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Aim of the Project Process Modelling Pump for Flow rates

The dissertation aims to solve the cooling process of  The below tables act as the mass flow rate of the CHW required calculator. This 1h€e following table was used to calculate the system In Conclusion,. from the modele.d
whey using crystallization tanks in the Kerry Group.  was formed by the thermodynamic law Energy to cool the whey must equal the resistance curve. It does this through the Darcys equation the  process the optimal mass flow rate is

The whey inside the tank is cooled by Chilled Water  energy added to the CHW this was broken down to the heat transfer equation Parameters adjust per the mass flow rate and friction factor. cglculated from t_he_ temperature

and comes in at 45 deg and needs to leave at 11 deg.  Q=m.cp.AT m 11 keg/s difference. From this, it will tell the

Currently, there is no effective control process, and it is Product (Whey) [ ChiledWater | Pipe Diameter 0.0508 m automatic valve ho‘f" much it needs to

putting a big demand on the chiller's energy capacity. T1 45 °C 11 5 °C friction factor 0.064 | (from moody diagram) open. The pump S|ze.f.rom. Grundfos

T2 11 °C T2 9 °C density 1000 kg/m3 IS goo_d as_ the specification qf the

Cooling Profile AT 34 °C AT 4 °C Viscosity 0.001519 kg/m.s pump is suitable for CHW and it can

0 Cp 2495.8 J/IKg.K Cp 4200 JIKg.K Length 15 m handle the required flow rates. A

45 m | 2128085 | ke/s L BN kes Re 181594.02 |  Turbulent Flow control - process was made that

5 zg O 180583.33 W Q 180583.33| w £- Roughness 0.002 mm mcorpgrates these calculators !nto a
£ 30 From using the above calculator points were taken at different ATchw and mass ed 0.03937008 Unitless user-friendly and foolproof algorithm.

EEZ flow rates CHW. From this, a graph was plott_ed to_ show the difference_in mass AP 278592.059 Pa | o |

E s flow of CHW vs the temperature difference of it. This allowed for correlation to be AP 2 786 Bar To continue this dissertation, | would

" 10 created. ' . recommend getting a PCM specialist
5 CSA 0.0020258 m into K G I il th

0 m/AT - Cooling Corelation of the Tank Into erry roup 1o utiize e

0 2 4 6 8 10 12 14 v 5.430 m/s , :

_ 2 prosperous energy savings it

fme (! v 0.011 m/s demonstrates. The control algorithm

The pump selected was a centrifugal pump from Grundfos with needs to be installed and automated
an efficiency of 96%. As seen from the graph the pump can nto the siemens s7 software.

° handle the desired flow rates.
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The main areas investigated were the CHW process, Tank Valve neads 5 opeh (7817454545 % orevents the valve from | | | | _
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also investigated before deciding on Excel to model the i emerea e “ Checkif it has irr?Zg . prae;iusﬁ, ZQF th: reaches its freezing point the whey would have left the tank.

cooling Process from Kerry Group. Has the Product Left the Tank? ~ Check if it has e |
parameters.
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