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Mass produced air compressors

3 stage oil free piston machines.

40:1 compression ratio

500 to 5000 m3/hr

$USD 500 / kw

5000 m3/ hr = 850 kw

$USD 425,000

5000m3 / hr is the volume flow from a 25 MW

electrolyser. (assuming 5 kwhr / m3)

So compressor power 850kw /25000kw

= 3.5 % of electrolyser power.



Typical electric drive natural gas pipeline compressor.

All up cost of compressor station

$2500 / kw

Hydrogen likely to be more expensive.

1, More stages

2, More leaky

3, Less experience, less manufacturing volume.

4, Hydrogen flammability issues.







Hydrogen hard to compress

A, Lots of it / kg ie 0.0893kg/ m3

Compared to air @ 1.205kg / m3

= 13.4 times less dense than air.

B, High pressure compressors tend to have low compression ratios / stage.

So more stages. So more cost.

C, Main questions are…..

What is inlet pressure?

Better & cheaper for compressor if higher. But worse for electrolyser.

D, What is outlet pressure?

Better & cheaper for compressor if lower. But worse for storage density.



No limit to flow.

Compressor in a 737 engine compresses 400kg/sec

of air @ a compression ratio of 30:1.

On hydrogen this is the atmospheric gas flow from a

5400 MW electrolyser.



The compressors were more than a bit player the Piper Alpha

disaster.

An explosion and resulting oil and gas fires destroyed Piper Alpha

on 6 July 1988, killing 167 men,[3] including two crewmen of a

rescue vessel;[4]61 workers escaped and survived. Thirty bodies

were never recovered. The total insured loss was about £1.7

billion, making it one of the costliest man-made catastrophes ever.

At the time of the disaster, the platform accounted for

approximately ten percent of North Sea oil and gas production. The

accident is the worst offshore oil disaster in terms of lives lost and

industry impact.[5]





Energy needed to compress
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Big compressors don’t

A, Start easily.

B, Change speed easily.

C, Work very efficiently at part load.

D, Deal with changing pressure ratios very well.

E, Renewable energy sources obviously very variable
which means flow from electrolyser may be too.

F, Turbos cannot maintain high pressure ratios at
reduced speed.

D, Recip machines cannot slow much below 60% full
speed.

E, Imples multiple machines needed.

F, Control complex.


