discernible increases in noise when 
pressure differential and actuator position were changed to give authority over the cartridge. 

5.1 COMMENTS/ANALYSIS 
The valves tested were all new pieces selected from stock. The manufacturer’s view was that 
the average flow would be approximately 3% lower once the cartridge, and more specifically 
the EPDM diaphragm had been allowed to settle over a longer period than the 2 minutes 
between readings during the test. This may be the case, but was not included within the test 
programme. 
 
The Model 1400 and 3107 valves both also maintained flows within a +0%+10% band based 
on the nominal flow. The Model 1290 fell just outside this band due to the valve hysteresis:- 
being ‘within’ with descending pressure, but ‘outside’ with increasing pressure. This is one of 
the smallest cartridge/orifice combinations made and consequently +/-5% variation involves a 
much smaller flow change than for other sizes.  
 
The large format high visibility instrumentation indicators attached to the flow meters 
resolved to 1 l/hr, which equated to approximately 0.9% at typical flow values used for the 
Model 1290 tests. Use of the small integral screens on the flow meters, which resolve to 0.1 
l/hr may give improved results at lower flows. 
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