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IRtreaduction: ....

AIVIE
PRMIONGESCHIDE a new software tool known as the VCR model for
Simulating the energy performance of whole refrigeration systems

gndite indicate how the software might be used to aid design and
iedlce energy consumption in food refrigeration

—

" BACKGROUND:
® The writing of the VCR model formed part of a larger DEFRA funded
project entitled ‘Fostering the development of technologies and

practices to reduce energy inputs into the refrigeration of food'.

Details of the project can be found at:http://www.grimsby.ac.uk/
what-we-offer/DEFRA-Energy
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Nhat the VCR model is an‘d._does...

SENNENVCR (vapour compression refrigeration) model is interactive
SpfitWare which simulates the transient and'steady state operation
Digrefnigeration systems powered by air-air vapour, compression
IETTIYErators:

SEhesoftware provides a flexible, interactive, dynamic refrigeration
system simulator which combines theoretical, semi-empiric and
empiricicomponent models for a whole refrigeration system,
Including the cooled space and its environment, the refrigerator
and/the food product.

S eLThe software is able to model the transient response of whole

=== = refrigeration systems to time dependent variations in inputs, such
as outdoor ambient temperature, and provide information on
energy consumption and CO2 emissions over a selected period of
operation.

e The software model takes account of: Ambient weather, cold
space design, food-product, refrigerator design and so on...
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| Condenser fan ON . cal I 3.63
1 L COSP 267
Evaporator fan ON
— Comp motor power [K\wW) 2.4
Defrost cycle OFF —]
S — Evap fan power (kW) 0.4
Defrost heater OFF Temp CondfanpowerKW] [ 034
Defrost countdown (min) 230 Defrost power (Kw) =
Cold store run-time data ?“"‘T [FERIE [[:\\;/V]] 0
otal power 3.45
Store air temperature [degC) 0.9 Total energy (K\wh] 0.56
Relative humidty (%) 100 UK Carbon (kg) 0
Humidity ratio (g/kg) 353 13
Total heat gain (kW) 10.4 i i Interactive controls
Product heat rate (kW) [ 5266 0 Time (mins) 10
Outdoor conditions Programming Wizard Data recorder controls Cond fan speed (%) [ 100 & ¥
Dry-bulb temperature [ degC) I_ Click the Wizard button in the Toolbar to activate. Botaliecouug Fxervs I 60 Evap fan speed (]| 100 Alll
16.1 Data counter: | Comp speed (%) 100 A& 7|
Relative humidity (%) [ 787 @
@)
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SOMe system input data="

sor model input data:

!

ed
geration capacity:
turn temperature:

sub-cooling:
denser temperature:

= Evaporator temperature:

Performance at the above conditions:
Refrigeration capacity:

Electrical power consumption: 5.83 kW
Current at 400VAC:

Mechanical data:

Displacement at SOHz:

Optional capacity steps:

Number of cylinders:

Bore:

Stroke:

Gross weight:

Max high pressure:

Suction inlet diameter:

Discharge diameter:

PR1500/0138

50Hz , 4-pole

1450 rpm, (24.167

12kW
R22
20.0°C
0.0K
30.0°Csat
-25°Csat

13.19 kW
13.32A

49.9162 m3/h
33.3%

3

61.925mm
63.5mm
176kg

25bar

1 5/8 inch

1 1/8 inch

ine data

Evaporator to compressor = 38.5 m x 28.6 mm O/D
Compressor to condenser =3 m x 28.6

Condenser to receiver =3 m x 19.1 mm O/D
Receiver to evaporator = 38.5 m x 19.1 mm O/D
Insulation = Armaflex type, 15 mm thickness

Coold space data:
Internal length = 195.0 cm

Internal width (between inner wall and evaporator face) = 86.5cm

Internal height = 195.5 cm
External length (excluding doors) =221.0 cm
External width =163.0 cm
External height = 226.5 cm
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@OREIUSIONS

R software offers a means of simulating the transié;t and steady
ergy performance of existing and proposed refrigeration systems,
arly those used for refrigerated food storage.

M

ponent data for compressor, evaporators and condensers can be
'orm manufacturer’s catalogues to run a simulation. Where such
ot available then scientifically based models are provided.

CR software allows users to simulate the effects on energy
mption due to variations in outdoor and store temperatures, food
pperties and cooling air velocity, amongst other things.

-cThe software also allows users to simulate the effects of control system
~ choices, particularly defrost power and timer settings, evaporator and
condenser fan speed control, TEV settings, compressor stages and speed
control.

eThe validation case study described in the paper showed that the model
predictions compared favourably with measured data both in terms of
absolute values of results and general trends in terms of the test system’s
temperatures and energy consumption over the test day.

oIt is hoped the results of this work will provide a useful addition to the
tools available to the designer.
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IeOK forward.

Its free to
gates as is the software. The first is on 21
- book early to avoid disappointment by
ting Jessica at baldocj3@Isbu.ac.uk

ftware now available as a download through the
project website at http: /www.grimsby.ac.uk/what-we-
‘offer/DEFRA-Energy

A few CD copies available — please collect from me
at the next break

Write to me at ianweames@aol.com and I will send
you a copy by return
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