
Ÿ
Ÿ
Ÿ
Ÿ

 LOWEST OPERATING COST
 FLEXIBLE CONTROLS SYSTEM
 ULTIMATE RELIABILITY
 REDUCED COMPRESSOR  

      WORK LOAD 
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AIR OUTLET

AIR FLOW SCHEMATIC COMPONENT REFERENCE

1) AIR INLET VALVES
2) PURGE EXHAUST VALVES
3) BLOWDOWN VALVES 
    (MODELS AP-1000-HBP & LARGER)
4) BLOWDOWN MUFFLERS
5) TOWER DESICCANT DIFFUSERS/RETAINERS
6) PRESSURE SENSOR INLINE FILTER
7) TOWER PRESSURE SENSOR
8) PURGE EXHAUST SOLENOID VALVE
9) BLOWDOWN SOLENOID VALVES
10) INLET SWITCHING SOLENOID VALVE
11) DESICCANT RETAINERS
12) TOWER SAFETY VALVES
13) TOWER PRESSURE GAUGES
14) HYGROMETER SENSOR - OPTIONAL
      (PURGE ECONOMIZER CONTROLS)
15) CONTROL AIR FILTER
16) CONTROL AIR SHUT OFF VALVE 
17) PURGE\REPRESSURIZATION LINE ISOLATION
      VALVE
18) PURGE\REPRESSURIZATION AIR SOLENOID
      VALVE
19) PURGE\REPRESSURIZATION ORIFICE
20) PURGE\REPRESSURIZATION CHECK VALVES
21) OUTLET CHECK VALVES
22) PURGE CHECK VALVES
23) TEMPERATURE CONTROLLER THERMOCOUPLE
24) PURGE AIR HEATER
25) PURGE AIR PRESSURE SENSOR
      FILTER/SNUBBER
26) PURGE AIR PRESSURE HIGH LIMIT SWITCH
27) PURGE AIR BLOWER
28) PURGE AIR INTAKE FILTER

SEQUENCE OF OPERATION

Operation of the dryer is broken down into two half cycles.  A 
half cycle represents the drying period for each tower. During 
the on-line drying period for one tower, the other tower will be 
regenerated. This process is driven on a time (and pressure 
conditional) basis, in which all of the time controlled functions 
are fully adjustable by using the password protected text 
display/keypad interface on the control panel door. The 
regeneration process is defined by the following specific 
functions which each tower must progress through in order to 
complete the process.

1)  of  the tower. Smaller models de-
pressurize  through the  purge  exhaust valve.  Models 
AP-1000-HBP & larger have dedicated blowdown valves. 
Tower  pressure sensors monitor tower pressures,  and
progression  to  the  next stage  (hot air purging)  is only
permitted when tower depressurization is verified. 

Depressurization

2)  using the heater and purge air blower begins, following a short time period after the purge exhaust valve has opened,    
or in the case of smaller dryers, depressurization has been accomplished. The heater is cycled on and off based on heater outlet    
temperature which is monitored by a digital display temperature controller. Purging takes place  at approximately 205°C (400°F).

3)  begins after the heated purge period has been completed.
4)  (approximately 3% of dryer inlet capacity) is performed to further cool the regenerated tower, and purge  
    atmospheric moisture from upper tower voids and outlet piping.
5)  of the regenerated tower to full line pressure in preparation for on-line switching. A standard full time cycle is 8 hours,
    so each tower must alternate drying service within this time frame. Each tower must therefore complete the preceding process in a four  

hour period. �Purge Economizer Control$� is highly recommended as an option, and if supplied, each 4 hour half cycle may be    
extended at the end of the repressurization period. This would result in power savings due to a delay in the operation of the blower and  
heater. The on-line tower in this case would not be removed from service and regenerated until the outlet dewpoint indicates the tower    
requires regeneration. The delay or �Purgeless-Standby� period will be maintained until the outlet dewpoint from the dryer rises to the 
hygrometer set point. A secondary advantage of  extending the half cycle using the �Purgeless-Standby� period as part of the �Purge    
Economizer Control$�, is that the regenerated tower is allowed further time for cooling before being switched to on-line service. This 
will minimize the possibility of any dewpoint spike at tower switch over. 

Hot Air Purging

Blower Cooling
Cooling Purge Air Sweep

Repressurization

Schematic shown is for model AP-1000HBP and larger. 
Schematic for AP-720HBP and smaller is available on request. 



