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Features

Up To 80% Energy Savings With ORION'S Heat Pump
Balance Control
Completely Heater-less AND Energy Saving.

Precision Controlled Air

We've completely eliminated the electric heater
thanks to our Heat Pump Balance Control.

Heater PID controls (*1), which are found in production
fields that demand precision air processing, starting with
semiconductor and FPD production processes, represent
a large shortcoming when it comes to power consumption.
Due to increasing miniaturization, the demand for higher precision
is also increasing. ORION is responding with its development
of completely heater-less air processors that provide high
precision control tied with reduced power consumption.
ORION has responded to our customers' needs with refrigerant reheating
(*2), a renewed technology that offers energy savings incomparable with
‘ . previous heater PID control systems, and formerly impossible to achieve
wide ranging setting capabilities.

k )
y
Jojeiodeny

Heating-side Cooling-side p*
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Compressor
Compresses and raises
the temperature of the refrigerant. |
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Heat Pump Balance Control *

Jojesodeny

Heat pump balance control is air processing which balances the high level
control of seemingly simultaneous cooling and heating operations from a single
air conditioning unit. In other words, unlike a common air conditioner that
Lowz?mpefafufemigh moves heat either from the inside of a room to the outside, or from the outside
- | to the inside, we've developed a bleeding edge control technology that avoids
normally wasted heat movement that includes advanced control technology
yielding energy savings along with high precision temperature control operation.

ORION Reheat Type (Superheat Specification)

Under this control method, air is

How Other Precision Air Conditioners Work

conditioned by the use of two *1. Heater PID Control
condensers (reheaters) which Controlled Air - Air temperature is controlled by passing air from a
are installed such that exhaust EX%”VS;O” ' ' constantly operating cooler over a heater of power equal

to or greater than the cooling capacity of the cooler. When
compared with heat pump balance control, the losses are
clear, and approximately 70% of energy is wasted when the
heater is operating.

heat is used to reheat air
passing through the evaporator.
Even if 100% of refrigerant gas a2 ; {
circulates to the reheater side, J c

the amount circulated to the d
evaporator is constant along with
the cooling capacity, so further
dehumidification is possible.
Furthermore, the amount of
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Controlled Air
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refrigeration is controlled by = (
a separate flow shunt, which ‘
allows for highly accurate 1
temperature control compared to a é:
conventional refrigerant reheat I §
methods. :
Temperature I
Lowé >High
L |



DC Inverter Control for Optimum Capacity Control
(Excluding PAPmini models)

Automatically controls compressor speed in response to load.

Our compressor uses a brushless DC motor for optimum high efficiency and energy saving control.

Di‘scharge Intake Controlled compressor speed during periods of low load, combined with heat pump balance
control, means even greater energy savings. We offer a level of control that is impossible to
achieve with constant-speed compressors.

Effective Energy Savings from Compressor Speed Control *raph showing PAP10AL-(F)W
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A freeze-prevention circuit is not needed.

Speed Control Evaporator frost is prevented through speed control of the compressor. Cooling is possible down
Low rotation speed during low load conditions. to nearly 0 °C.
The speed of the compressor is controlled in No need for a hot-gas bypass circuit for freeze prevention as is the case with constant-speed

response to light load conditions in order to cut

Lmetoseary sooling. COMPpressors units.

DC Inverter Control
Heat Pump Balance Control For Optimum Capacity Control
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[ The Ultimate Algorithm Which Achieves Energy Savings ]

And High Precision Temperature Control
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Features

ORION gives you high precision humidity and
temperature control across a wide range.

PAP Series Main Features

Temperature Settings as High as 7 °C Above

| A O I A O A O
O R R R N Intake Temperature
O W -—r—ra-T-r1-TAT-rI-T-rI-T-F T T~
P 72 e e 4 our h bal | achieves the wid
g ur heat pump balance control achieves the wide
2] ===+ A=t A=t A=t At 4+ A=~
=} . .
® % -1ttt F-t- AT temperature differences between intake temperature
L L T S e B e e e T T B N . . .
=gy I A N and set temperature that are simply not possible with
S B3 - AH4-t-F4-t-1-1-F4-1-F1 1-F4-1-F- refrigerant reheating. (Industry top class specifications)
Pzz-l-l——ll-l—-ll——lJ-L—lJ-l—-lJ-l—-ll-—lJ-l—
PP R O S S A A T OO SO O Y S " . .
gy - EEENNNNEENNNEY! | | 1) Ambient temperature range of 15 to 35 "C. (See graph at left.)
[ T Y O O 2 A A A
Q P
D S 0 7 A A A A °
s Temperature Control Precision: 0.1 C
1516 17 18 19 20 21 22 23 24 25 26 27 28 2930 31 3233 34 35 . .
Ambient Temperature (*C) (during periods of stable load)
5222'!?!?23!‘323?2!“2.fn‘"l‘é‘?'é‘f’“ge Guarantees +0.1 °'C at the discharge port within the entire
-Conditions temperature control range. (Standard equipped sensor cable
Power source: Three-phase, AC 200 V 50/ 60 Hz . ini
Ambient temperature: 15 to 35 ‘C (temperature gradient: within 2°C / h) length' 10 m, or Sm fOI’ the PAPmInI')
Ambient humidity: 30 to 70 % (humidity gradient: within 5% / h)
Cooling water temperature: 15 to 32 °C i -
(water temperature gradient: within 5% / h) A" FreSh SpECIflcatlonS

Only 1 duct connection for easy installation. Meets your needs
with a supply of clean air (class 100). (On HEPA installed models.)
Circulation air processing is also possible.

Remote Management of All Air Processing

Remote operation via PC allows for combined management of all
air processing within a factory.

External Communications Capability

Operation and confirmation of temperature control conditions, etc.
are possible with just one easily connected cable. Built-in support
for 3 communications standards. (RS-232C, 422A, 485)

Remote Monitoring & Remote Operation

See page 47 for the ORION loT System proposal that operates
via a factory's internal network.



Built-in Intelligent Monitor

We've built in multiple parameter functions for improved ease of use.

Controller for Temperature Control Type Units

’ Controller Details ‘

ORION

precisign temperature
controller

control monitor

heat pump indicator
heating line

cooling line

ORION's intelligent monitor offers a wealth of functions and
monitoring capabilities combined for high-level operability.

© RUN/STOP button

@ RUN lamp

© ALARM RESET button

O Temperature PV / SV display
© Heating / cooling indicator
@ Function setting buttons

Q Humidity PV / SV display

(only on units that have humidity and temperature control)

(8] Temperature / humidity input select key

(only on units that have humidity and temperature control)

Controller for Temperature and Humidity Control Type Units

’ List Of Main Functions

)

control monitor
JBE  temperature

PV

RION

precisign temperature
predision humidity
controller

SV RUN/

STOP 40

heat pump indicator
heating line

cooling line

. SEE  humidity
@ HERIET
humidification PV

ALARM| 49
RESET

0 00

(®]e]ife]g Remote Controller (Not including PAP-C or mini Series)

Has all of the functionality of the main unit controller. (Wired)

For PAP-C Series Temperature Control Type

Automatic recovery after power outage
Selects the recovery pattern after a power outage.

RUN/STOP control selection

Selectively enables RUN/STOP control via the unit main
control panel, remote switch, or communication functions,
or any combination thereof.

Alarm signal output select

Determines whether switched contacts are open or closed
when an alarm condition occurs.

Settings lock

This setting locks out changes to temperature and humidity
settings.

Controlled outlet air temperature warning
"Detection enabled" or "Detection disabled"

* The operation and
display details for
PAP-C Series models
will differ from those
noted above.

See page 15 for details.

Temperature And Humidity Control Type
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Features

Completely Heater-less Humidification Because ORION
Is Particular About Saving Energy

We have achieved completely heater-less humidification.

Two-Fluid Nozzle Water Mist Humidification Energy Savings
(Not including the PAPmini)

Power Source Capacity and Power Consumption Comparison

The PAP Series takes energy saving all the way to
the humidification method
by going completely
heater-less.

ORION's water mist
humidification method
does not rely on a heater
like that used for steam

Compressor 68%
humidification and w '
therefore the electric \/ \/
power that W_()u'd normally Blower Fan  10% Blower Fan~ 10% (bC g?Un;fF‘)'fSSSS (’zﬂrOIOT)
be wasted is saved. In
addition, with ORION's original humidity control method Max 80 % Energy SaVIngS
and PID control of the humidification water supply flow,
high precision humidity control of +1 %, and temperature
precision of +0.1 °C are possible. All combined, ORION
offers extremely high quality processed air.

PID Heater Control Completely Heater-less

Electric Heater

Reduced CO2. (greenhouse gases)

Compressed Al Our process offers a great reduction in global environment threatening released CO2
for Humidification
e &
e PAPO5C-(F)W PAP10C-(F)W PAP20C-(F)W
Precision Controlled Air Il ________
x Proportional -
Control Valve i
PID control of humidification - i 1‘
water flow for high precision m— : g 1 3 ' ]
- § temperature control |- _: e : b - : - ] i Reuuced
. 3 Cocoo 0 Reduced 1 ke
g o . Reduhed b ] . » 20,074 kg COz/year
S 8. Humidification Water ‘ = ] :1 1 '21 8 ké COslyear 3
- = 5,609 kg COzlyear ; 1

Two-fluid Nozzle Water Mist Humidification Configuration Diagram

___Power Consumption Values (kWh), at60Hz | pjfference in ‘
Model | Othercompaies | ORIONs | Diterenceinpower | yearly power | Amou ol
previous method new method © consumption | .03, / vear)
(A) (B) A-B (a8t
PAPO5C-(F)W 3 1.1 1.9 13,680 5,609
PAP10C-(F)\W 5.3 1.5 3.8 27,360 11,218
PAP20C-(F)W 10 3.2 6.8 48,960 20,074

*1  Under previous method, normal operation does not deviate from maximum power, therefore the value is
calculated as the rated power consumption x 0.85.

*2  Calculated at 24 h/day, 300 days/year.

*3  Reduction in CO; emissions is 0.410, based on the average value of 8 electric companies.
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Problems Facing Precision Temperature And Humidity Cleanrooms

Air Processing is Very Expensive

When conditioning large spaces, generally represented by
cleanrooms, where the level of cleanliness must be maintained
or in large space where temperature and humidity must be
controlled to high precision, the level of conditioning must match
the level of each of the manufacturing processes. Excessive
high precision air processing must be present in order to meet
the most demanding equipment installation and processes within
the same room. And in the same area or cleanroom where
high precision air processing takes place, if there are high level
equipment and manufacturing processes, there will also be
low level equipment present. In order to achieve whole-area
processing, highly accurate air processing equipment and a very
high capital investment is generally necessary.

Very Large Capital Investment is Necessary to
Respond to Sudden Changes in Manufacturing
Circumstances

In order to surpass competitors, quality construction is a given.
But on top of that, improvement of quality of conformance, which
includes materials processing and assembly inspection, will
incur short-term new investment. To respond to the demands
of the sudden change in the manufacturing floor, whole-area air
processing will also require a very large investment.

Bringing in Outside Air Requires Vast Administrative
and Maintenance Expenses

Generally, a clean room requires fresh air to be piped in. The
conditions of air processing cleanroom depend greatly on the
supply of fresh airflowing in, as well as the ambient temperature
and humidity of that air. The larger the space, the greater the cost
and effort that will be required to maintain the same temperature,
humidity, and level of cleanliness throughout the year. Basically,
it's hard to say that there can be prudent management of high
precision temperature and humidity air processing for large
spaces like cleanrooms all the way down to the inner spaces of
installed equipment involved in the manufacturing process.

Conventional Cleanrooms And ORION's Proposal For Local Air Processing

Whole-Area Precision Air Processing Localized Precision Air Processing

— T e

With conventional factory whole-area air processing, in addition to the high costs involved, air processing suitable
to all machinery and equipment could not be realized. By managing air processing to the exact requirement of
each stage of work, the scale of extremely high precision air processing can be reduced, and the resulting cost
reductions can also be achieved.
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Application Examples

ORION's Proposal For Energy Saving
Via Localized Precision Air Processing

High Quality for Confined Spaces

Equipment, production processes, inspection processes, and spaces used in the production
facilities for semiconductors, liquid crystal and solar panels, and other such devices demand
high precision and highly stable air processing. Whole-area air processing that meets such
demands will require extremely high associated expenses and maintenance costs. ORION
proposes a high precision air processing system made of localized high-quality spaces that

can minimize the utilization of limited energy.

Reductions in Expenses and Labor Associated
with Maintenance Management

In whole-area air processing, expenses are associated with maintenance
management of the entire area, and when trouble arises, the entire area
may incur damages. In localized air processing, individual air processors can
be maintained, thus reducing potential damage to the entire factory area.
Furthermore, repairs and HEPA filter replacement can be done in a short
time..

Easy Implementation of Highly Precise and Stable
Precision Air Processing

High quality whole-area air processing that provides a high level of precision
and cleanliness requires large air processing facilities. Localized air
processing boasts simple, high precision temperature and humidity controlled
ar.

Implement a Precision Air Processing System
Suitable to Your Equipment, Manufacturing
Process, and Space

Diversification of workspace demands and other drastic changes require
the swift creation of a suitable environment. Localized air processing offers
a flexible and prompt response to the demands of the production area
including improved temperature and humidity precision and improved levels
of cleanliness.

Great Reductions in Facility Costs are Possible

By utilizing high precision temperature and humidity controlled clean air only
in spaces where it is demanded, a great reduction of costs involved with
whole-area high precision air processing can be realized by avoiding waste
associated with high precision processing where it is not required.

Photolithography Equipment (Stepper)

Photolithography equipment prints minute electrode patterns onto
silicon or glass on the order of nano-microns to hundreds of nano-
microns in size, and the process demands air processing management
of extremely high degrees of cleanliness and temperature and humidity
precision.

Spin Coater

A spin coater is used in the semiconductor manufacturing process to apply
a resist fluid to a wafer that has undergone deposition and is also used in
the production of optical recordable discs such as CDs, DVDs, BDs, etc. in
order to apply the recordable layer to the disc. When doing so, the scale of
the recording layer applied is in the order of nanometers, and when making
the very uniform layer which is required, any changes in viscosity due to
changes in temperature and humidity can spell disaster. It is vital to plan
for constant temperature and humidity management, as well as stability in
quality.
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Liquid Crystal Manufacturing Process

During the liquid crystal manufacturing process, temperature changes can
result in expansion, contraction, and electrostatic formation on the substrate.
In order to avoid trouble arising from such issues, temperature, or possibly
temperature and humidity of the working environment must be precisely
controlled.

