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INTRODUCTION

RESULTS

ALONGSIDE WATER, ELECTRICITY AND GAS, COMPRESSED
AIR IS REGARDED AS THE FOURTH UTILITY IN INDUSTRY. AN
ESTIMATED 10% OF GLOBAL ELECTRICITY IS GENERATED TO
COMPRESS AIR*. COMPRESSED AIR SYSTEMS (CAS)
TRADITIONALLY HAVE POOR ENERGY EFFICIENCIES. ISSUES
CAN BE IDENTIFIED BY CARRYING OUT AN ENERGY AUDIT;
HOWEVER, DETAILED AUDITS ARE UNDESIRABLE IN
INDUSTRY DUE TO PRODUCTION INTERFERENCE.

Compressor Power

During off peak demand the ‘Run up’ & ‘loading’
phase are repeatable with slight variation of ‘idle’
phase duration.

The current from the 3 different phases are
similar, demonstrating a balanced load. Thus, full
power monitoring can be achieved via monitoring
just one single phase current and without the
need for voltage monitoring.
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Objective

The peak demand data is consistent with the off peak
demand data with one exception. The duration of the
‘25% loading’ phase varies.

(iii) Roof

The objective of this work is to develop an economical
CAS health check method that minimises production
interference through the use of proxy metering
(inferring data rather than measuring it directly).

The compressor controller monitors the system
pressure. When the pressure drops below 8.8 bar
the compressor is started when the pressure
reaches 10 bar the compressor is switched off.
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System pressure = 10 bar,
compressor powers down

(Images: https://uk.web.com/campaign/champions-health-check
& Paul Cruikshank, CERN)

METHODOLOGY
Initially a detailed study was carried out on a CAS
servicing a laboratory and manufacturing workshop to
accurately quantify 5 parameters of interest.

Compressor off

• Compressor Power

• Supply Flow Rate, Pressure & Temperature

Once activated the screw compressor follows a
process:
(i) run up: motor started
(ii) load operation: delivery valve switched on,
motor ramps up to and maintains 100% load
before ramping down to and maintaining 25%
load
(iii) Idle run
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Flow Usage
During non productive hours the system loses air via
leaks/draining and is topped up by the compressor.

System pressure = 8.8 bar,
compressor powers on

Rogowski coils were connected to the compressor’s 3
phase wires at the distribution board and a HT PQA824
power quality analyser was used to log data.

Screw
Compressor

122 Peak
Demand Cycles
Overlapped

Temperature
The temperature data gives a distinguishing indicator
of both compressor and drainage activity.
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A Testo 6440 Flowmeter, Gems 10 bar Gauge Pressure
Transducer and a T-type thermocouple were installed as
shown above. Data was recorded using a National
Instrument data acquisition card NI9219
• End terminal Pressure in the Pipe Network
A second Pressure Transducer and data acquisition card
was place in a lab to monitor the pressure received by
the end users.
Once the above data was characterised methods to
simply the acquisition were investigated.

CONCLUSIONS

78.34, 4%

The monitoring of compressor energy usage can be preformed via a
counter which could potentially be developed from a thermocouple
sensor. The current project is ongoing with more analysis to be
1159.3, 64%
preformed. The system monitored is continuously active and consumes
large quantities of air to maintain high pressure set points during non
operating hours resulting in two thirds of the total air compressed
Real Demand
leaking out of the system.
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