ative Air Dryers

S =

Regeneration
egenerative Air Dryers
y Work
ative Dryer Sizing Factors

alculate Annual Operating Cost

nted by

a Air Products

eering Company, Inc.

et

~Nngin
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e Air Dryer Terms

erate: Adsorbent Desiccant:

W - restore. Used in regenerative dryers. The

desiccant does not deliguesce. The
osorbent Desiccant: liquid water collects on and within th
sed in HP deliquescent dryers.  surface of the desiccant. Adsorbent
desiccant can be regenerated (renewse

dsorbent:

) collect on and within the Ac_‘lsorbent Desiccant
Irface in condensed (liquid) is more hygroscopic than
orm.

Absorbent Desiccant

815-786-94/71 www.saharahenderson.com



cant Dryers

)us supply of compressed
dew points.

0Nn.

er is online drying the air
 other tower is offline
enerated.

[ternate so that the air
Is always exposed to dry

815-786-9471

Dual Tower, Regenere

Left Tower
Drying

Right Tower Regenerating

www.saharahenderson.com




air passes through a vessel filled
ant.

pOr is attached to the surface of the
t by the process called adsorption.

e 1
V.

‘.%"‘

xits the dryer.

-
.

| &

815-786-971T* _ ~ www.saharahenderson.com




mina Desiccant

sed?

vailable and economical.
s well at saturated conditions.
degrade in presence of liquid water.

Ish strength.

www.saharahenderson.com
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egenerative Dryers

anufactures all types of regenerative
, standards and specials, high pressure
OW

tless

aust Purge
er Purge
t-of-CompressionSP S
at-of-Compression HC

sed System/Split Stream

SanARA www.saharahenderson.com

Henderson Engineering Co.
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egeneration

Purge air at reduced pre

wing (Heatless) Regeneration

pressed air is expanded to
ospheric pressure.

oressure, extremely dry air o>
er from the desiccant and Tower 1
out of the dryer.

815-786-947 Ww.saharahenderson.com




egeneration

Internally Heated

neration

s desiccant to release
oed water.

lly Heated

eaters warm desiccant.

irculates heat and carries off
vapor.

815-786-947 Ww.saharahenderson.com




2generation

eated

aters heat purge air (dried
ed air or atmospheric air).

arries heat to desiccant and
ater vapor.

815-7/86-9471

Externally Hea

www.saharahenderson.com




GAS INLET

PURGE
EXHAUST

HEATER

DRYING

HEATING

BLOWER

<

o

¥ N
ORIFICE

m) GAS OUTLET




GAS INLET

COOLER

RIGHT
TOWER

SEPARATOR

HEATING DRYING

’:’ BLOWER HEATER

=) GAS OUTLET




GAS INLET

SEPARATOR

HEATING DRYING

COOLER

GAS OUTLET




AIR OUTLET

AIR INLET




 Air Dryer
Regenerating Power

d Air Ambient Additional
Air Power
None None
None Heater

Bigger Heater
Blower

All

815-786-9471

Type of
Dryer (to purcha
HL Heatless Lowest
EP Exhaust Purge Higher
BP Blower Purge Highest

15% at 100 PSIG
expands to atmospheric = s

7% at 100 PSIG
expands - super dry + heat = super, supel

Ambient at atmospheric blow/hea

www.saharahenderson.com



Electrical Controls
Programmable Logic Controller (PLC)

The optional Dew Point Demand System
saves energy and allows the user to
monitor exact outlet dew point

815-786-9471 _ A e www.saharahenderson.com



he optional Dew Point Demand System allows the dryer t
tilize the full capacity of the desiccant regardless of inlet floy

After a complete regeneration, the regeneration system is
turned off and the dryer sits dormant, simply drying the air.

When the full capacity of the desiccant is used
and the outlet dew point rises to a preset level,
the dryer automatically switches towers.

The net result is a reduction in the operating cost of the dryer.
With new desiccant, the operating cost
will be reduced by at least 50%.

815-786-9471 -—— 7 www.saharahenderson.com



v Point Demand System
Ing Costs

@ Operating Cost in Percentage
At Full Capacity At Half Capacity

1al.

Standard EP Dryer  Standard EP Dryer

EP Dryer w/Dewpoint EP Dryer w/Dewpoint
Demand Demand

System System

815-786-9471 _

- . | DUCTS
Henderson Engineering Co.