Solder Paste Printer

A solder paste printer applies solder paste to a printed circuit board. In the
screen printing process, a metal mask of approximately 100 — 300 microns
in thickness is commonly used through which solder paste is passed to be
applied to the board. Powdered solder is mixed in flux so that a moderate
viscosity is formed. However, the effects of temperature can prevent
proper application. Also, electrostatic formation can occur depending on
the humidity. For these reasons, temperature and humidity management is
necessary.

Solar Simulator

Testing apparatus for evaluation of solar cell specifications by exposure to
artificial sunlight. Temperature management is required to keep down heat
from light sources in order to make stable conditions for measurement.

Precision Processing Machine

With current ultraprecision machine tools, sizes down to the sub-micron
order are the norm, and there is a demand nano-unit scales. The smallest
changes in temperature can result in expansion and contraction of
equipment and the target work, so there is always the desire for absolute
temperature control precision.

sa|dwex3 uoneslddy



Localized Air Processing For All Kinds Of Equipment

Application Examples

Printed Circuit Board Stocker

Printed circuit boards must be kept at a uniform temperature and
humidity throughout manufacturing processes before solder paste
printing. Printed circuit boards have poor thermal properties, so
management of storage temperature can reduce lower yields due to
poor soldering, and is effective at increasing quality.

Electron Microscope

Electron microscope resolutions are at a level of 01 nm, and such a
working environment demands a uniform range of temperature and
humidity. In order to achieve more reliable, higher analytical results,
better prepared environmental conditions are indispensable.

Tablet Press

Presently, "powder processing technology", which is the means to
process powder into an easy to handle shape, has become vital for all
industries. A tablet press (also known as a "tableting machine") solidifies
a powder by means of a kind of molding machine, and the internals of
such equipment require an environment with a constant temperature
and low humidity.

3D Measuring Instrument

3D measuring instruments require a minimum high-precision scale of
0.0005 — 0.00001 mm. Improvement of measurement precision demands
a stable installation environment.
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Chromatograph

Chromatograph equipment measures the respective constituent
contents of a sample. Measurement sensitivity is in the order of
PPM (parts per million) to PPQ (parts per quadrillion, or 1 part per
10"), and the technology is particularly represented in the fields
of biochemistry, pharmaceuticals, and foodstuffs. More reliable,
higher level results come about with higher level improvements to
the working environment.

Liquid Dispensing (Pipetting) Equipment

Liquid dispensing equipment is widely used in the fields of biology,
chemistry, and medicine. Improved precision can be achieved through
temperature and humidity management.

Electronic Balance

Presently, mass measurement in analytical chemistry is generally done
using the electronic balance. Proper environmental management can
prevent the subtle changes due to fluctuating temperature and humidity,
and provide more stable measurement results.

Fume Hood

A fume hood provides internal temperature and humidity management
of intake air.



PAP —Light Duty Series-

a : ) 3 .
Models Air Processing Capacity 0.7 t0 4 m°/min
PA PO 1 B Temperature Control Precision 0.1 °C
PA PO 1 B = KJ Temperature Setting Range 18 t0 30 ‘C
PAPO3C-KJ Humidity Control Precision +1 % Komoielsory “Warranty period ofthe
- refrigerant circuitis 2 years
E— o ) e B e
Humidity Setting Range 45 £0 75 % «rossany eriammemmtorsne
- 2
o @
S A AIR
Intelligent Heat Pump Flow Hepa Filter  Air Cooled Water Temperature Humidity Control
Monitor  Balance Control ~ Control (F type) Cooled Control (Kjtype)

Special Specification | Special Specification Product > Page 27 |

= Noise reducing intake duct

= Circulation intake chamber

u Exhaust chamber = Compact chamber box PAPO1B

PAPO3C-KJ
Please contact ORION regarding custom built models of specifications outside the ranges listed herein.
SELN Built-in Intelligent Monitor
BT o Easy to use function keys for expanded functionality
sv ‘ List Of Main Functions

<|viAa

Temperature Control Type Temperature And Humidity Control Type Alarm signal output select *Photo: PAPO3C series

i Automatic recovery after power outage Settings lock
RUN/STOP control selection Controlled outlet air temperature warning

ORION's compact class achieves the highest level of temperature control of
+0.1 C, and humidity control of =1 %.

Simple and easy installation

You can plan on temperature and humidity control, and cleaning, in the air space where you need it, when you need it.
And very easy to move or remove when no longer needed.

As much as 70 % Cut in Heat Output’

Extremely low heat output means a reduced load, even for air
processors installed inside. Compact Chamber

* Compared with sustained compressor operation + heater reheat method. Various manufacture
dimensions available
depending on your
specific needs.

ORION has a System that Meets Your Needs

Water Supply tank

For use with KJ types.

Specialized FFU

Sold
separately
Accessory
Items Also
Avail-
able

Virtually no abnormal
rise in temperature due I
to the heat output from |
heat pump balance
control.

/\
\ An answer ...
We can meet each of your temperature-control needs!

Our dealers are happy to provide further information.

Compact Design

Height
PAPO01B-KJ type PAPO1B type 346 mm
A compact design that fits Height Can also be used Pl Depth
neatly besides your work 730 mm on the desktop. 500 mm

desk. / Depth
620 mm



Specifications

PAP seriis

Model PAP01B PAP01B PAPO3C PAPO3C:
@ Posshle Temperafure And Humidity Setting Range 1| "C,% 18 to 30 18 to 30, 45to 75 18 to 30 18 to 30, 45to 75
Q _E Temperature and Humidity Control Precision 2| ‘C,% +0.1 +0.1, +1.0 +0.1 +0.1, £1.0
g § Cooling / Heating Output (50/60 Hz) ~ *3| kW 0.33/0.39 0.77/0.84 1.65/1.85 1.8/2.12
»é % (Maximum Cooling Output) (50/60 Hz) (kW) (0.22/0.26) (0.37/0.44) (1.15/1.35) (1.2/1.42)
Sf (% Rated Processing Airflow m’/min 0.7t0 1.0 2.0t04.0
Maximum External Static Pressure 4| Pa 120/ 130 120/ 160 110/ 150 110/ 150
% o |Ambient (Intake Alr) Temy and Humidity Range °C,% 1510 35,30to 70 *1 15t0 40, 30 to 70 *1*5
g w‘% Temperature Gradient at Intake ‘C/h Within £1
= S Humidity Gradient at Intake %/h Within +5
External Dimensions (HxDxW) mm 346 x 500 x 412 *5 765 x 620 x 390 *5 1070 x 590 x 480 *6 1350 x 680 x 520 *6
Product Mass kg (32) (69) (95) (135)
Controlled Air Outlet Port (O.D.) mm 275 2100 298 298
- Water Quality — Deionized water (electical conductviy: 0.1 - 10 ySicm) - Deionized water (lectrical conductiviy: 0.1 - 10 ySicm)
% _ |Maximum Moisture Output kg/h - 0.8+6 - 237
‘é § Supply Temperature Range ‘C — 10 to 40 — 10-40
g Supply Pressure Range MPa = 0.0310 0.2 — 0.03-0.2
- Connection Port Size - Rcl/4 - Rcl/4
g Power Supply V(Hz) Single phase 100V + 10% (50 / 60) *7 *10 Three-phase 200 + 10 % (50/60) *8
g ‘é Power Consumption (50/60 Hz) kW 0.32/0.34 12/1.2 0.75/0.85 *9 27131+
g § Electric Current (50/60 Hz) A 4.0/3.9+8 13/13+8 3.8/3.8+10 11/12 10
& |Power Supply Capacity (50/60 Hz) kVA 0.34/0.38 *9 15/15%9 1411 4.0 11
Noise Level (50/60 Hz) dB 54 /56 58/ 60 64 /65 65 /66
Legal Refrigeration Tonnage 0.08/0.10 0.12/0.15 0.25/0.30 0.28/0.33
Refrigerant R-134a R-407c R-410A R-410A
Refrigerant Filling Volume kg 0.13 0.3 0.4 0.48
Compressor Output kW 0.25 0.3 0.8 0.85

About the PAP01B Series
*1 The temperature and humidity control ranges noted do not necessarily indicate the actual possible controllable ranges. The actual controllable temperature and humidity ranges will depend on the temperature

and humidity of the intake air as well as process airflow rate. Set the processing airflow according to the operating environment. *2 When the intake air temperature and humidity are stable. Noted precision value
displayed on the controller is for one point at the outlet port. When operating at the maximum rated airflow. *3 When the intake (surrounding) air temperature and humidity are 30 °C, 70 %, at a processing airflow of
1 m*min . *4 The eternal static pressure at the controlled air outlet side of the blower fan outlet side when operating at the maximum rated processing airflow. *5 Height includes the outlet port. *6 The figure noted
is when operating at the top of the specified level of humidification. *7 Plug the product into a dedicated outlet in order to prevent voltage drops. *8 Maximum value within the range of the product's specifications. *9
When operating at the maximum operating current within the specified range. *10 Includes a 2 m power cord.

Note: Ducting should be insulated, and ducting length should be kept as short as possible. (Recommended maximum length: 3 m)

About the PAP03C Series
*1 The temperature and humidity control ranges noted do not necessarily indicate the actual possible controllable ranges. The actual controllable temperature and humidity ranges will depend on the temperature

and humidity of the intake air as well as the process airflow rate. Set the processing airflow according to the operating environment. *2 When the intake air temperature and humidity are stable. Noted precision value
displayed on the controller is for one point at the outlet port. When operating at the rated processing airflow (3 m*min). After operation starts, for approx. 2 minutes the temperature will temporarily fluctuate due to
operation while the compressor oil returns. Also, if the target humidity is high, and depending on the timing of the supply of the humidification water, the precision previously noted may not be able to be maintained. In
such cases, by adjusting parameters related to supply water, the amount of fluctuation can be reduced. *3 When the intake (surrounding) air temperature and humidity are 30 °C, 70 %, at a processing airflow of 3 m?¥/
min . *4 When the processing airflow is 3 m*min. *5 See the operating manual for details regarding the possible operating range of ambient temperature and humidity. “6 Height includes the outlet port. *7 The figure
noted is when operating at the top of the specified level of humidification. *8 The source voltage phase unbalance should be less than +3 %. *9 The intake (surrounding) air temperature and humidity are 30 °C, 70 %,
at a processing airflow of 3 m*/min . *10 Maximum value within the range of unit specifications. *11 The figure noted is when the product is operating at the highest capacity of its normal operating range.

Note: Ducting should be insulated, and ducting length should be kept as short as possible. (Recommended maximum length: 3 m)

External Dimensions (un

Temperature Control Type

PAPO1B

Temperature and Humidity Control Type

PAP03C-KJ

Temperature Control Type

PAP03C

Temperature and Humidity Control Type

PAP01B-KJ
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Controled Ar Out
4 Heat Exchange A Out q \_ i g ——f H
5 . =0
4' ﬁ 4912 ‘ 4912
Controled Ar Heat Exchange A Out E @ [ file .
ake 520 560
D105 4574 LL) fl L e
— a97:4 N 480 ] 520
B Heat Exchange Ar take 390 Controled Air Out . 5} CUHFEEAIOM e 5gom z g Cammﬂair\wom. seom s
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A Intake: | Air Out @ = = Sl
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PAP Temperature Control Type

PAPO5C-W €co.,

PAPOSC-FW =
PA P 1 OC_W Temperature Setting Range 18 to 30 °C

PAPZOC-W * Uses R-32 refrigerant *
PAP20C-FW Built-in Data Logging Functionality

— Can save operating data to a removable USB flash drive.
PA P40C-W *Only available on PAPO5C-W and PAP20C-FW models.
PA P4OC- FW m Works in a wide range of ambient temperatures.

Operates with intake air as much as +7 °C from the
set temperature.

...... WATER

Intelligent Heat Pump Flow HepaFl\\er Air Cooled Water Temperature Humidity Control
Monitor Ba\anceCunlm\ Control (F type) Cooled Control (Kjtype)

PAP Series

Special Specification | Special Specification Product > Page 27 |
= Noise reducing intake duct = Circulation intake chamber
m Exhaust chamber = Humidity display included

Please contact ORION regarding custom built models of specifications outside PAP10C-W
the ranges listed herein.

Water-Cooled PAP Temperature Control Models Offer Improved
Operability and Functionality

m Operation Panel
14-Segment Display improved display of information compared to the old 7-segment displays.

‘ Controller Details

ORION's intelligent monitor offers a wealth of functions and
monitoring capabilities combined for high-level operability.

J © RUN/STOP Button

@ RUN Lamp
© ALARM RESET Button

O Temperature PV / SV Display
© Mode Display

0 Function Setting Buttons

@ Mode Select Key

Mode Select Method Improved operability of primary functions. Complete freedom over operation and stop time settings.

CONTROL MONITOR ‘ Mode List ‘

Mode Display Mode Details

Controlled Outlet Air Temperature Setting
Operating Conditions Monitor

PID Parameter Setting

F Parameter Setting

Weekly Timer Setting

Program Operation

Alarm History Display

Accumulated Operating Time Display
Operation Lock Setting

Real Time Setting

Restore Default Parameter Settings
Data Transfer

MODE TEMPERATURE oC
PV

‘: RUN ‘

clodr|T|n|n|snoZ<




PAP seriis

PAP Temperature Control Type

PAPO5C-W1 e¢0,
PAPOSC-FW1 pes

PAP1 0C_W1 Temperature Setting Range 18 to 30 ‘C I
PAP10C-FW1

FEATURES (gulg\uloré?‘dals of purchase
PAPZOC'W1 * Uses R-32 refrigerant *
_ « Built-in Data Logging Functionality
PAPZOC FW1 — Can save operating data to a removable USB flash drive.
PAP40C-W1 *Only available on PAP05C-W and PAP20C-FW models.

PAP4OC-FW1 m Temperature control precision AND dehumidification
functionality!

Operates with intake air as much as -3 to +7 °C

from the set temperature.

Wide cooling water temperature operability: 5 to 32 °C. =

=

o

w

\f £

E— WATER 8
Intelligent Heat Pump Flow Hepa Filter  Air Cooled Water Temperature Humidity Control

Monitor  Balance Contvel Control (F type) Cooled Control (Kj type)

Special Specification | Special Specification Product > Page 27 |
= Noise reducing intake duct = Circulation intake chamber PAP10C-W1
m Exhaust chamber = Humidity display included

Please contact ORION regarding custom built models of specifications outside
the ranges listed herein.

mBuilt-in Data Logging Functionality

Regular temperature measurement data and operating data before and after alarm
conditions can be recalled from the USB flash drive for quality assurance and help

in investigating any trouble.
A USB flash drive* is inserted and required data is selected and copied over from the operation panel.

Data saved in CSV format.

* USB flash drive is not included. )
USB memory contents are saved in CSV format.