SWITCHING VALVES
Valves 1" through 2-1/2" are reliable 
angle design poppet-style valves with 
cast bronze bodies, pneumatic piston 
actuators, and position indicators. The 
shafts and springs are stainless steel. Sealing
 disc and packing gland  material is PTFE. The 
valves are rated for high temperature service, 
and extremely high cycle life. The valves offer great ease 
of maintenance. Servicing is easily accomplished without 
removing the valve body from its piping. The entire top 
operator may be removed for maintenance of the normal 
wear and tear components without removing the valve 
from the dryer piping. These valves have proven to be 
rugged and reliable, and 3 year warranty is confidently 
offered on them.  Inlet switching valves are normally open 
and purge exhaust valves are normally closed. 
Inlet valves 3" and larger are 150 lb. wafer-style butterfly 
valves which are pneumatically actuated using double air 
pilot, rack and pinion-style air actuators.

QUALITY COMPONENTS

PURGE AIR BLOWER
APPL heated blower purge dryers
employ low maintenance, high efficiency
regenerative blowers. Blowers include
integral inlet and discharge silencers 
for quiet operation, and TEFC motors.
Bearings and silencer inserts are the 
main wear items which will serve many 
years before requiring replacement. The 
blowers operate in the low to mid pressure range on their 
performance curves, so are ideally suited for this 
application. Included is an air intake filter with a 
replaceable paper cartridge. Blowers include winding-
embedded thermistors as well as a high discharge 
pressure switch. Either of these conditions will create a 
visual and audible alarm to automatically shut down the 
blower and the heater for fail safe operation.   PURGE AIR HEATERS

Heaters are industrial 
circulation heaters with 
low watt density incoloy
sheathed (maximum 30 
watts/sq. Inch)heating ele-
ments. Conservative sizing allows purge air flow with 
minimal pressure drop. Heater shells are insulated, as well 
as the hot purge air lines, to effectively retain heat. Heaters 
include an integral high temperature limit switch to monitor 
internal temperature, plus a second high limit temperature 
switch/controller to monitor outlet temperature for over-
temperature protection. A dedicated temperature 
controller cycles the heater on and off within a preset range 
during the heated purge period.  

OUTLET CHECK VALVES
Valves up to 2" in size are stainless steel construction with 
teflon sealing discs. Valves of 3" and larger are wafer-style 
swing checks with stainless steel flappers and viton seals.  
These valves may be easily removed for service from 
between 150 lb. flanges.

PURGE AIR CHECK VALVES
Selected to withstand high temperature operation. Valves 
up to 2" in size are metal to metal seat, stainless steel swing 
check valves. Valves 3" in size and larger are wafer-style 
swing check valves with high temperature viton seals.



The  control centre offers more 
flexibility than other any competitive 
system available. Components are 
popular brand, non-proprietary items. 
Users will never will be held captive to a 
single source supplier for proprietary 
components, which may no longer be 
readily available a few years after 
installation.  
Complete flexibility in the control of the 
dryer operation timing functions is 
offered via a PLC interface keypad, an 
ultra informative , and a 
full range of alarm features. All of these 
features come as standard equipment, 
making the  dryer control package 
the system of choice for those users who 
demand total flexibility and maximum 
operating safety.  The control panel 
includes the following equipment:

APPL

message centre
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MAIN DOOR INTERLOCKING DISCONNECT 
SWITCH
 POWER DISTRIBUTION BLOCK
 BLOWER MOTOR CIRCUIT CONTROLLER
 BLOWER MOTOR CONTACTOR
 CERAMIC HEATER FUSES 
 MERCURY-TYPE HEATER CONTACTOR
 CONTROL VOLTAGE TRANSFORMER
 PRIMARY & SECONDARY CIRCUIT FUSING
 TEXT DISPLAY WINDOW/KEYPAD INTERFACE
 DIGITAL DISPLAY TEMPERATURE CONTROLLER  

       FOR HEATER CONTROL
 DIGITAL DISPLAY PRESSURE SWITCH FOR HIGH

       PURGE AIR PRESSURE ALARM
 OFF/ON SELECTOR SWITCH
 CONTINUOUS/1/2CYCLE SELECTOR SWITCH
 ½ CYCLE START BUTTON

 BANKED VALVES WITH SUB BASES ON MODELS 
        AP-1000-HBP AND LARGER

 PANEL-MOUNTED INDIVIDUAL 3-WAY STAINLESS
       STEEL POPPET-STYLE VALVES ON MODELS 
       AP-720-HBP AND SMALLER 

CONTROL SOLENOID VALVES

CONTROL SYSTEM

The message centre provides a four line text display for �Tower Status�, �Heater� & 
�Blower� Status, �Total Operating Hours�, �Current ½ Cycle� (1st or 2nd), �Cycle Progress 
Count�,  and �Alarm Status�, with the following details.
LEFT & RIGHT TOWER STATUS TEXT
!

