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Values of K = c,/c, for Frequently Used Gases
Gas At 25 °C At 130 °C

Air 1.41
Monoatomic perfect gas 1.667 1.667
Diatomic perfect gas 1.400 1.400
H, 1.405 1.399
N- 1.400 1.397
CoO 1.399 1.395
0. 1.395 1.382
Triatomic perfect gas 1.330 1.330
H-O vapor 1.329 1.321
CO, 1.288 1.252
CH, 1.303 1.256
Ethane 1.187 1.145
Propane 1.127 1.097
Butane 1.092 1.072
Coke oven gas about 1.37
Natural gas H type about 1.28
Petroleum gas 1.23 1.27
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Mass Gas Constant R for Some Common Gases

Sl

Gas (J/K-kg)
Air, dry 287.14
0O’ 259.96
N 296.85
H: 4.126.09
CO 297.15
Cco? 189.04
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When the design condition maiches operational conditions.
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Figure 4-2. Effects of low and high volume ratios on the cycle of a screw com-
pressor. (Courtesy of Mayekawa Manufacturing Company. Ltd.)
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Estimation of impeller diameter using inlet volume.
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Table 2-2

Velocity Head Multipliers

Description K-factor
Reducer contraction

0.75 0.2

0.50 0.3
Reducer enlargement

0.75 0.5

0.50 0.6

0.25 0.9
Gate valve

Fully open 0.15

0.25 open 5.0
Efbow

Long radius 0.15

Short radius 0.25

Miter 1.10
Close return bend 0.5
Swing check or ball valve 2.2
Tee flow through bull-head 1.8
Angle valve, open 3.0
Globe valve, open 5.0
Filters

Clean 4.0

Foul 20.0
Intercoolers 17.0
Gas separalors 7.0
Surge botties

No choke tube 4.0

With choke tube 12.0
Casing inlet nozzle 0.5
Sidestream iniet nozzle {diaphragm) 1.0
Sidestream inlet nozzie (stage space) 0.8
Casing discharge nozzle 0.5
Extraction nozzle 0.8

Source: Modified from [16].
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Characteristics of Operation with Cavitation
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Impulse single stage

Impulse Curtiss stage

Reaction stage with
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Efficiency 0.85 065 09
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"working passages” of
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flow rates

Partial admission

Disadvantages

Erosion Balancing piston

Poor efficiency MNumber of stages

Use

Single and multistage
turbines

Single stage turbines
and first stage for
multistage turbines
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Multistage turbines
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Full load efficiency
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polytropic work (Y7-Y)

polytropic efficiency
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Weactual = k * M [(_][ 'I HCPO}
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R: ideal gas constant
R: 83113 with T in °K and W in kJ/kmol

M:  molar weight in g/mole or kg/kmol
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