Table 1-3. Comparison of CHP Technology Sizing, Cost, and Performance Parameters

industrial waste gas,
manufactured gas

fuel oils

Technology, Recip. Engine Steam Turb Gas Turbine Microturbi Fuel Cell
Electric efficiency (HHV) 27-41% 5-40+%"° 24-36% 22-28% 30-63%
Dverall CHP efficiency (HHV) 77-80% near 80% 66-71% " 63-70% 55-80%
Effective electrical efficiency 75-80% 75-77% 50-62% 49-57% 55-80%

5~ |
Typical capacity (MW.} .005-10 0-5 .q.?mﬂsw%%& 0.5-300 0.03-1.0 200-2.8 commercial CHP
Typical power to heat ratio 0.5-1.2 0.07-0.1 0.6-1.1 0.5-0.7 1-2
Part-load ok ok poor ok good
1,200-3,
CHP Installed costs (S/kW.) 1,500-2,900 $670-1,100 300 2,500-4,300 5,000-6,500
(5-40 MW)
Non-fuel 0&M costs ($/kWh.) 0.009-0.025 0.006 to 0.01 0.009-0.013 0.008-.013 0.032-0.038
vailability 96-98% 72-95% 93-96% 98-99% >95%
Hours to overhauls 30,000-60,000 >50,000 25,000-50,000 40,000-80,000 32,000-64,000
Start-up time 10 sec 1hr-1day 10min~1hr 60 sec 3 hrs-2 days
100-500 50-140
. i 5-45
Fuel pressure (psig) 1-75 n/a (compressor) (compressor] 0.5-4.
:NWM_ wwm.ﬁu_mwm " natural gas, synthetic natural gas, sour gas, | hydrogen, natural gas

Fuels : £as, all gas, landfill gas, and £as, gas, | hydrogen, gas,

liguid fuels

propane, methanol

Uses for thermal output

space heating, hot
water, cooling, LP

process steam, district
heating, hot water,

heat, hot water, LP-HP

hot water, chiller,

hot water, LP-HP steam

steam chilled water steam heating
Power Density (kW/m?) 35-50 >100 20-500 5-70 5-20
0.013 rich burn 3-way |Gas 0.1-.2 Wood 0.2-.5
N MB
NO ﬁ._U\Z_ N ) cat. Coal 0.3-1.2 0.036-0.05 0.015-0.036 0.0025-.0040
{not including SCR) 0.17 lean burn
0.06 rich burn 3-way Gas 0.4-0.8
”,_oxﬁﬁ._i _z%:,ﬁmﬂmmﬁsi cat. Wood 0.9-1.4 0.52-1.31 0.14-0.49 0.011-0.016
ot including 0.8 lean hurn Coal 1.2-5.0.

% power efficiencies at the low end zre for small backpressure turbines with boiler and for large supercritical condensing steam turbines for power generation at the high end.
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