!

!

!

!

!

!

!

 ON LINE DRYING
 DEPRESSURIZING
 HEATED PURGING
 BLOWER COOLING
 DRY AIR PURGE
 REPRESSURIZING
 STANDBY PURGELESS                

  (WITH OPTIONAL PURGE
   ECONOMIZER CONTROL$)
 HEATER & BLOWER �ON� STATUS

ALARM STATUS TEXT
 HEATER FUSE FAILURE
 HEATER OVER TEMP
 BLOWER OVER AMPS
 BLOWER OVER TEMP
 HIGH PURGE PRESS
 SWITCHING FAILED (ACCOMPANIED

   BY THE FOLLOWING TEXT IN THE 

!

!

!

!

!

!

TOWER STATUS AREAS) 
   -  FAIL DEPRESSURIZ
   -  FAIL REPRESSURIZ
   -  NOT DEPRESURIZED

INFORMATION CENTRE

Adjustment is permitted for time functions in 
the control cycle. For troubleshooting 
purposes, the user may advance the cycle 
count to any specific time within the cycle to 
monitor specific functions. Adjustment 
control is password protected. 



Models AP-150-HBP through AP-2000-HBP 
are arrangement #1. Model AP-2650-HBP 
and larger are normally supplied in 
arrangement #2.  Smaller units in 
arrangement #1 are shipped as fully 
assembled units. For ease of shipping, 
handling and locating on site, arrangement 
#2 units are normally shipped as major sub-
components (vessels, interconnecting valve 
manifolds, and control module) for erection 
and re-assembly on site. Re-assembly will 
consist mostly of the fitting and  bolting of 
valve manifolds at flange connections, and 
re-connection of control air tubing. Desiccant 
for larger units is normally shipped 
separately for loading into the towers after 
final installation. A single electrical power 
feed connection is required to the panel. On 
larger units, high voltage may be segregated 
from low voltage with the use of two control 
panels. 
Models AP-3500-HBP and larger may use 
two purge air blowers. Specific information 
on the model in question should be obtained 
prior to installation planning. Modifications to 
either arrangement may be made to suit 
customer�s site requirements. These 
changes may include alternative placement 
of the control module for arrangement #2, or 
reversing of inlet and outlet connections on 
arrangement #1. Dimensions and layout 
arrangements are subject to change without 
notice. Request model specific layout 
drawings for details.   

DRYER CONFIGURATION
ARRANGEMENT #1

ARRANGEMENT #2

CAPACITY - SCFM @ PRESSURE (PSIG) SHOWN WEIGHT
LBS.

DIMENSIONS - INCHES

MODEL 80 90 100 110 120 130 140 A B C CONNECTION

AP-150-HBP 125 137 150 163 176 189 202 540 37 40 79 1.5�

AP-230-HBP 190 210 230 250 270 290 310 650 41 40 84 1.5�

AP-300-HBP 248 274 300 326 352 378 405 1000 45 40 84 2�

AP-550-HBP 454 502 550 598 646 694 742 1700 57 45 86 2�

AP-720-HBP 595 657 720 783 845 908 971 2500 62 55 86 2�

AP-1000-HBP 826 913 1000 1087 1174 1261 1348 3200 69 65 101 3�

AP-1500-HBP 1238 1369 1500 1630 1761 1892 2023 4500 85 56 106 3�

AP-2000-HBP 1651 1825 2000 2174 2349 2523 2697 5500 85 56 122 4�

AP-2650-HBP 2188 2419 2650 2881 3112 3343 3574 7400 118 89 102 4�

AP-3500-HBP 2890 3195 3500 3805 4110 4415 4720 9000 141 101 110 6�

AP-4800-HBP 3963 4381 4800 5258 5813 6055 6474 13000 154 104 112 6�
NOTES  -  1) 

WEIGHTS AND DIMENSIONS ARE SUBJECT TO CHANGE WITHOUT NOTICE 
                  3) CONTACT THE FACTORY FOR LARGER CAPACITY DRYERS.