USB Flash Drive (Data Details: 4/1/2019 0:0 . 4/1/23 23:59)

Connector '

File Contents

A A % A %

H:M:S Measured Temperature Alarm Code
Set Temperature Operating State




PAP Temperature Control Type

Specifications
Model PAP10C-W PAP10C-FW PAP PAP40C-W PAP40C-FW
o ® Possible Temperature Setting Range =2 C 18 to 30
Q _g Temperature and Humidity Control Precision =2|  “C +0.1
g § Cooling / Heating Output (50/60 Hz) kw 3.2 6.5 13.0 22.0
é 5 (Maximum Cooling Output) (50160 Hz) (kw) (2.0) (4.0) (8.0) (16.0)
é‘_) % Rated Processing Airflow m’/min 3to5 7to 10 13t0 20 25t0 40
Maximum External Statc Pressure (50160 Hz) | Pa 20 [ 480 180 [ 570 10 [ 540 470 | 900
Tés o, Ambient Intake Air) Temperature and Humidty Range 1| “C/h 15 to 35, 30 to 70
e é Temperature Gradient at Intake °C,% Within £10
g § Humidity Gradient at Intake %ih Within +5
i Cooling Water Temperature Gradient ‘Ch Within +5
External Dimensions (HXDxW) *4| mm | 1240x586x513 | 1480x586x513 | 1515x720x570 1855x720x570 1515x860x640 1855x860x640 | 1865x1070x830 | 2337x1070x830
Product Mass kg 127 143 163 205 210 260 365 457
171 *
< Controlled Air Outlet Port (OD) | mm 0123 HePA i bt 0148 HePATlor it 0198 HePA Tl it 2350 HEPA Tt
o 5 Rate of Supply | mih 0.6 12 22 3.0
E & g Supply Temperature Range ‘C 15t0 32
@ Supply Pressure MPa 0.69 or less
(_% Inlet/Outlet Pressure Difference MPa 0.2 or greater
O  Connection Port Size Rc 1/2 Rc 3/4 Rc 1
% Power Source *7| V(Hz) Three-phase 200 to 220 V +10 % (50/60)
g é Power Consumption (50/60 Hz) *8| kW 1.1 1,5 3.1 3.2 5.9 6
& § Electric Current *8 A 4.3 4.6 4.8 10 10.3 21.3 21.4
& Power Capacity *9| kVA 15 1.6 1.7 BI5 3.6 7.4 7.5
Noise Level (50/60 Hz) 10| dB 60 ‘ 68 64 73 67 71 78 78
Operation Control Method Heat pump balance control
Legal Refrigeration Tonnage (50/60 Hz) 0.36 ‘ 0.36 ‘ 0.53 0.53 119 119 1.74 1.74
Refrigerant E12) R-32 R-410A
Refrigerant Filling Volume kg 0.35 ‘ 0.55 0.8 2.2
Compressor Output kw 0.85 1.85 3.0

Superheat Specification

Specifications
Model PAPO5C-W1  PAPO5C-FW1  PAP10C-W1  PAP10C-FW1  PAP20C-W1  PAP20C-FW1  PAP40C-W1  PAP40C-FW1
® Possible Temperature Setting Range *1 ‘C 18 to 30
§ S Temperature and Humidity Control Precision 2|~ “C +0.1
g E Cooling / Heating Output (50/60 Hz) kw 2.0 4.0 8.0 16.0
S5 (Maximum Cooling Output) (50/60 Hz) (kw) 0.4 0.8 1.6 3.2
g-’ (%). Rated Processing Airflow m’/min 3to5 7t010 13to 20 25 to 40
Maximum External Static Pressure(50/60 Hz) *3|  Pa 210 480 180 570 110 540 470 900
Tg @ Ambient (Intake Air) Temperature and Humidity Range *1|  "C/h 15to 35,30to 70
°g’ 2 Temperature Gradient at Intake °C,% Within £10
§ E Humidity Gradient at Intake %/h Within +5
it e Cooling Water Temperature Gradient ‘Clh Within 5
External Dimensions (HxDxW) *4| mm 1240x586x513 | 1480x586x513 | 1515x720x570 | 1855x720x570 | 1515x860x640 | 1855x860x640 | 1865x1070x830 | 2337x1070x830
Product Mass kg 124 140 160 202 204 254 345 437
Controlled Air Outlet Port (OD) mm 0123 HEPA it it 9148 HEPA Tt it 9198 HEPAflr i 0350 Ty
o 5 Rate of Supply 6| m’h 0.6 1.2 2.2 3.0
) g Supply Temperature Range ‘C 15t0 32
© Supply Pressure MPa 0.69 or less
To) Inlet/Outlet Pressure Difference MPa 0.2 or greater
O  Connection Port Size Rc 1/2 Rc 3/4 Rc1
g Power Source *7| V(Hz) Three-phase 200 to 220V+10% (50/60)
g é Power Consumption (50/60 Hz) *8| kW 11 15 3.1 82 5.9 6.0
& § Electric Current *8 A 4.3 4.6 4.8 10 10.3 21.3 21.4
& Power Capacity *9| kVA 15 1.6 1.7 85 3.6 7.4 7.5
Noise Level (50/60 Hz) *10| dB 60 ‘ 68 64 73 67 71 78 78
Operation Control Method Heat pump balance control (Superheat specification)
Legal Refrigeration Tonnage (50/60 Hz) 03 | 036 | 053 053 | 119 \ 119 174 174
Refrigerant EA7) R-32 R-410A
Refrigerant Filling Volume kg 0.35 ‘ 0.55 0.8 2.2
Compressor Output kw 0.85 1.85 3.0

*1 The temperature control range noted does not necessarily indicate the actual controllable range possible. The range of temperature control depends on the condition of the air supplied at the intake. *2 Values indicated are for when the intake air
temperature and humidity, and supply water temperature and supply water flow rate are stable. Noted precision is based on measurement by the internal controller at a single air outlet point. *3 The noted external static pressure is when the controlled
air is regulated at the outlet to produce the maximum rated airflow. *4 Height includes outlet port. *5 The HEPA filter box is shipped in a separate package from the main unit and must be installed on-site. *6 When processing at the maximum airflow
and at the highest cooling capacity, the difference between the cooling water inlet and outlet ports is 6.5 °C. *7 Source voltage phase unbalance should be less than +3 %. *8 Maximum value within the range of unit specifications. *9 The figure noted
is when the equipment is operating at the highest capacity of its normal operating range. *10 The noise level may be lowered by installing noise-absorbing ducting. *11 See page 28 for information regarding cooling water supply equipment. *12 This
product contains a refrigerant gas that is slightly flammable. When installing indoors, ensure there is adequate ventilation in order to prevent combustion in cases of a refrigerant leak, and also take measures to keep fire away from the area.

Note: All ducting should be insulated and ducting length should be kept as short as possible. (5 m or shorter recommended.)



PAP seriis

PAP Temperature Control Type

PAPO5A1
PAPO5A1-F

Air Processing Capacity 3 to 20 m*/min

€¢O,

PAP10AT Temperature Control Precison £0.1 °C prooN
W Temperature Setting Range 18 to 30 ‘C
PA P2 OA *Warranty period of the
refrigerant circuitis 2 years
from the date of purchase
P AP 2 0 A_ F (or 10,000 hours of operating time).
+IF )
+ AIR
Intelligent  Heat Pump Flow Hepa Filter  Air Cooled Water  Temperature Humidity Control
Monitor  Balance Control ~ Control (F type) Cooled Control (Kjtype)
=
Special Specification | Special Specification Product > Page 27 | o
= Noise reducing intake duct = Circulation intake chamber é-
m Exhaust chamber = Humidity display included
Please contact ORION regarding custom built models of specifications outside
the ranges listed herein.
PAP10A1
Specifications
Model PAPO5A1 PAPO5A1-F PAP10A1 PAP10A1-F PAP20A PAP20A-F
Possible Temperature Setting Range 21| °C 18t0 30
§ g Temperature and Humidity Control Precision *2 ‘C +0.1
E .‘:c_g Cooling / Heating Output (50/60 Hz) kW 23/26 47153 9.4/105
:g 5§ (Maximum Cooling Output) (50/60 Hz) (kW) (1.6) / (1.8) (3.2)/(3.6) (6.5)/(7.2)
g % Rated Processing Airflow m’/min 3t05 710 10 13t0 20
Maximum External Static Pressure (50160 Hz) *3| Pa 110 620 250 560 250 690
E o Ambient (Intake Ar) Temperature and Humidiy Range *1| °C,% 15to 35, 30 to 70
§ % Temperature Gradient at Intake ‘Clh Within +1
5° Humidity Gradient at Intake %lh Within +5
External Dimensions (HxDxW) * | mm 1140 x 700 x 600 1423 x 700 x 600 1305 x 822 x 661 1565 x 822 x 661 1610 x 1150 x 770 2010 x 1150 x 770
Mass kg (130) (155) (185) (210) (290) (365)
. 2100 2150 2200 5
e ] Y HEPA filter builtin 2T HEPA filter builtin A0 HEPA fier buit in
@ Power Supply *6| V(Hz) Three-phase 200 + 10 % (50/60)
o
g ‘{_g Power Consumption 7| kW 14 18 3.9
g % Electric Current *7 A 6.2 7.5 14.9
& Power Supply Capacity 8| KkVA 2.2 2.6 5.2
Noise Level (50/60 Hz) 9| dB 66 / 66 71171 68 /68 73173 69 /69 76176
Legal Refrigeration Tonnage (50/60 Hz) 0.39 0.53 1.25
Operation Control Method Heat pump balance control
Refrigerant R-410A
Refrigerant Filling Volume kg 0.85 1.2 1.8
Compressor Output kW 0.7 17 3.0

*1 The temperature control range noted does not necessarily indicate the actual controllable range possible. The range of temperature control depends on the condition of the air supplied at the intake.
*2 When the air temperature and humidity is stable at the air intake. Noted precision is based on measurement by the internal controller at a single air outlet point. *3 The noted external static pressure is when the controlled air is regulated at the
outlet to produce the maximum rated processing airflow. *4 Height includes outlet port. *5 The HEPA filter box is shipped in a separate package from the main unit and must be installed on-site. *6 Source voltage phase unbalance should be less
than £3 %. *7 Maximum value within the range of unit specifications. *8 The figure noted is when the equipment is operating at the highest capacity of its normal operating range. *9 Noise level can be decreased by installing a noise-reducing
intake duct.
Note: All ducting should be insulated and ducting length should be kept as short as possible. (5 m or shorter recommended.)



PAP Temperature And Humidity Gontrol Type

Eﬁgg g E:FKI\(,\\;V Air Processing Capacity 3 t0 20 m*/min é‘c"az
PAP10B-KW
PAP10B-FK\W Temperature Seting Range 18 t0 30 °C

C ORION

Temperature Control Precision 0,1 °

* Warranty period of the
refrigerant circuitis 2 years
from the date of purchase

PAP20B-KW Humidity Control Precision +1 %% (erioaoohauscloperaing tme).

PAP20B-FKW

as

Intelligent Heat Pump Flow Hepa Filter  Air Cooled
Monitor  Balance Control ~ Control (F type)

Humidity Setting Range 40 to 65 % (75)™*

'
WATER

Water Temperature Humidity Control
Cooled Control (Kjtype)

Special Specification | Special Specification Product > Page 27 |
= Noise reducing intake duct = Circulation intake chamber
m Exhaust chamber = Humidity display included

Please contact ORION regarding custom built models of specifications outside
the ranges listed herein.

PAP Series

PAP10B-KW

Specifications
Model PAP0O5B-KW PAP0O5B-FKW PAP10B-KW PAP10B-FKW
® Posshle Temperalure and Humidty SetngRane -~ 1| °C, % 18 to 30, 40 to 65 (75)
§ g Temperafure and Humidity Control Precision 2| °C,% +0.1, +1.0
g § Cooling / Heating Output (50/60 Hz) kw 3.2/32 6.5/6.5 13.0/13.0
S5 (Maximum Cooling Output) (50/60 Hz) (kW) (2.0) (4.0) (8.0)
E ;’n). Rated Processing Airflow m3/min 3to5 7t0 10 13t0 20
Maximum Exteral Static Pressre =] Pal 110 \ 620 200 \ 560 250 \ 690
g o, Ambient (Inake Ai) Temperature and Humidiy Range *1| °C,% 15t035,30to 70
IS ,§ Temperature Gradient at Intake °C/h Within +1
§ § Humidity Gradient at Intake %/h Within +5
i © Cooling Water Temperature Gradient ‘C/h Within +3
External Dimensions (HxDxW) *4|  mm 1610 x 749 x 609 1830 x 749 x 609 1670 x 940 x 664 2076 x 940 x 664 1831 x 973 x 773 2209 x 973 x 773
Product Mass kg 180 205 235 280 300 370
Controlled Air Outlet Port (0.d.) mm 298 HEPA fﬁti? built in 0148 HEPA filtfrlbti included 2198 HEPA ﬂn:}lbiz included
@ Rate of Supply *6| m3/h 1.0 15 2.2
9? Supply Temperature Range ‘C 15t0 32
2  Supply Pressure MPa 0.69 or less
g Inlet/Outlet Pressure Difference MPa 0.2 or greater
O  Connection Port Size Rc 1/2 Rc 3/4 Rc 3/4
S Water Quality Deionized water (electrical conductivity: 0.1 — 10 uS/cm)
§ 5 Maximum Moisture Output 7| kg/h 25 ‘ 5.0 ‘ 10.0
E § Supply Temperature Range ‘C 10 to 40
£ Supply Pressure Range MPa 0.1t0 0.5
f Connection Port Size Rcl/4
s Maximum Air Consumption *g| NL/min 80 80 160
:S _ Supply Temperature Range ‘C 20 to 40
E © Supply Pressure Range MPa 0.40t0 0.93
- Connection Port Size Rc 1/4
« Power Supply *9| V(Hz) Three-phase 200 + 10 % (50/60)
g ‘% Power Consumption *10| kW 1.5 2.2 3.8
&g Electric Current B 6.3 7.8 135
@ Power Supply Capacity <11|  kVA 2.2 2.8 4.7
Noise Level (50/60 Hz) g1 dB 68 /68 73173 70/ 70 75175 72172 78178
Operation Control Method Heat pump balance control
Legal Refrigeration Tonnage 0.35 0.76 ‘ 1.01
Refrigerant R-410A
Refrigerant Filling Volume 0.7 1.2 1.7
Compressor Output kW 0.7 1.7

*1 The temperature and humidity control range noted does not necessariy indicate the actual controllable range possible. The actual controllable temperature and humidity ranges will depend on the temperature and humidity of the intake air. (Vapor humidification is used in the humidity setting range of 65 to 75 %.)
*2 Values indicated are for when the intake air temperature and humidity, and supply water temperature and flow rate are stable. Single output port; controller display precision. This product achieves humidification through use of a water mist nozzle. There may be momentary fluctuations in humidity exceeding
+1.0% due to the inflow of air bubbles into the humidification water mist system. *3 The noted external static pressure is when the controlled air is regulated at the outlet to produce the maximum rated processing airflow. *4 Height includes outlet port. *5 The HEPA filter box is shipped in a separate package from
the main unit and must be installed on-site. *6 When processing at the maximum airflow and at the highest cooling capacity, the difference between the cooling water inlet and outlet ports is 6.5 °C. *7 The figure noted is when the equipment is operating at the highest level of humidification. *8 Supply compressed
air that has been cleaned through filter andlor other processing. The cleanliness of the compressed air supply should match the air cleanfiness standard of the target area to which the controlled air will be supplied. *9 Source voltage phase unbalance should be less than £3 %. *10 Maximum value within the range
of unit specifications. *11 The figure noted is when the equipment is operating at the highest capacity of its normal operating range. *12 The noise level may be lowered by installing noise-absorbing ducting. *13 See page 28 for information regarding cooling water supply equipment.

