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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
cO 1.399 1.395
0. 1.395 1.382
Triatomic perfect gas 1.330 1.330
H-O vapor 1.326 ' 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 1.23
Petroleum gas 1.23 1.27

Calizes a3 (gl SSELLST Sl b pyslin :(Y-1) Jsd

Mass Gas Constant R for Some Common Gases

Sl

Gas (J/K-kg)
Alr, dry 287.14
O 259.96
N? 296.85
H° 4,126.09
CO 297.15
co? 189.04
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When the design condition matches operational conditions.
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When the design condition does not match 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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Diagram of a single-stage overhung type centrifugal compressor.
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Flow diagram and schematic of an integrally geared compressor.
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Diagram of a beam type single-stage compressor.
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Diagram of a muitistage centrifugal compressor with a straighi through flow path.
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Diagram of a double-cooled centrifugal compressor.
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. ) o . Diagram of a double-flow compressor with two inlets.
" Diagram of a double-flow compressor with flow split internally. g P . ¢
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Diagram of an arrangement used to overcome a thrust balance problem.
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Diagram of flow path through a side stream compressor.
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Flow path through typical stages on a multistage unit.
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Two methods of directing side stream flows into through flows.
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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 25.0
Elbow

Long iadius 0.15

Short radius 0.25

Miter 1.10
Close return bend 0.5
Swing check or ball vaive 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 separators 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 nozzle (stage space} 0.8
Casing discharge nozzle 0.5
Extraction nozzle 0.8

Source: Modified from [16].
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ELEVATED
RESERVOIR

COLLECTING
RESERVOIR

PUME

Gravity circulation system.

S e b B i 6l (V-1 S

Gl A& i) 4 6,0, (V-Y) S

COMPRESSOR LOADED (1)

[> COMPRESSEDAROUTE) ="~ o)
O ARNETQ) — REFRIGERANT LIQUID (7)
-+ REFRIGERANT GAS (8] Ca-

——» COMPRESSED AIR (4)
&= CONTROLAR(S)
AV
a = 1
11 5/ [ 4"

S A =
s = @/@ T —HTa
= el

1 M2 ¥

R

il

EHT‘:J ol O]l
SR

oM

-

AF. Airfilter E Compressor element TT11. Temperature Sensor. PSRE0.  Condenser fan

AR.  Air receiver/oil separator FC. Qi filler plug compressor element cantrol switch

AV. Air outlet valve FN Fan outlet PSHH90.  High pressure shut-

BV.  Oil cooler by-pass valve Gl Qil level gauge UA.  Unloader down switch

Ca Air cacler IV. Inlet valve UV, Unloading valve 4 Filter

CM.  Conirol module LP. Loading plunger Vi Air filter service indicator 5. Air/air heat ex-

Co.  Oilcooler MTa. Condensate trap Vp. Minimum pressure valve changer

CV. Check valve M1 Drive motor vs.  Oilstop vaive 6. Airfrefrigerant heat

Daa. Automalic condensate M2. Fan motor Y1, Loading solenoid valve exchanger (evapo-
drain outlet OF Oil filters 1. Oil scavenging flexible rator)

Dma. Manuai condensate 0S.  Oil separator element 2 Fiexible, control or blow- 7 Liquid separator
drain vaive PDT1. Pressure sensor, oil off air 8. Refrigerant/

DP1. Ol drain plug, ar separator pressure refrigerant heat
receiver difference On Full-feature also: exchanger

DP2.  Oil drain plug, oil stop PT20 Pressure sensor, air FN2. Fan, condenser 9. Condenser
valve outlet M1 Refrigerant compres- 10. Liquid receiver

DP3. Ol drain plug, check Ri1,2. Restrictors sor " Expansion valve
valve SV. Safety valve M2 Motor, condenser fan

Flow diagram (air-cooled Full-feature)
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Refrigerant liquid
| Refrigerant liquid
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[__I Insulation

Dewpoint indicator / alarm
Pressure alarm
Pressure switch

Air inlet

Precooler - reheater
Evaporator

Water separator and drain
Air outlet

Refrigerant compressor
Liquid separator
Condenser

Liquid receiver

Filter / dryer

Liquid sight glass
Constant pressure valve
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Properties of some solid adsorbents used for compressed air drying

Adsorbent Approx. [ Max. Typical Surface Relative Resistance to Affected
dew temp. regener- area cost of
point of air ation absorb- Water il Vibra- gases
to be temp. ent drop- drop- tion with
dried lets lets pH
°C °C °C m?/g
Silicagel  raw =50 +50 120-180 | 500-800 [ 100 low depends low -7
(Si0)  spheroidal 200-300 | 170 good | X" 1 go0d
system

Activated alumina

(Al;05) -60 +40 175-315 | 230-380 150 good depends good <7
on reg.
system
Molecular sieves -90 +140 200~350 | 750-800 | 550 good good low depends
{Na, AlO,, Si0;) on
type

NOTE: The properties listed above vary with temperature and pressure of the gas being dried.
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Adsorption dryer with fan regeneration 1. check valve
2. restriction

*Wet air  left hand chamber reactivat: 3. change-over valve

right hand chamber drying
1 ¢ Dry air

N
>
2

TWet air
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