CAPACITIES ARE BASED ON 100°F INLET TEMPERATURE. SEE FOLLOWING CORRECTION FACTORS FOR OTHER INLET TEMPERATURES. 
                  2) 

INLET TEMPERATURE - °F 90 95 100 105 110 115 120

CORRECTION FACTOR 1.35 1.16 1 .85 .74 .64 .56



OPERATING COST COMPARISONS

HEATLESS DRYER OPERATING COSTS

HEATED BLOWER PURGE DRYER OPERATING COSTS

The following is a comparison of operating costs between a standard heatless dryer and a heated blower purge 
dryer. The cost of electrical power used is very conservative at $.06/kW-hr. The cost to compress air is 
conservatively based on $.15 per 1000 cubic feet delivered, and three 40 hour shift operation. Many industrial 
users may place this cost considerably higher at between $.15 - $.30 per 1000 cubic feet @ 100 PSIG. The cost is 
based on information available from the US Department of Energy, and supporting documentation is available at 
http://www1.eere.energy.gov/manufacturing/tech_deployment/pdfs/compressed_air1.pdf

Basis for Comparison - 1000 CFM @ 100 PSIG Dryer, 3 shifts
- $.06 per kW-Hr. Electrical Power
- $.15 per 1000 Cubic Feet of Compressed Air

1) 15% of 1000 CFM = 150 CFM
2) 150 CFM x 60 minutes x 6240 hrs./year (3x40 hr. shifts) = 56,160,000 Cu. Ft.
3) 56,160,000 x ( /1000 C.F. x $.15) =  per annum

1) 15 kW Blower & Heater x 2.5hrs.  x 6 periods x 5 days x 52 weeks   = 58,500 kW-hrs/yr.
2) 3 kW Blower Cooling x .75 hr. x 6 periods per day x 5 days x 52 weeks   =  3,510 kW-hrs/yr.
3) Cooling/purge air (3%)= .75 hr. x 6 periods per day x 5 days x 52 weeks = 35,100 CFM
Power Consumption Cost = (58,500 + 3510) x $.06        = $ 3,720.60 / yr.
Process Air Consumption Cost - 35,100 x (/ 1000 x $.15) = $ 58.50 / yr.
Total for Heated Blower Purge Dryer =  

Savings using a heated blower purge dryer ($8,424 - $3,780) = per year
Note: Savings are based on 3 shift operation. If fewer shifts are used, the cost of $.15/1000 cubic feet 
will increase. On average, this cost has been calculated based on 76% energy costs and 24% to cover 
capital equipment cost, maintenance and installation costs. The non-energy costs will increase 
proportionally if the equipment is used for fewer than three shifts.           

$8,424.00

$3,779.10

$4,644.00 

OTHER CONSIDERATIONS
1) The cost savings for the operation of a heated blower purge dryer is substantial. For fairness of 
evaluation, there will be a shorter desiccant life span in the heated blower purge air dryer (approximately 2.5 
years opposed to 5 years for the heatless dryer) due to increased hydro-thermal aging. In the above
example, the heated blower purge dryer contains approximately 1400 lbs. of activated alumina compared to 
approximately 1200 for the heatless dryer. At current prices, the cost for product to change out 1400 lbs. of 
desiccant would be approximately $3,080.00. Consider approximately 6 man-hours and disposal costs at 
approximately $800.00. The additional 200 lbs. of desiccant x 2 change-outs would calculate to 
approximately $1000.00 more to cover additional labour and product. The total for increased desiccant 
change out is therefore approximately $4,800.00 over 5 years, or $1,000.00 per year rounded out.

2) The heater of the HBP dryer cycles on and off once optimum purge temperature has been achieved, so 
actual blower and heater energy cost be less than stated above based on the cycling operation. This will 
also vary with ambient temperature, but average reduction may be between 10-20% for this cost factor. 

3) Due to the heavy purge air consumption for heatless dryers, their use will often dictate purchasing a larger 
compressor which is capable of handling the additional load. Capital cost for the compressor may therefore 
increase, as well as the cost for pre-filtration to remove oil aerosols and contaminants before the dryer.  

4) There are additional components required for the heated blower purge dryer such as the heater and the 
blower however, these major components are proven to be relatively maintenance free for many years. Due 
to the fact that the heatless dryer operates on a 10 minute time cycle whereas the heated blower dryer 
operates on an 8 hour time cycle, there is considerably less wear and tear on switching components on the 
HBP dryer.  A trade-off can be considered for this factor. 

5) The HBP dryer dissipates most of the heat that is generated through the vessel walls, piping, and purge 
exhaust air. This heat will assist in reducing plant heating costs in work areas during colder months of the 
year.

QUALITY ASSURANCE
APPL dryers are designed and manufactured in Cambridge, Ontario under our  ISO9001-2008 
quality assurance program which is 3rd party registered with BSI Management Systems. 

Air Power Products Limited 191 Shearson Crescent,     Cambridge, Ontario N1T 1J5
Contact - tel:519-622-2034          info@airpowerproducts.com     web: www.airpowerproducts.com 