Note: All ducting should be insulated and ducting length should be kept as short as possible. (5 m or shorter recommended.)



PAP seriis

Air Cooled

PAP Temperature And Humidity Gontrol Type

PAPO 5A1 'K Air Processing Capacity 3 to 20 m°/min N~
PAPO5A1-FK —— 00
W Temperature Control Precision 0,1 °C
PAP10A]-FK st R ek A ey pereg e
NARAAA 17 oD hena pErating )
PAP20A-K Humidity Control Precision +1 %
PAP20A-FK Humidity Seting Range 40 0 65 % (75)"2
Intelligent FPmnp ! g Air Cooled Water @ g
Monitor  Balance Control ~ Control (F type) Cooled Control (Kj type)
=
Special Specification | Special Specification Product » Page 27 | @
u Noise reducing intake duct = Circulation intake chamber é’
m Exhaust chamber
Please contact ORION regarding custom built models of specifications outside
the ranges listed herein.
PAP10A1-K
Specifications
Model PAPO5A1-K PAPO5A1-FK PAP10A1-K PAP10A1-FK PAP20A-FK
” Possble Temperafure and Humidty Seting Range 1| 'C,% 18 to 30,40 to 65 (75)
é.g Temperature and Humidity Control Precision 2| ‘C,% +0.1,+1.0
g '@ Cooling / Heating Output (50/60 Hz) KW 23/26 47/53 9.4/10.5
S5 (Maximum Cooling Output) (kW) (1.6) / (1.8) (3.2)/(3.6) (6.5)1(7.2)
E (% Rated Processing Airflow m’/min 3to5 7t0 10 13t0 20
Maximum External Static Pressure (50/60 Hz) *3| Pa 110 620 250 560 250 690
% o Ambient (Intake Air) Tem and Humidity Range | °C,% 15 to 35, 30 to 70
g % Temperature Gradient at Intake ‘C/h Within £1
2 S Humidity Gradient at Intake %/h Within +5
External Dimensions (HxDxW) *4 | mm 1589 x 800 x 650 1810 x 800x650 1798 x 940 x 664 2203 x 940 x 664 1863 x 1150 x 820 2263 x 1150 x 820
Product Mass kg (190) (215) (235) (280) (370) (445)
(Gl =l A7 QUi [Red (O1D) i Y e =y HEPAﬁIt’:rlbiSincludeg Y HEPAfiIt’:rzb?)Sincludeg
5 Water Quality Deionized water (electrical conductivity: 1 — 10 uS/cm)
§ 5 Maximum Moisture Output 6| kg/h 2.5 ‘ 5.0 ‘ 10.0
“é g Supply Temperature Range ‘C 10 to 40
£ Supply Pressure Range MPa 0.1t0 0.5
f Connection Port Size Rc 1/4
s Maximum Air Consumption *7| NL/min 23 38 80
§ = Supply Temperature Range ‘C 20to 40
E Supply Pressure Range MPa 0.40 to 0.93
- Connection Port Size Rcl/4
g Power Supply *8| V(Hz) Three-phase 200 + 10 % (50/60)
g ‘S Power Consumption w9 kKW 1.6 2.2 4.5
& 'S Electric Current 9 A 6.6 8.0 16.0
& Power Supply Capacity *10| kVA 2.3 2.8 5.6
Noise Level (50/60 Hz) 1| dB 66 /68 73173 70/70 75175 72172 78178
Operation Control Method Heat pump balance control
Legal Refrigeration Tonnage 0.39 0.86 1.25
Refrigerant R-410A
Refrigerant Filling Volume 0.85 1.2 1.8
Compressor Output kW 0.7 17 3.0

*1 The temperature and humidity control range noted does not necessarily indicate the actual controllable range possible. The actual controllable temperature and humidity ranges will depend on the temperature and humidity of the intake air. (Vapor
humidification is used in the humidity setting range of 65 to 75 %.) *2 When the air temperature and humidity is stable at the air intake. Noted precision is based on measurement by the internal controller at a single air outlet point. *3 The noted
external static pressure is when the controlled air is regulated at the outlet to produce the maximum rated processing airflow. *4 Height includes outlet port. *5 The HEPA filter box is shipped in a separate package from the main unit and must be
installed on-site. *6 The figure noted is when the equipment is operating at the highest level of humidification. *7 Supply compressed air that has been cleaned through filter and/or other processing. The cleanliness of the compressed air supply
should match the air cleanliness standard of the target area to which the controlled air will be supplied. *8 Source voltage phase unbalance should be less than +3 %. *9 Maximum value within the range of unit specifications. *10 The figure noted
is when the equipment is operating at the highest capacity of its normal operating range. *11 Noise level can be decreased by installing a noise reducing duct.
Note: All ducting should be insulated and ducting length should be kept as short as possible. (5 m or shorter recommended.)




PAP Series
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Temperature Control Type PAPO5A1

90 520

<

682
632

Temperature Sensor
(Extemal to the product, cable fength: 10 m)

600
Controlled Ar Out 700
B || Conoled
Air Intake:
o] @
S| o|Heat Heat
3| S [rchange Exchange
| o |Air Out Air Intake
- @

Temperature Control Type PAPO5A1-F

Temperature Sensor

(Extemalto the produ
cable length: 10 m)

682
632
&

600
Controlled Air Out

Contolled
&l = B e
&

18, | o |l&
~| “Heat Heat

Exchange Exchange

AT Ou i ntake
« e

O3

Temperature Control Type PAPO5A1-W

439.6
55 55
= 1
~ 0
@ of
e @
b .
il T T=T
Temperature Sensor
(External o the product, cabl length: 10 m)
513
Contrled Ar Out
i
Controled
| e
aj| e
3
NE
= H
®
L L

PAP Temperature Gontrol Type

Temperature Control Type PAPO5A1-FW

439.6
= =55

618
582

Temperature Sensor
(Extemal to the produc, cable length: 10 m)
513

Controled Ar Out
T
=
= Controlled
g Air Intake
al s @
53
33
]
T a &

Temperature Control Type PAP10A1

726
55 55

776
740

E

Temperature Sensor
(Extemalto the product, cable fength 10 m)

661
Contrled Ar Out
; a
ontrolled
At Intake
@
[
| ~Heat Heat
8| 3] Exchange Exchange
G| S|Arou | Autake
Ju -2

Temperature Control Type PAP10A1-F

726
55 55

776
740

Temperature Sensor

(External tothe produtt
cable length: 10 m)

661
Controlled Ar Out 822

Contoled
=) Air Intake

® @

8| g|rea Heat
&) 3| Exchange Exchange
~1 Ar Out |—1| Air Intake

@ @

A v

Temperature Control Type PAP10A1-W

Temperature Control Type PAP10A1-FW

574

574
55 55 [ R —C
= = ¢
N s S G
a & @ ‘Temperature Sensor ml @ L
B 8| H (External to the product, o 3 e
B N cable length: 10 m)
Temperature Sensor = 570
(External to the product, cable length: 10 m) Contoled Ar Out|
570
Controlled Air Out| 720
|| contoled || conroled
Air Intake Air Intake
i =] 25 g8

218 BN -
gl & e At
e, o,
o o
& ] .

5 v W WL o

Temperature Control Type PAP20A

Temperature Control Type PAP20A-F

Temperature Control Type PAP20C-W

1030 1030 714 714
55 5 55 i« »fss 55 55 55 —=[< =55
—— —— ¢
+ + B B = a ) 2
oe a & @ o g | LD
o e @ g3 & g 8l |l Temperature Sensor g8 N
2l (External to the product, cable length: 10
\ 2 s
Pl = Temperature Sensor L L] Temperature Sensor e . 640 e |
(Extemal o the produc,cable engh: 10 m) (EXeral 0 the product,cable lengih: 10 Cortroled Ar Out
Temperature Sensor 770 640
Canvoled Ar Out
(Extemal o the product,cable length: 10 m) ) T p-
770 e
Convoled Ar Out : '
% 3| contoed O3 controled
== Ai Intake AirIntake
o || Contole o || Contoled
ArIntak A Intakg @ gl
i Intake a3 i Intake 2|8 8
@ 38 & &la R
. (O oy 22 =19
3| gfHeat Heat Heat Heal a3 | |
3| §|Exchange Exchange Exchange Exchange e i
< L Air Out Air Intake Ar Out Alr Intake ] °
L] @« o o
B @
¥ s |5 5 @ v L & i ¥ vl I ¥L

Temperature Control Type PAP40C-W

868.6

1043.2
1003.2

Temperature Control Type PAP40C-FW

868.6

—

1043.2
1003.2

Temperature Sensor
2 N {Extemal to the product, cable length: 10 I LT
Temperature Sensor
(Extemal to the produc, cable lengih: 10 830
Cortroled A Out 1070
830 g—i q
Controled A Out 1070 ! E
LS o 1
Controlled Controlled
Air Intake Air Intake
=R o ol®
g . g
Q| 8 o
a3 I o
o I
B .| .




PAP Temperature Control Type

External Dimensions (u
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PAP seriis
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PAP Series

AP Temperature And Humidity Con

PAP series

ol Type

External Dimensions (un
Temperature And Temperature And Temperature And Temperature And
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PAP

PAP ' Series Low Temperature

PAPO 5A'L Air Processing Capacity 5 t0 7 m*/min 6&62

Temperature Control Precision 2 °C prooN
Over 50% energy savings
(compared with previous models)

Temperature Setting Range 8 t0 18 °C

AIR

Intelligent Heat Pump Flow Hepa Filter  Air Cooled Water Temperature Humidity Control
Monitor  Balance Control ~ Control (F type) Cooled Control (Kj type)

* Warranty period of the
refrigerant circuitis 2 years
from the date of purchase
(or 10,000 hours of operating time).

Special Specification | Special Specification Product» Page 27 |
= Noise reducing intake duct = Circulation intake chamber
m Exhaust chamber = Includes humidity display

Please contact ORION regarding custom built models of specifications outside
the ranges listed herein.

Can cool 35 °C fresh air down to 8 °C.

Useful in applications such as rapid cooling of heating devices or pre-cooling of desiccant airprocessors.

Specifications
e ST

02 Possible Temperature Setting Range *1 °C 810 18 -
2.8 Temperature Control Precision*2| °C +2 PAPOSA-L
g ,§ Maximum Cooling Capacity 3| kW 7.0 = o
£'8 Rated Processing Airflow m3/min 5to 7 .
& & Maximum External Static Pressure *8| Pa 200 L
, £ Ambient Temperature and Humidity Range*1| °C,% 15 to 35, 30 to70 ?
§g§ Temperature Gradient at Intake °C/h Within £1 B o
& 238 Humidity Gradient at Intake %/h Within +5 o G
External Dimensions (HxDxW) *4[  mm (1358x1100%600) ‘ o
Product Mass kg 195 Conolgat o
Controlled Air Outlet Port (OD) mm 2150 L Controlled mm

g Power Supply *5| V/(Hz) |Three-phase 200 + 10 % (50/60) e || arinake

© Power Consumption 6 kW (4.7)
g g Electric Current . ) A (17) 5|5 et ——
a » Power Supply Capacity *71  kVA (6.5) ks heatou:l-et |Leatmtake
Operation Control Method Inverter speed control +

hot gas bypass control

Legal Refrigeration Tonnage (50/60Hz) 1.14 Wl i
Refrigerant R-410A
Refrigerant Filling Volume kg 1.4
Compressor Output kw 1.7

*1 The temperature control range noted does not necessarily indicate the actual possible controllable range. The actual controllable temperature range will differ depending on the airflow and the temperature
and humidity of the intake air. For cooling only. The temperature setting must be lower than the temperature of the air at the inlet port. The compressor will cycle ON and OFF during times of low loads. The
condition of the 8 °C outlet temperature is when the load is less than the cooling load stated in comment *3. *2 Values indicated are for when the intake air temperature and pressure are stable and when the
ambient temperature is in the range of 15 to 35 °C, at one point of the discharge port, and indicates the display precision of the controller. Note that this does not include times of light cooling load when the
compressor is cycling ON and OFF. *3 Conditions of the cooling capacity calculation are as follows: Airflow: 5 m3¥min. Outlet temp and humidity: 8 °C, 100%. (Enthalpy: 5.92 kcal/kg.) Inlet temperature and
humidity: 35 °C, 65%. (Enthalpy: 22.68 kcal/kg.) *4 Height includes discharge port. *5 Source voltage phase unbalance should be less than +3%. *6 Maximum value within the range of product specifications.
*7 The figure noted is when the product is operating at the highest capacity of its normal operating range. *8 The external static pressure is when operating under the following conditions: the blower fan
operating frequency is 60 Hz, the controlled air outlet port shutter is fully open, and the controlled air discharge-side restricted airflow is 7 m3min.

Note: All ducting should be insulated and ducting length should be kept as short as possible. (5 m or shorter recommended.)

Units with flow rates beyond the above specifications are available. Please consult your dealer.




PAP ' Series ! behumidification

Air Cooled
Water Cooled

m Temperature Setting Range 18 to 30 °C ¥ CP Eokz
W Humidity Setting Range 20 to 40 % "L ORION
m Temperature Control Precison +0,2 °C

PAPOSA' D'C E (Built To Order)
PAPOGA' D'C E (Built To Order)

’
@® *Warranty period of the
\f @) R S
AIR WATER frorn the date of purchase)
era

Flow Water

Cooled

Intelligent
Monitor  Balance Control ~ Control

Heat Pump HepaFilter  Air Cooled

(Ftype)

Temperature Humidity Control

Control (Kj type)

Special Specification | Special Specification Product > Page 27 |
= Noise reducing intake duct = Circulation intake chamber
m Exhaust chamber = HEPA filter built in

Please contact ORION regarding custom built models of specifications outside
the ranges listed herein.