 Air Dryer
rs

Three factors determine the proper
size of a regenerative dryer:

e Maximum inlet flow rate
e Maximum inlet temperature
e Minimum inlet pressure

815-786-9471




e Correct Dryer Size
ature & Pressure Modifiers

Maximum Multiplier Minimum Pressure Multiplier
Temperature

120° F 1.78 150 PSIG .70
iIMI5° 1.55 140 74
110° 1.34 130 .79
105° 1.16 125 .82
100° 1.00 120 .85
95° .86 110 .92
90° 73 100 1.00
85° .63 90 1.10
80° .53 80 1.21
75° 45 70 1.35

60 1.54

50 1.77

40 2.10

Maximum flow x temperature multiplier x pressure multiplier = corrected flo

Note: For temperature lower than 80°F, consult Henderson Engineering Co., Inc.

- . | DUCTS
Henderson Engineering Co.

815-786-9471 _



114.7
P+14.7

P1 = Pressure Modifier
P = Minimum Inlet Air Pressure

815-786-9471 7 - www.Saharahenderson.com




odifier

Max. Temperature (°F) Multiplier

120°F 1.78
115 1.55
110 1.34
105 1.16
100 1.00

95 .86
90 13
85 .63
80 93
75 45

815-786-9471 www.Saharahenderson.com




Vater Load

SXVXxXTCx18

PXx379 Example: 1000 SCFM, 125 PSIG

inlet flow rate in SCFM _
vapor pressure of water 1000 x .950 x 60 min. x 24 hrs. x 1¢
= time cycle (hours and minutes)

absolute pressure; PSIG plus 14.7 139.7x 379
(constant) molecular weight of water

= (constant) molal volume

465 Ibs. of water per day

815-786-9471

www.saharahenderson.com



A O f Wa ter Temperature Abso ute ‘

120
115
110

105
100 .950
95

90 :
85 .596
80

75 :
70 .363
65

60 :
55 214
50

45 :
40 122
35

815-786-9471 7 “ www.saharahenderson.com
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ir Velocity through the Desiccant Be

14.7 xS .
To find tower area:

(P + 147) A TD2 x .785

A=
V = velocity in feet per minute 144
S = inlet air flow in SCFM _
P = inlet air pressure A = tower area in sq. ft.

A = tower area in sqg. ft. TD = tower diameter

815-786-9471 www.saharahenderson.com




Air-to-Desiccant Contact Time

(P+14.7) 60 x AA

i =
14.7 x S x 45

CT = contact time in seconds

P = inlet pressure in PSIG

AA = pounds activated alumina per tower
S =inlet air flow in SCFM

815-786-947 www.Saharahenderson.com




essure Drop through the Dryer

S\?2
(m) X 344.1
PD =

P+14.7

PD = pressure drop in PSIG

S =inlet air flow in SCFM

M = maximum air flow at 3 Ibs. drop
P = inlet air pressure

815-786-947 www.Saharahenderson.com




Kilowatts Needed by the Heater on
vated Regenerative Air Dryer

PRx1.08xTD
3412

KW =

KW = actual KW required
PR = purge rate in SCFM

TD = temperature differential between
375 and inlet air temperature

815-786-9471

www.saharahenderson.com



ual Operating Cost
S Dryer

PR x 525600
C = X S
1000

C = annual operating cost

PR = purge rate in SCFM

525600 = constant, minutes in a year

1000 = constant, cost per 1000 cu. ft.

S = cost of compressed air, normally
$.15 per 1000 SCF

815-786-91 ,_ www.saharahenderson.com




ual Operating Cost
st Purge Dryer

PR x 525600
P A X CA + (KW X 6570 X E)

1000

C = annual operating cost
PR = purge rate in SCFM
CA = cost of compressed air per 1000 cu ft.
KW = actual KW required
E = cost of electricity

815-786-9471

www.saharahenderson.com



ual Operating Cost
Purge Dryer

C = [(HP x 8760) + (KW x 6570)] x E

C = annual operating cost
HP = blower horsepower
KW = calculated heater KW
E = cost of electricity

815-786-9471

vaw.saharahenderson.com



ual Operating Cost
1 System Dryer

GPM x 525600 x WC
1000

= [(HP x 8760) + (KW x 6570)] x E + (

C = annual operating cost

HP = blower horsepower

KW = heater KW

E = cost of electricity

= cost of electricity

GPM = water rate

C = water cost/1000 gals. (typically $.25/1000 gals.)

815-786-9471

www.saharahenderson.com



rchased to solve plant air problems. The
puy is complex and involves many variables;
), vendor qualifications, delivery,

ce, and operating cost, just to name a few.
ion of a SAHARA air dryer is a safe choice.
engineers will help you select the right system
application. They have the expertise to review
t air system and design the optimum

ed solution.

ild a dryer to meet your strict performance
nents.

SAHARA

AIR PRODUCTS

815-786-9471

Henderson Engineering Co.

One of the
world's largest
heat-of-compression
installations.

4 { 7, /4
L \ A A,

Zero Operating Cost
Lower Maintenance Cost

Similar Performance

.aharahenderson.com