Instant Dehumidification From 30 °C / 55% to 23 'C / 28%

With All-Fresh Air

Achieves defrost-free performance relying on the refrigeration cycle only, with an industry top-class

dew point of 3.5 °C.

v

Of Course Heater-less! And Compressor Speed

Control for Energy Savings as much as 65 %!
Once the set humidity is attained, compressor speed control takes over for energy savings.

Max

65%

Energy Savings

compared with
previous models,

Intake

Heater-\elss Air Processor Without Compressor Speed Control

Dischargei‘
\§
o \\»

When intake air temp
and humidity are high.

Speed control
Low rotation speed during
low load conditions.

The speed of the compressor is controlled
in response to light load conditions in
order to reduce unnecessary drying.

Power Consumption

When intake air temp
and humidity are low.

\

High < Intake Air Temp — Low

The PAP-D Series

Precision Air Processing
AND Dehumidification Combined

Air Cooled Water Cooled

PAPO3A-D(-CE) ~ PAPO3A-WD
PAPO6A-D(-CE)  PAP06A-WD
PAP10A-D PAP10A-WD

PAPOG6A-D,WD(-CE), Airflow : 6 m3/min
PAPO3A-D,WD(-CE), Airflow : 3 m3/min
PAP10A-D,WD, Airflow : 10 m3/min

| Intake Air | | Outlet Air |

Performance
examples

30°C /55 % 25°C /25 % or lower
28°C/65% 23 °C /28 % or lower
27°C /170 % 21°C /32 % or lower

* Please contact your dealer or ORION regarding other conditions.
PAP-D Series will differ from the selection method provided under
"Making the Right Model Choice" at the end of this catalog.

CE Marking Certified

2 Lineups of CE Marking Certified Models

(Built-to-Order)
UL/CSA61010-1 Conformity Evaluation Completed /
Conformity Report Available for Submission

PAPO3A-D-CE PAPO6A-D-CE



PAP SERIES €2

Specifications
Air Cooled Water Cooled
PAPO3A-D PAPO3A-D-CE PAPO6A-D PAPO6A-D-CE  PAP10A-D  PAPO3A-WD PAPO6A-WD PAP10A-WD
Posshle Temperature and Humidty SetingRanges  *1| "C,% 18 to 30, 20 to 40
§ Temperature and Humidity Control Precision ~ *2|  °C +0.2 (This product does not include humidification functionality. Please contact us directly regarding your specific humidity-control needs.)
E Attainable Process Air Dew Point (Lower Limit) *3| ~ "C 35
:E Maximum Cooling Output 4| kW 3.7) (6.6) (10.5) (4.1) (6.8) (11.0)
73 Heating Capacity 5| kW (0.3) 0.7) (1.1) (0.3) 0.7) (1.1)
§ Rated Processing Airflow m3¥min 3to5 6108 10to 12 3t05 6t08 10to 12
g Pa 500 ) 500 ) 500 ) 500 ) 500 ) 500 )
% Maximum Extemal Static Pressure 6 (3 m3/min) (6 m3/min) (10 m3/min) (3 m3/min) (6 m3/min) (10 m3/min)
o Pa 100 300 200 100 300 200
(5 m3/min) (8 m3/min) (12 m3/min) (5 m3/min) (8 m3/min) (12 m3/min)
TCE @ Ambient Temperature And Humidity Range °'C,% 17 to 35,30 to 70
£.S Temperature Gradient at Intake ‘Clh Within +1
§ § Humidity Gradient at Intake %/h Within +5
fin © Cooling Water Temperature Gradient ‘Clh - Within +3
External Dimensions (HxDxW) <7 mm | (1310 x 820 x 661) | (1654 x 820 x 661) | (1610 x 1150 x 770) | (1802 x 1150 x 770) | (1860 x 1200 x 990) | (1310 x 820 x 661) | (1610 x 1150 x 660) | (1860 x 1200 x 900)
Product Mass kg (210) (230) (330) (350) (450) (210) (330) (450)
Controlled Air Outlet Port (O.D.) mm 2150 2200 2150 2200
& Rate of Supply 1| m3h 2.0 2.7 \ 3.0
o g Supply Temperature Range ‘C 5to0 32
- o Supply Pressure MPa - 0.69 or higher
g Inlet/Outlet Pressure Difference MPa 0.2 or higher
O  Connection Port Size Rc 3/4 Rc1
g Power Source 8| V(Hz) Three-phase 200 + 10 % (50/60)
g‘é Power Consumption w9l KW 0.8t02.9 1.3t04.1 1.6t04.4 1.6t05.3 0.7t0 2.6 1.1t03.9 1.5t04.7
I § Electric Current *10 A 11.3 17.2 18.3 20.2 10.7 16.6 19.5
& Power Capacity 0| kVA 47 6.6 7.2 4.2 6.3 6.9
Operation Control Method Heat Pump Balance Control (Super Reheat Spec. Models)
Legal Refrigeration Tonnage (50/60Hz) 1.06 1.74 ‘ 1.79 1.06 1.74
Compressor Output kW 1.7 3.0 1.7 3.0 ‘ 3.0
Refrigerant R-410A
Refrigerant Filling Volume kg 15 1.98 \ 3.3 12 165 | 2.9

*1 The temperature and humidity control ranges noted do not necessarily indicate the actual controllable range possible. The actual controllable temperature and humidity ranges will depend on the temperature and humidity of the intake air.
(This unit does not include a humidification function.) *2 Values indicated for when intake air temp and humidity are stable. (For water cooled models: cooling water temperature and rate of supply are stable.) Noted precision is based on
measurement by the internal controller at a single air outlet point. Over-dehumidification in some cases depending on operating conditions. *3 The attainable dew point depends on the condition of the air supplied at the intake. *4 The
stand-alone capacity of the built in evaporator. *5 The difference in capacities between the built-in heater and evaporator. *6The eternal static pressure at the controlled air outlet side when the blower fan is operating at 60 Hz, and the product is
operating at the prescribed airflow. *7 Height includes outlet port. *8 Source voltage phase unbalance should be less than +3 %. *9 Minimum and maximum specified values for the specified operating range. * 10 Maximum value within the range
of unit specifications. *11 The figure noted is when the equipment is operating at the highest capacity of its normal operating range. *12 See page 28 for information regarding cooling water supply equipment.

External Dimensions (Units: mm)
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Options/FCC15B

ORION Precision Air Processing For Every Application

PAP Series Special Specifications

K Noise Reducing Intake Duct

Applicable Models
PAP Temperature Control Type

PAP Temperature And Humidity Control Type
PAPmini Series

EA Circulation Intake Chamber

Applicable Models
PAP Temperature Control Type
PAP Temperature And Humidity Control Type
PAPmini Series

Applicable Models
PAP Temperature Control Type

PAP Temperature And Humidity Control Type
PAPmini Series

A Drain Pump Set

Applicable Models
PAP Temperature Control Type

PAP Temperature And Humidity Control Type
PAPmini Series

B Sensor Extension (Please ask about avaiable engihs) [ Vibration Reducing Base

Applicable Models

PAP Temperature Control Type
PAP Temperature And Humidity Control Type
PAPmini Series

Base Installation Example

Other Special Order Equipment

Steam Humidification

Applicable Models
PAP Temperature And Humidity Control Type

[l HEPA Differential Pressure Gauge

Applicable Models
PAP Temperature Control Type
PAP Temperature And Humidity Control Type

B3 Humidity Display
Applicable Models
PAP Temperature Control Type

Y Low Ambient Temperature

Cooling Water Specification

Applicable Models
PAP Temperature Control Type
PAP Temperature And Humidity Control Type

Bl Duct Set (please ask about available lengths)



PAP seriis

Water Cooling Proposal for the Water-Cooled PAP Series

Please also see our D-RG02 catalog
which focuses on these products.

Free Cooling Chiller

Chiller with Built-In Fan Cooler FCC 15B

Eco Hybrid

*"ORION Eco Hybrid" is a registered

*Warranty period of the

DC Inverter Chiller

+

Fan Cooler

trademark of Orion Machinery Co., Ltd.

Fan Cooler
Heat Exchanger ———

Indirect

Heat Exchanger ————

ECO HYbrid Circulation Pump

Automatic Operation
Mode Switching Based on Ambient Temperature

35

refrigerant circuitis 2 years
from the date of purchase
(0r 10,000 hours of operating time).

D h p ing d
Free Cooling Free Cooling Chiller Operation Free Cooling F ling T ree O eratl n M o eS
30 Oberatcn Chiller Chiller

Operation

Operation

Free Cooling Operation (Mode 3)

o
o % /\ Free-cooling-only operation in winter season. '%
é o0 {SEEEI0N20RO(O Ut eiTEmReTalTe Power is only used for the fan cooler, resulting in significant energy savings. %
g Free Cooling + Chiller Operation (Mode 2) a8
£ 15 ) ) . . . . I
e During times of mild weather, free cooling will be the primary means of @
5 10 cooling. And at times when the outside temperature rises and cooling
£ capacity is lacking, the chiller will be used for additional cooling, so there
< 5 is no worry of insufficient cooling.

Outside Air Temp

o

-5

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

PAP Connection Configuration

Chiller Operation (Mode 1)

The chiller will be used for primary cooling in summer months. The built-in
inverter assures that operation will use the minimum amount of electric power.

Specifications

Connection example of one FCC15B unit for two PAP20C-W (W) units 2 B [FECHE
8 g Cooling Output 1| kw 37
: S°g Ambient Temperature Range *5+6 ‘C -20 to 45
Sv%?gpg g ‘S Liquid Temp Setting Range °‘C 51t0 35
A & Control Precision *4 +1.0°C During free cooling: 2.0 °C
2 Power Supply *2 | V (Hz) Three-phase 200 to 220 V +10 % (50/60)
] ‘é Power Consumption kw 14.4
&£°g Electric Current 1A 47
& Power Supply Capacity *3 | kVA 19.5
Compressor Output 3.73x2
PAP20C-W Legal Refrigeration Tonnage (50/60Hz) 4.17
Refrigerant R-410A
Refrigerant Filling Volume kg 6.6
FCC158 PAP20C-W External Dimensions (HxDxW) mm 2392x1100%x1300
Product Mass kg 680

Up to 10 FCC15B
units can be
connected.

The number of
operating units is
optimized as the
load increases.

*1. Operation under the following conditions: chilled water temp: 20 °C, ambient temp: 32 °C, chilled water
pressure: 0.5 MPa, chilled water flow rate at the minimum operating flowrate.
Cooling capacity is at least 95% of listed figures.

*2. The power supply voltage phase unbalance should be within +3%.

*3. The figure noted is when operating at the highest capacity of the specified operating range.

*4. When the continuous current load fluctuation is within 10%, the ambient temperature and power source, etc.
are stable, and the chilled water flow is at least 50 L/min.
Does not apply in the following cases:
@ Within 4 min after the compressor was started. (Temperature control will start approx. 4 min after the
compressor is started.)
@ When the cooling load is small and the compressor is simply cycling ON and OFF, or when the thermal
expansion valve goes from fully closed to open, or from open to fully closed.
g, When the current load fluctuation is +10% or greater, or when changing modes. At such times, the value will

e +2.0 °C.

@ When the water temperature setting is changed.

*5. Also indicates the product storage temperature.

*6. When the chilled water circuit is not frozen.

*No optional items are included with the product. Such items are sold separately. Please order such items on an
as-needed basis.



For Cleanrooms and Precision Measurement Rooms

Constant Temperature
(Constant Humidity) Equipment . Series

R@l Environmentally Friendly and Ultra-Energy-Saving Design

Typical Air Processor ) Energy Savings from Heat Balance Inverter Speed Control for
+ Heater Control (Super Reheat Spec. Models) & Added Energy Savings

N

Reduce

80-,
050

Setting temp: 23°C
Outdoor unit Ambient temp: 35°C

Conventional type

PAP40C-R Reference value at no load
condition
Typical Air Processor ") Heat Pump Balance Control DC Inverter Controlled
+ Heater S8 (Super Reheat Spec. Models) S840 Compressor
Controlled Air ndoor Unit Precision Controlled Air

Expansion
Valve

12188y 011033
)
J13)eaH Alelixny|

b
Low Rotation Speed During
)l E Low Load Conditions
5 The speed of the compressor is
) 1 controlled in response to light load
Lo e Lone rign conditions in order to cut
— — unnecessary cooling.
J J
Heat Pump Balance Control super reneatspec. mocetsy +  Cuts Wasted Electricity by Turning OFF
Inverter Speed Control the Auxiliary Heater when the Temperature
§ ' P Thanks to our built-in heat pump balance control (Super Rises to the Set Value
& _Q Reheat Spec. Models) + inverter speed control (P Heat formed from the cooling process is used so that
= compressor, we've gained as much as 80 % in energy —@ﬂ heat otherwise provided via an electric heater is no
= (= savings compared with constant temperature and humidity longer needed. This results in large energy savings
ﬂ air processing offered by normal air processors + heater compared to the common method of reheating with an
LEyEy - control. electric heater. The heater is used when heating.

Built-in DC Inverter Drive Compressor Inverter Fan Built Into Both
Great energy savings achieved through use of ORION's the Indoor and Outdoor Units

ﬂ original speed control. Optimum operation is achieved by This, combined with our newly developed special
WIEES  controlling the compressor based on the load conditions. ﬂ controller results in ORION's original, optimized
Plus, the constant humidity type reduces wasted =AY refrigeration cycle control operation.
humidification, and offers energy saving operation

R@Z High Precision Temperature Control Air Processing

Achieves high precision not even possible with typical air processors or
previous models based on reheating control.

Experience precision air processing from ORION's PAP Precision Air Processors.

" Humidity control precision: +2.0 %

45.00 %

22.13
22.08

Air Outlet 22.03
Temperature |21.9s
C 21.93

21.88

45.4
449
44.4 r
e . LRI, WP LR

Outlet
Humidity
{0}

a3 | e T T *Sensor installed at controlled air outlet side.
429 CEHOORIE  (Warranted value is only for the performance of the product itself.)

*Measured data when operating under settings of 22 °C and 44 %.



PAP

@3 Easy to use All-In-One System Design

(Includes Automatic Control Functionality)

*Accessory (Sold separately)
Plenum Chamber w/HEPA

*Accessory (Sold separately)
Plenum Chamber

Front-facing Outlet
.ﬁuxiliarz 0 o Blower “«
eater “
F‘a n \:\\ . : i Remote Control Outdoor Unit
SN i
SN |
Reheating ARSI ! ‘
Conqenser O\ ! *K type only
Xt i
Intake Port AN Intake Port (back side)
Evapo- N
ra\tor Indoor Unit NN
| i *K type only
AN Humidifer
\./\/ T « Left and right side installation possible
RN * Humidification system control panel bul\}im
Compr‘essor NG + Standard installation is to side of njain'tnit.
Refrigerant piping routing SO J -
i ; i 7N X< Max. actual piping length
B ” possible either side < S PAP20A-(K)R=30 m
camarms > I e R
\§ ~ PAP120A-(K)R=75 m

* Two outdoor units for PAP120A-(K)R

No On-site Instrumentation Construction Required Easy Control of On-site Initial Test Runs
The control board is built-in, so no on-site instrumentation Modularized air processor makes short work of
construction is needed. Construction-saving realized for an R troublesome post-installation initial test run control.

easy constant temperature (and constant humidity) space.
Layout with Complete Control

Easy System Design

A system of necessary equipment is already in place.
That, and a wealth of options eliminates the need for

troublesome system design.

Indoor unit piping and wiring, including refrigerant piping connection port,

wiring access port, condensation water outlet port, humidification water

connection port (for models with humidification), can all be installed to
the left or right. Freedom to make the installation layout as you like.
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R@4 High Functionality and Enhanced Design

Constant Year-Round Fixed Air Control that Completely Eliminates the Need for A/C-style Cooling/Heating Switchover

Constant precision air processing is delivered throughout the year.
In particular, the inverter air conditioner eliminates temperature fluctuations from difficult-to-control intermediary stage
temperatures of spring and summer.

Multi-Function Control Panel Built-in

. . . . PC hookup i
The intelligent monitor offers improved ease-of-use slso avlable, Comroer
o Various parameter settings available that allow functionality such as  [EEEENSSEEEEEEEESEY = ¢
power-cutoff recovery patterns, and operation/stop preferences via
the local product control panel, remote switch, or by communi-
cations control. R

o Specific error codes are displayed when problems occur.

o Comes equipped with external input/output contact terminals (for
operation signal input, operation/alarm output).

o Includes built-in support for external communications function standards (RS-232C, 422A, 485).

Includes 20 m Remote Control Cable

The remote control cable is 20 m long. Can be installed anywhere. Convenient for
temperature and humidity control in pre-determined locations. Allows for the installation of an
integrated control board. (50 m or 100 m options available.) Optional software integration

(commercial product)

20 m Remote
Controller Cable

allows for remote operation via PC. Using our integrated controller (sold separately), up to 8
air processors can be simultaneously controlled via communication links.



PAP R Series

For Cleanrooms and Precision Measurement Rooms

Constant Temperature Equipment

Temperature Control Type [ A Processng Capaciy 20 t0 120 m*/min

P A P2 0 A_ R Temperature Control Precisin +0). 2 °C
PAP40C-R Temperature Setfing Range 18 t0 30 °
PAP80B-R
PAP120A-R
. *See pages 53 to 54.
Temperature  Intelligent Flow loT *
Control Monitor Control

PAP40C-R Indoor Unit

PAP20A-R Outdoor Unit PAP20A-R Indoor Unit

m Cooling Capacity Correction Chart 1

Correction Condition: Outdoor unit intake air temperature

1.00

0.95

0.90

0.85

0.80

Cooling Capacity Correction Coefficient 1

35 37 39 41 43
Outdoor Unit Intake Air Temperature (°C)

Series

*Warranty period of the
refrigerant circuitis 2 years
from the date of purchase

10,000 hours of operating time)

(or s of oper

PAP120A-R Indoor Unit
PAP80B-R Indoor Unit

m Cooling Capacity Correction Chart 2

Correction Condition: Indoor unit intake controlled air (specific enthalpy)

1.30

) S ) L S SIS % il

1.10

100 [

0.90

0.80 : P ? : ?

or0 | A

0.60

Cooling Capacity Correction Coefficient 2

6 8 10 12 14 16 18
Correction Condition: Indoor unit intake controlled air
(Specific enthalpy) [kcallkg (dry air)]



PAP - serigs

Specifications
Possible Setting Range (Circulation Specifications) *1| °C 18 to 30
§ g Temperature Control Precision *2,13| ‘C +0.2
g§ Cooling Capacity *3| kW 8.0 12.0 25.0 38.0
g’% Heating Capacity *4| kW 3.0 5.0 13.0 14.5
&(% Rated Processing Airflow m/min 20 to 23 40 to 45 75to 80 110 to 120
Maximum External Static Pressure (50/60 Hz) *5| Pa 200 400
T, |Indoor Unit Installation Temperature Conditions ‘C 5t0 35
éé Indoor Unit Installation Temperature Conditions C -51043
§§ Outdoor Unit Installation Temperature Conditions ‘C/h Within +2
i Humidity Gradient at Intake %lh Within £5
External Indoor Unit (HxDxW) *6| mm 1800x980x555 1800x%1100%555 1800%1500x600 1870x1900x790
Dimensions Outdoor Unit (HXDxW) *6| mm 824x810x420 1160x810x420 1420x870x800 1420x870x800 x2
Indoor Unit kg 240 260 400 700
Product Mass -
Outdoor Unit kg 65 80 130 130x%2
Power Supply *7 Three-phase 200 + 10 % (50/60)
g% Power Consumption (50/60 Hz) (When Auxiliary Heater is Of) ~ *8| kW 4.8/6.6 7.5/10.5 11/17 225/315
& (% Operating Current (50/60 Hz) (When Auxiliary Heater is Off) 8| A 18/23 31/40 42 /60 93/122
Power Supply Capacity *9| kVA 8.0 14.0 23.0 40.0
_gé g?éjsns%re Indoor Unit (50/60 Hz) *10| dB 68 or less 69 or less 69 or less 69 or less
23 Level Outdoor Unit (50/60 Hz) *10| dB 59 or less 59 or less 59 or less 59 or less
Temperature Control Method Heat Pump Balance Control (Super Reheat Spec.)
Legal Refrigeration Tonnage 1.01 1.61 2.74 3.82
Compressor Output kW | Fully sealed 1.7 (DC inverter drive) Fully sealed 3.0 (DC inverter drive) Fully sealed 4.6 (DC inverter drive) Fully sealed 7.5 (DC inverter drive)
Heat Radiated Heat Side Fin and tube
Exchanger  process Air Side Fin and tube
2 Blower Fan Indoor Unit *11| kW |Dualintake centrifugal fan 0.4 (inverter drive) | Dual intake centrifugal fan 0.4 (inverter drive) | Dual intake centrifugal fan2.2 (inverter drive) | Dual intake centrifugal fan3.75 (inverter drive)
S Outdoor Unit *11| kW Pressure fan 0.2 (inverter drive) Pressure fan 0.1x2 (inverter drive) Pressure fan 0.75 (inverter drive) Pressure fan 0.75 x2(inverter drive)
:§ Refrigerant Control Method Electronic proportional control valve
8 Refrigerant R410A R407C
@ Refrigerant Filling Volume kg 2.55 BIGill 5.8 12
3 Auxiliary Heater *12| kW 1.8 3.0 6.0 9.0
e Temperature Controller Digital electronic humidity and temperature control system
Temperature Sensor Platinum resistance thermometer
Condenser Fan Control Inverter control
Operation Panel Includes remote controller with 20 m controller cable.
2§ Standard EIA standard RS-422A/485, RS-232C based
§ g Number of Units that can be Connected RS-422A/485: 32, RS232C: 1

*1 May not operate under some conditions. In addition, the cooling and heating loads including the amount of cooling capacity required for dehumidification should be kept within the above-mentioned specified ranges of cooling and heating capacity.
Depending on control conditions, the processing airflow might have to be controlled to within the previously noted specified range. Note that the internal air circuit is not completely sealed. *2 When the temperature and humidity of the intake air of the
indoor unit and the wind speed and temperature surrounding the outdoor unit are stable. Controller display precision (measured at 1 point) when the control sensor is set at the discharge port and the temperature setting is within the control range. Note
that if the control sensor is installed on the intake side, maintaining the above-mentioned precision might not be possible due to the volume of the air-conditioned area or load fluctuations. *3 Conditions based on the JIS standard (when indoor unit intake
air is 27 °C db, 19 °C wh, and the outdoor unit intake air is 35 °C dh). See page 16 for information regarding cooling capacity correction based on the air conditions of the indoor and outdoor units. *4 Conditions based on the JIS standard (when indoor
unit intake air is 20 °C db, and the outdoor unit intake air is 2 °C db). The capacity when the indoor unit intake air is 20 °C db or lower will be 75% or greater of the above-noted value (including that of the auxiliary heater). Also, when the indoor unit intake
air falls to approx. 15 °C db or lower, then there may be cases when the compressor will stop, and the auxiliary heater alone will operate. In addition to heating functionality, there is also re-heating functionality built in that uses up to 100% of sensible heat
from the refrigerant. *5 The noted external static pressure is when the blower fan is operating at 60 Hz and the process air is regulated at the outlet to produce the rated airflow. *6 Does not include optional parts or protruding components. The outdoor
unit, remote control, and option items are shipped separately and need to be installed on-site. *7 The power supply voltage phase unbalance should be less than £3%. *8 This is the maximum value within the range of the product's specification. *9 The
figure noted is the maximum operating current while operating within specified ranges. *10 Measured value (A scale) when operating at the rated processing airflow, at a position of non-resonance, 1 m from the front face of the indoor unit, and at 1 m
from the front face of the outdoor unit, at a height of 1.5 m. May be higher than the noted value due to the effects of surrounding noise or echoing. *11 The airflow from the blower cannot be increased. *12 Only used when starting during cold months or
when there are increased heating loads. *13 Use the measured temperature bias function to correct for the error between the controller temperature display and the user's reference temperature sensor.

* Power supply wiring and wiring going between the outdoor and indoor units are not included and should be supplied by the user. Use the following guidelines when choosing wiring. © Power cable: CV2 4-core single cable. @ Signal cable: CVVS 1.25
4-core single cable (shielded cable). Do not bundle power and signal cables together and do not route though the same conduit or ducting. Also, a heavier gauge of wire should be used if the cable length is excessively long compared to the refrigerant
piping length, or if the ambient temperature may become high.* This product does not detect nor have built-in protection against electric shorts. An earth leakage breaker must be installed on the primary side of the power supply.
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For Cleanrooms and Precision Measurement Rooms

Constant Temperature & Humidity Equipment . Series

AirProcessing Capaciy 20 t0 120 m*/min
PAPZOA'] _KR Temperature Control Precision +0), 2 °C
PAP40C1-KR Tenperare Seing Rae 1.8 t0 30 °C
PAPS80B 1-KR
PAP120A1-KR

Humidity Control Precision +2 %

*Warranty period of the

refrigerant circuitis 2 years
from the date of purchase
(010,000 hours of operating time).

Humidity Setting Range 45 to 60 %

Temperature Humidty Control  Intelligent Flow
Control (Kjtype) Monitor  Control

PAP120A1-KR Indoor Unit

PAP80B1-KR Indoor Unit
PAP40C1-KR Indoor Unit

PAP20A1-KR
Outdoor Unit / Humidifier PAP20A1-KR Indoor Unit
m Cooling Capacity Correction Chart 1 m Cooling Capacity Correction Chart 2
Correction Condition: Outdoor unit intake air temperature Correction Condition: Indoor unit intake controlled air (specific enthalpy)

0 — e e e e e S —
@ : : ! ' : :
= 1.30 - - - - - -
3 — 1.00 - A AN O O O N B O SO N ==t
= s S 120 S R A St W A s~
s | £ = e e o e e e e
= 8 095 S 110 : | : : 1 :
= o B i i B [ [ Bl i e [
£ & 100 : : - :
£ 0.90 2 I e R [ R 55 B i e A [
3 £ 090 L LT
= = A
§ 0.85 § 0.80 : / : : : :
&5 =3 B s [ B fAutd Il el el S I el
= S 0.70 bt ; ; ; ;
g % | | | | goeo[ ||
35 37 8O 41 43 6 8 10 12 14 16 18

Correction Condition: Indoor unit intake controlled air

Outdoor Unit Intake Air Temperature (°C) (Specifc enthalpy) [kealkg (dry ai)]

m Temperature and Humidity Control Range Table

. —
~ 60 Outside Air
= = Temperature
S\O/ 55 [ 35°C
Ssol- 1
% -

E ——
z z Outside Air
45 L Temperature
- 43°C
40 5

20 21 22 23 24 25 26 27
Temperature (°C)

<Conditions> Controlled Air Circuit: Circulating, with no load / Controlled-Air Airflow: Rated Airflow
*Indicates the range where control is possible within primary operating ranges while not under load.
For actual possible control ranges, please consider load calculations that include other operating ranges.



Specifications

Possible Setting Range (Circulation Specifications) *11°C, % 18to 30, 45to 60
§ g Temperature Control Precision *2,13|°C, % +0.2, +2.0
g§ Cooling Capacity *3| kW 8.0 12.0 25.0 38.0
g"g Heating Capacity *| kW 3.0 5.0 13.0 145
& & | Rated Processing Arflow m/min 20to 23 40to 45 7510 80 110 to 120
Maximum External Static Pressure (50/60 Hz) ~ *5| Pa 200 200 400 400
g »» |Indoor Unit Installation Temperature Conditions ‘C 5to 35
g é Outdoor Unit Installation Temperature Conditions ‘C -51t043
é E Temperature Gradient at Intake ‘Clh Within £2
i © Humidity Gradient at Intake %lh Within £5
Indoor Unit (HxDxW) *6| mm 1800%980x555 1800%1100x555 1800%x1500%600 1870%x1900x790
E?{‘ﬂeéﬂgi'ons Outdoor Unit (HxDxW) *6| mm 824x810x420 1160x810x420 1420%x870x800 1420x870x800 x2
Humidifier (HxDxW) *6| mm 960x300%x520 960%300%520 960x500%x590 960x550x790
Indoor Unit kg 240 260 400 700
Product Mass Outdoor Unit kg 65 80 130 130%2
Humidifier kg 37 37 61 90
Water Quality *16, 17 Deionized water (electrical conductivity: 1 to 10 pS/cm)
5 Max. Water Flow Rate kg/h 8.6 125 30.0 42
:‘.E Humidification Capacity *7| kg/h 5 8 20 28
g Supply Temperature Range ‘C 20 to 60
T Supply Pressure Range *8| MPa 0.1t0 0.2
Connection Port Size Rc3/8
Power Supply *9 Three-phase 200 + 10 % (50/60)
g% Power Consumption (50/60 Hz) (When Auxiliary Heater is Off) *10| kW 10.9/12.7 15.0/18.0 26/32 45/54
g & Operating Current (50/60 Hz) (When Auxiliary Heater is Off) *10| A 35/40 53/62 86/104 165/193
Power Supply Capacity *11| kVA 15.7 215 38 66
gg é?eusn%re Indoor Unit (50/60 Hz) *12| dB 68 or less 69 or less 69 or less 69 or less
28 Level Outdoor Unit (50/60 Hz) *12| dB 59 or less 59 or less 59 or less 59 or less
Temperature Control Method Heat Pump Balance Control (Super Reheat Spec.)
Legal Refrigeration Tonnage 1.01 1.61 2.74 3.82
Compressor Output kw Fully sealed 1.7 (DC inverter drive) Fully sealed 3.0 (DC inverter drive) Fully sealed 4.6 (DC inverter drive) Fully sealed 7.5 (DC inverter drive)
Heat Radiated Heat Side Fin and tube
Exchanger  process Air Side Fin and tube
Blower Fan Indoor Unit *13| KW | Dualintake centrifugal fan 0.4 (inverter drive) | Dual intake centrifugal fan 0.4 (inverter drive) | Dual intake centrifugal fan2.2 (inverter drive) | Dual intake centrifugal fan3.75 (inverter drive)
Outdoor Unit *13| kW Pressure fan 0.2 (inverter drive) Pressure fan 0.1x2 (inverter drive) Pressure fan 0.75 (inverter drive) Pressure fan 0.75 x2(inverter drive)
P Refrigerant Control Method Electronic proportional control valve
£ |Refrigerant R410A R407C
% Refrigerant Filling Volume 2.55 3.51 5.8 12
& |Auxiliary Heater 14| kW 1.8 3.0 6.0 9.0
% Humidification Unit kW | Pan-type sheathed heater: 6.0 | Pan-type sheathed heater: 7.5 | Pan-type sheathed heater: 15 | Pan-type sheathed heater: 22.5
2 |Humidification Tank Capacity L 10.4 30.7 485
Temperature Controller Digital electronic humidity and temperature control system
Temperature Sensor Platinum resistance thermometer
Humidity Sensor Capacitive polymer sensor
Condenser Fan Control Inverter control
Operation Panel Includes remote controller with 20 m controller cable.
2§ standard EIA standard RS-422A/485, RS-232C based
SE Number of Units that can be Connected RS-422A/485: 32, RS232C: 1

*1 The temperature and humidity control ranges noted do not necessarily indicate the actual possible controllable ranges. In addition, the cooling and heating loads, including the amount of cooling capacity required for dehumidification, should be kept within the above-mentioned specified
ranges of cooling and heating capacity. Depending on control conditions, the processing airflow might have to be controlled to within the previously noted specified range. Note that the internal air circuit is not completely sealed. *2 When the temperature and humidity of the intake air of the
indoor unit, and the wind speed and temperature surrounding the outdoor unit are stable. Controller display precision (measured at 1 point) when the control sensor is set at the discharge port and the temperature setting is within the control range. Note that if the control sensor is installed on
the intake side, maintaining the above-mentioned precision might not be possible due to the volume of the air-conditioned area or load fluctuations. *3 Conditions based on the JIS standard (when indoor unit intake air is 27 °C db, 19 °C wb, and the outdoor unit intake air is 35 °C db). See page
16 for information regarding cooling capacity correction based on the air conditions of the indoor and outdoor units. *4 Conditions based on the JIS standard (when indoor unit intake air is 20 °C db, and the outdoor unit intake air is 2 °C db). The capacity when the indoor unit intake air is 20 °C
db or lower will be 75% or greater of the above-noted value (including that of the auxiliary heater). Also, when the indoor unit intake air falls to approx. 15 °C db or lower, then there may be cases when the compressor will stop, and the auxiliary heater alone will operate. In addition to heating
functionality, there is also re-heating functionality built in that uses up to 100% of sensible heat from the refrigerant. *5 The noted external static pressure is when the blower fan is operating at 60 Hz and the process air is regulated at the outlet to produce the rated airflow. *6 Does not include
optional parts or protruding components. The outdoor unit, remote control, humidification unit, and optional items will be shipped separately from the indoor unit and must be installed on-site. *7 The figure noted is when operating at the maximum degree of humidification. Dehumidification can
occur inside the air processor. With regard to the amount of humidification, always include the amount of internal dehumidification and stay within the specified humidification capacity. “8 If the supply pressure goes over 0.2 MPa, then a pressure reducing valve should be installed on the water
supply piping. If there is abnormal noise coming from the water supply piping, then reduce the water supply pressure, even if the pressure is otherwise within the specified range. Always install the included strainer. *9 The source voltage phase imbalance should be +3% or less. *10 Maximum
value within the specified range for the product. *11 The figure noted is when the product is operating at the highest capacity within its specified operating range. *12 Measured value (A scale) when operating at the rated processing airflow, at a position of non-resonance, 1 m from the front face
of the indoor unit, and at 1 m from thea front face of the outdoor unit, at a height of 1.5 m. May be higher than the noted value due to the effects of surrounding noise or echoing. *13 The airflow from the blower cannot be increased. *14 Only used when starting during cold months or when there
are increased heating loads. *15 The temperature and humidity bias setting should be adjusted in order to correct for the error between the controller temperature and humidity display and the user's temperature and humidity measurement standard. *16 If operating with soft water, then supply
soft water that has been treated using a water softening device that has automatic regeneration functionality. Also, use tap water as the primary source for the water softening device. When making connections to the water softening device, follow the manufacturer's instruction manual for the
water softening device used. *17 If using deionized water, ensure the electrical conductivity of the water is 0.01 o 1 mS/m (0.1 to 10 pS/cm).Also note that the default setting needs to be changed. (The default setting is for use with softened water.) Check the instruction manual for compatible

humidification water setting details.

* Power supply wiring and wiring going between the outdoor and indoor units are not included and should be supplied by the user. Use the following quidelines when choosing wiring. © Power cable: CV2 4-core single cable. @ Signal cable: CVVS 1.25 4-core single cable (shielded cable).
Do not bundle power and signal cables together and do not route though the same conduit or ducting. Also, a heavier gauge of wire should be used if the cable length is excessively long compared to the refrigerant piping length, or in cases where the ambient temperature may become high. *

Signal wiring (power and signal) for the humidification unit and indoor units, and the vapor hose are included. * This product does not detect nor have built-in protection against electric shorts. An earth leakage breaker must be installed on the primary side of the power supply.
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PAP R Series

For Cleanrooms and Precision Measurement Rooms

onstant Temperature

(Constant Humidity) Equipment

Temperature Control Type [l External Dimensions (Units: mm)
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1. When installing the outdoor unit, have the air intake side facing the wall, and leave a space of at least 0.5 m. 2. Refrigeration piping length: PAP20A-(K)R=30 m, PAP40C-(K)R=50 m, PAP80A-(K)R=75 m (all are 1-way)
3. When there is a difference in height between the indoor and outdoor units: When the external unit is higher: 10 m. When the external unit is lower: 10 m
4. Cables and piping going between the indoor and outdoor units are not included.




PAP SERIES

External Dimensi nits: mm)
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1. When installing the outdoor unit, have the air intake side facing the wall, and leave a space of at least 0.5 m. 2. Refrigeration piping length: PAP20A-(K)R=30 m, PAP40C-(K)R=50 m, PAP80A-(K)R=75 m (all are 1-way)
3. When there is a difference in height between the indoor and outdoor units: When the external unit is higher: 10 m. When the external unit is lower: 10 m.
4. Cables and piping going between the indoor and outdoor units are not included.



PAP R Series

For Cleanrooms and Precision Measurement Rooms

Constant Temperature
(Constant Humidity) Equipment . Series

PAP-R Series Technical Data

Installation Points® (Also see Installation Procedure @ on the following page.)

Greater Freedom of Installation, Fewer Constraints and, Excellent Construction

Item/Model

PAP20AR | PAP20ALKR | PAP4OC-R | PAP4OCLKR | PAPBOB-R | PAPSOBI-KR | PAP120AR | PAPI20ALKR

Voltage Fluctuation

Rated voltage + 10 % or better

Power Supply Voltage Phase Unbalance 3 % or lower

Leakage Breaker Capacity A 30 ‘ 60 ‘ 60 ‘ 75 ‘ 75 ‘ 150 ‘ 150 ‘ 225
Current Sensitivity mA 100 (High-speed type. Switch delay time of 0.1 s or less.)

Primary Power Supply Terminal Block ® M5 M6 M8 M10
Terminal Block Width mm 13 19 23 32
Indoor/Outdoor Unit Terminal Block @ M3.5

Terminal Block Width mm 7.5

Indoor/Outdoor Unit Terminal Block ® M3.5

Terminal Block Width mm 7.5

External Refrigerant ~ Gas Piping *1 gmm 15.88 15.88 19.05 254
Piping Fluid Piping  *1 | #mm 9.53 9.53 12.7 15.88
External Refrigerant  Piping Length o m Actual length: 30 or shorter | Actual length: 50 or shorter Actual length: 75 or shorter
Piping Length (One way) Equiv. length: 35 or shorter | Equiv. length: 60 or shorter Equiv. length: 90 or shorter
Indoor/Outdoor Unit Difference in Height *2 m 10 or lower

Pipe-end Processing (Type)

Indoor: Flare connection / Outdoor: Brazing / Outdoor Unit Side: Expanding rubber pipe stopper / Indoor Unit Side: Service valve flared stop.
*PAP 120 A - R/ PAP 120 Al - KR models have brazed indoor unit gaps piping connections. [When shipped] Cap: Brazed.

*1 Does not include refrigerant piping, which must be prepared by the end-user. Also, if the length of refrigerant piping (one way) is 5 m or longer, then the following amount of additional refrigerant will be needed for each 1 m
of fluid piping: PAP 20A-R / PAP 20A1-KR: 30 g/m, PAP40C-R / PAP40C1-KR: 32 g/m, PAP80B-R / PAP80B1-KR: 63 g/ m, PAP120A-R / PAP120A1-KR: 108 g/m. Example: One-way 20 m: (20 m - 5 m) x 30 g/m= 450 g of

additional refrigerant.

*2 If the difference in height to the outdoor unit is 10 m or more, then external refrigerant piping length (in meters) will be as shown in Table 1, and the cooling and heating capacity will be as shown in table 2. If the external unit

is lower, then the difference in height should be 10 m or less.

Outdoor Unit is Lower

Outdoor Unit is Higher

Actual Length of External
Refrigerant Piping

(See Table 1)

Refrigerant Flow

m - Outdoor Unit
Actual Length of External

Refrigerant Piping
(See Table 1)

Refrigerant Flow

Outdoor unit Fluid Gas

Piping Piping
Vs Vs

Difference in Height: 10 m or less T

Indoor Unit

*See Table 2

in Height + 2

Difference
Difference in Height: 18 m or less

(15 m or less for PAP20A-R / PAP20A1-KR models)

Oil Trap

B Table 1 Actual Piping Length (Max.)

[I’r;”ﬁgfgﬁf PAP20A-R ‘ PAP20AL-KR | PAP40C-R | PAP40C1-KR | PAPS8OB-R ‘ PAPSOB1-KR | PAP120A-R | PAP120A1-KR
18 m i 34 51 51
Actual Length of External Refrigerant Piping (m) 15m 24 40 60 60
12m 27 46 69 69

® Table 2 Cooling and Heating Capacity Nominal Value

Cifeierec| PAP20AR | PAP20AL-KR | PAPAOC-R | PAPAOCL-KR | PAPSOB-R | PAPSOBIKR | PAP120AR | PAPL2OALKR
18 m 9.6 20.0 304
Cooling Capacity (kW) 15m 10.5 21.8 8313
12m 11.4 23.7 36.0
: " 12 mor
Heating Capacity (kW) longer 1.8 3.0 6.0 9.0

* Capacity is for operation in proportion to JISB8616.



PAP-R Series Technical Data

Installation Points®

Greater Freedom of Installation, Fewer Constraints and, Excellent Construction

PAP20A-R
PAP40C-R
PAP80B-R
PAP120A-R

Outdoor Unit

Indoor/Outdoor Unit Terminal Block #3

Indoor/Outdoor Unit Terminal Block #2

External Unit Power and Control Cables

Power Wiring: CV2 4-conductor

(Sold separately)

Control Wiring: CVVS1.25 4-conductor

(Sold separately)

Q Indoor Unit

®

L Temperature and
Humidity Sensor

(Included)

Flared

Remote Control Connection Terminal Block

Primary Power Supply
Terminal Block #1

¢

~N
[/ / I
/Primary Power Supply Cable Length: 10 m
* | Terminal Block #1 (Included with the humidification unit)
Brazed Connection Flare Joint Cable Length: 20 m (Included)

PAP20A1-KR
PAP40C1-KR
PAP80B1-KR
PAP120A1-KR

Outdoor Unit

Humidification Unit Connection Terminal Block

Indoor/Outdoor Unit Terminal Block ®

Indoor/Outdoor Unit Terminal Block @

External Unit Power and Control Cables

Power Wiring: CV2 4-conductor
(Sold separately)
Control Wiring: CVVS1.25 4-conductor
(Sold separately)

Earth Leakage Breaker =1

(User supplied)

@ Indoor Unit @

=<=— 0.6 m or shorter

Humidification Pipe
(Included with the humidification unit)

/ | Remote Controller
/ (Included)
\

Humidity Sensor
(Included)

Remote Controller
(Included)

Humidification Unit

Remote Control Connection Terminal Block

8

I

1)

Brazed Connection

Primary Power Supply
* Terminal Block
Primary Power Supply Wiring

(User supplied)
Earth Leakage Breaker

Flare Joint

Cable Length: 10 m
(Included with the humidification unit)

S8LaS Y dvd

Cable Length: 20 m (Included)

Humidification Unit Power and Control Cables

(User supplied)

(Included with the humidification unit)

* Brazed connection on PAP120A-(K)R models.



PAP R Series

For Cleanrooms and Precision Measurement Rooms

Constant Temperature
(Constant Humidity) Equipment

If Using Soft Water

Series

1. Regarding Water Processing Devices

Use a water softening device that has built-in automatic regeneration functionality. When supplying soft
water, operate with the automatic blow setting for water softening. (The automatic blow setting is the

factory default setting.)

Water Softening Device (With built-in automatic regeneration functionality)

lon exchange resin removes cations (hard scaling constituent such as Ca, etc.) from supply water. Anions will not be removed. If salt (NaCl)
is fed into the water softening device and regenerative operation occurs (automatically via a timer) then scaling constituents adsorbed
by the resin will be replaced by sodium ions, which will result in the ion exchange resin being regenerated. There will be an outflow of
sodium ions and anions, etc., therefore, in order to avoid concentration of these components, a blow operation on the humidification unit (to

replace the humidification water) should be carried out periodically.

2. Automatic Blow Functionality of the Soft Water in the Humidification Unit

The humidification unit in the product uses an electric heater to
heat the humidification water in order to create steam. Scaling
constituents (Ca ion, etc.) dissolved in the humidification water
can become concentrated over time and precipitate out, which can
result in breakdown of the humidification unit. The product has built-
in "Blow Functionality" in order to prevent concentration of such

scaling constituents. Adding an amount of water somewhat more
than the amount of water consumed from the humidification process
can prevent scaling constituents from becoming concentrated.
Accordingly, a small amount of drain water will be released from the
humidification unit drain port during the automatic blow operation. The
estimated amount of drainage released is shown in the chart below.

Model PAP20A1-KR PAP40C1-KR PAP80B1-KR PAP120A1-KR
Wastewater volume L/h
Numbers in () are maximum 1.6 (3.6) 2.0 (4.5) 5.0 (10.0) 8.0 (14.0)
values.

3. Humidification Water Supply Piping Installation Example and Important Considerations During Installation

—  —

Raw Water
Pressure Reducing Valve
Water Softening Device

e Install water processing devices such as pressure gauges or maintenance
valves, etc. according to the relevant device instruction manuals. Also note that
water processing filters or other items may be required by manufacturers of
water processing devices depending on the water quality of the source water.
Use tap water as the primary water source for the water softening device.
Consult the manufacturer of the water processing device for details on how to
connect to tap water sources.

Install a pressure reducing valve. Adjust the pressure setting of the pressure
reducing valve so that the water pressure is within the water pressure
range specified by the water softening device and the humidification unit.
(Humidification unit operable supply pressure range: 0.1 to 0.2 MPa)

4. Choosing Water Processing Devices

—

— I —p

Y-Strainer
(Included with the
air processor)
Humidifier

Water Hammer Arrestor

o Be sure to install the included Y-strainer onto the inlet of the humidification unit.
Failure to install the Y-strainer can result in breakdown of the solenoid valve
inside the humidification unit.

Installation of a water hammer arrestor is recommended. Depending on piping
conditions, water hammer that occurs when the solenoid valve inside the
humidification unit is functioning can result in breakdown of piping components
such as the pressure gauge, etc.

Also, in case there is a hose installed between the water softening device and
the humidification unit, water hammer can cause hose movement which can
worsen the hose coupling, therefore, it is important to adequately secure the
hose connection.

Choose water processing devices that can process the maximum amount of water required by the humidification unit.

Model PAP20A1-KR PAP40C1-KR PAP80B1-KR PAP120A1-KR
Max. Water Flow Rate 86 125 30.0 42.0
(kg/h)

Also, before introducing a water processing device, a water quality test should be conducted by the manufacturer of the water processing
device. Please consult the manufacturer of the water processing device.

5. Management Items

e Ensure that there is always salt
inside the saltwater tank of the water
softening device, and replenish the
salt as required. There is a timer
alarm function to remind that the salt
in the humidification unit needs to
be replenished. See the instruction
manual of the precision air processor
for details about the timer alarm
function.
e Do not use edible salt that contains minerals for regeneration salt. Edible salt
inside the saltwater tank is problematic because it tends to clump easily. Use of

salt marketed by the manufacturer of the water processing device for use in
the water softening device is recommended. (If the salt clumps, despite salt
being present, the salt will not dissolve, causing the concentration of the salt
to be low, and regeneration to be impaired.)

e Periodically perform a water hardness test or other means to check the water
at the outlet of the water softening device. Contact the manufacturer of the
water processing device regarding the water hardness test.

e The ion exchange resin has regeneration capability, but it deteriorates with
use. Replace the ion exchange resin every two to three years.

e See the instruction manual for the water processing device for other
management-item details.



If Using Deionized Water

SERIES &

1. Regarding Water Processing Devices

When supplying deionized water, the water should have an electrical conductivity of

0.01to 1 mS/m (0.1 to 10 pS/cm).

Deionizer (lon exchange resin type)

While it is possible to remove both cations and anions, when doing so, regeneration of the resin is not possible and the ion
exchange resin (cartridge) must be periodically replaced (and returned to the manufacturer of the water processing device).

2. Automatic Blow Functionality of the Soft Water in the Humidification Unit

If deionized water is to be supplied, then operate with the
automatic blow setting turned OFF.

* (PAP120A1-KR models do not have built-in automatic blow
functionality and therefore do not require this setting change.)

It is no problem to use the automatic blow setting in such cases,
however, the ion exchange resin will become saturated more
quickly and will require regeneration as a result, therefore, using the

automatic blow setting is not recommended in this case. However,
even if deionized water is supplied, residual scaling constituents will
become concentrated over time and precipitate out, which can lead to
breakdown, and therefore, periodic forced blow operation to replace
the humidification water is required. See the instruction manual of the
precision air processor for details.

3. Humidification Water Supply Piping Installation Example and Important Considerations

During Installation

- S =

Raw Water

Pressure Reducing Valve

‘ Pre-Processing Filter
Deionizer
Electrical Condluctivty Met

Post-Processing Filter
Y-Strainer
(Included with the
air processor)
Water Hammer Arrestor
Humidifier

e Install water processing devices such as pressure gauges or maintenance
valves, etc. according to the relevant device instruction manuals. Also note that
water processing filters or other items may be required by manufacturers of
water processing devices depending on the water quality of the source water.

e Consult the manufacturer of the water processing device for details on how to
connect to tap water sources.

e Install a pressure reducing valve. Adjust the pressure setting of the pressure
reducing valve so that the water pressure is within the water pressure
range specified by the water softening device and the humidification unit.
(Humidification unit operable supply pressure range: 0.1 to 0.2 MPa)

e [nstall an electrical conductivity meter.

4. Choosing Water Processing Devices

o Be sure to install the included Y-strainer onto the inlet of the humidification unit.
Failure to install the Y-strainer can result in breakdown of the solenoid valve
inside the humidification unit.

e |nstallation of a water hammer arrestor is recommended. Depending on piping
conditions, water hammer that occurs when the solenoid valve inside the
humidification unit is functioning can result in breakdown of piping components
such as the pressure gauge, etc. Also, in case there is a hose installed between
the water softening device and the humidification unit, water hammer can cause
hose movement which can worsen the hose coupling, therefore it is important
to adequately secure the hose connection.

Please consult the manufacturer of the water processing device or a local dealer. When choosing a water processing device, use the
maximum humidification capacity of the humidification unit as a reference.

Model PAP20A1-KR PAP40C1-KR PAP80B1-KR PAP120A1-KR
Max. Humidification Capacity 50 8.0 200 28.0
(kg/h)

Also, before introducing a water processing device, a water quality test should be conducted by the manufacturer of the water processing
device. Please consult the manufacturer of the water processing device.

The deionizer is also set to the lower limit value of the processing flowrate. Be aware that if used below the processing flowrate lower limit
value, a saturated state may occur before the maximum intake flowrate is reached.

5. Management Iltems

e Regularly replace the ion exchange resin cartridges (by returning the cartridges to manufacturer of the water processing device for regeneration).
Use of electrical conductivity measurement is recommended in order to gauge the replacement period. Install an electrical conductivity meter that includes an
alarm signal output. By connecting that signal to the air processor, the air processor can generate an alarm when there is a rise in the electrical conductivity. See

the instruction manual of the precision air processor for details.
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PAP R Series

R Series System Upgrade Products for Facilities

Outside-Air Air Processor Fresh Eco Cube

Solves problems of sealing measures and ventilation!

Fresh Eco Cube

Outside-Air Air Processor AEC Series

The need for ventilation is becoming evident as a
measure for air conditioning in sealed spaces during
times of the 3 Cs (avoiding closed spaces, crowds, and
close contact). By delivering dehumidified outside air to
the inside, our outside-air air processor, the "Fresh Eco
Cube", can achieve reduced air conditioning load along
with energy savings and comfort.

AEC600A
AECT1200A

Long-Awaited
New

Indoor Remote Control

Product

Arrival

Photo:AEC600A

*Warranty period of the
refrigerant circuitis 2 years
from the date of purchase
(0r 10,000 hours of operating time).

Summer: 9°C / 100%
3 Moderate: 9°C / 100%

Winter: 5.8°C /50%

Rated Processing Airflow 480 to 600 m?/hr

Rated Processing Airflow 960 to 1200m°®/hr

Processing Flow Example

Summer: 33°C / 68.5%
1 Moderate: 15°C / 100%
Winter: 5.8°C / 50%

Non-Woven Fabric Filter (standard)
Medium-grade Filter (opional accessory)

Air Processing Unit Condensing Unit

OA&) nekePiefer | et Energy
Outside Air » s

[Many Accessories Available (Sold separately)]

Snow Protection Hood

Supply Air

Heater
Auxiliary Heater @ Sensible Heat Exchanger

Set Temperature : 26°C
Main Cooling Coil
Summer: 26°C / 34.2% Summer: 24.6°C / 37%
Moderate: 26°C / 34.2% L 4 Moderate: 13.4°C / 74.6%
Winter: 26°C / 13.7% Winter: 5.8°C / 50%

Wind Shiel = Vibration
Reducing Base

Stable Supply of
Low Dew Point Air
Year-Round

Energy-Saving
Sensible Heat
Exchanger Built-In

All-in-One Design
Eliminates Need for
Refrigeration Piping

Internal Cooling Temp Range:
9t0 12 °C (Opt. setting)™

mild weather months to supply low dew

| The refrigeration circuit is operated in
point air year-round.

Outlet air temp also settable via a shift
key press.
(Will operate as-is in summer months, etc. as in

figure @ above where the temperature is higher
than the set temperature.)

Precooling (figure @ above) and
reheating (figure @ above) occur in

the sensible heat exchanger,
saving energy.

(The total amount reduced saved from
cooling energy and reheating energy is 41%
* compared with our other products.)

*1 The product does not perform precision control of the dew point temperature of the product discharge air.

With our all-in-one condensing unit,
refrigeration piping is not needed

and installation is possible with only
installing ducting.

The standard-equipped remote
control allows for operation from
inside.

(Operation also possible directly on the unit itself.)




PAP

How is the

Fresh Eco Cube

different from normal outside-air
processing air processors?

(It offers a stable supply throughout all four seasons. )
And it performs dehumidification even during moderate periods!

Typical outside-air processing air processors generally operate by cycling between cooling and heating.
During moderate periods of spring and autumn (15to 20 ° C), dehumidification is impossible due to ventilation
operation of such processors. In addition, heat pump type processors that have external units require defrost
processing when performing heating operation during winter months, and electric heaters must be used
because of intermittent drops in supply temperature. The "Fresh Eco Cube" employs a year-round cooling
method, and therefore can perform dehumidification operation even in moderate periods of spring and
autumn. And thanks to refrigeration circuit control, continuous operation is possible because defrost and
oil-return operations are not required. In cases when the intake air is low, such as in winter months, the
Qefrigeration compressor is stopped, and heated air is supplied using the auxiliary heater. /

Difference from normal outside-air processing air processors

m\When the cooling-heating cycling method is used in moderate periods of spring and autumn,
dehumidification is not possible due to ventilation operation.

4 : o v N
Typical outside-air processing air processors
Fresh Eco Cube (Cooling-Heating Cycling Method)
A
Operate Reffigeration Compressor 1 Cooling Operation §
Dehumidification Even During Moderate Periods Ventilation-only Operation @
(Cooling operation for intake temp. upt0 9 °C.) o ] =
\/ Dehumidification Not Possible @
Heating via Auxiliary Heater A

< Reffrigeration compressor stopped > Heating Operation
when outside intake air is 9 °C or lower Dehumidification is
Year-round Supply of Low Dew Point Air Not Possible During Moderate Periods

K ..................................................................... /

mFor heat pump operation, heating during winter mSystem Example
months requires defrost operation, so supply
temperature and humidity are not stable.

The "Fresh Eco Cube" employs a year-round cooling method, and

therefore can perform dehumidification operation even in moderate §
periods of spring and autumn. And thanks to refrigeration circuit
control, continuous operation is possible because defrost and *Supply Supply*
oil-return operations are not required. In cases when the intake air is Air Air e L
low, such as in winter months, the refrigeration compressor is stopped, / o A Air Processor

d heated air is supplied using the auxiliary h 20°C / 50%
and heated air is supplied using the auxiliary heater. Exhatist PAP-R

. . . . PVC‘CISK\OH processing room
lllustrative Depiction of Defrost Operation Sleanmem, &

Temperature and Humidity

M Fluctuation Occurrence
Temperature /
Humidity \/

4 outsid




PAP R Series

R Series System Upgrade Products for Facilities

Outside-Air Air Processor Fresh Eco Cube

Specifications

Model AEC600A
Possible Discharge Air Temperature *1,*2| °C (DB) 1810 30
Setting Range  ntemal Cooling Temperature  *3| °C (DB) 9to 12
% Maximum Cooling Capacity *4 kw 9.0 18.0
g Maximum Precooling (Reheating) Capacity kw 3.2 6.4
E Rated Processing Airflow mh 480 t0 600 960 t0 1200
(m’/min) (8t010) (16t020)
External Static Pressure *4 Pa 400
Normal Operating Range *12 Within DB -5 to 33°C, WB 28°C
Possible Setting Range *6,¥12 Within DB -5 to 40°C, WB 30°C
External Dimensions *7 mm 1800x1505%1503 1800%x1505%1856
Product Mass kg 600 800
Process Air Discharge Port (Open Port) mm 0344 650x344
_ & |Power Supply *8 | V(Hz) Three-phase 200 + 10 % (50/60)
é}‘% Power Consumption *9 A 12 21
0=
u% 'g}_ Current *9 A 34 65
o |Power Supply Capacity *10 KVA 14 22
Sound Level *11 dB 66 69
Operation Temp Control Heater PID Cotrol
Control Method Dehumidification Control Compressor Speed Control
Legal Refrigeration Tonnage (50/60Hz) 1.74 3.13
Compressor o O B0 inverer o) 46 (0% e Conel)
Sensible Heat Exchanger Crossflow plate type
Process Air Heat Exchanger Fin and tube
Radiated Hot Air Heat Exchanger Fin and tube
é Process Air Blower Fan kw Airfoil fan 0.4 (Inverter drive) Airfoil fan 0.75 (Inverter drive)
g Condenser Fan kw Pressure Fan 0.1 (Inverter drive) Pressure Fan 0.4 (Inverter drive)
g; Refrigerant Control Method Electronic proportional control valve
g Refrigerant R410A
g Refrigerant Filling Volume kg 2.2 4.0
Auxiliary Heater kw Sheathed heater with fan 5.01 Sheathed heater with fan 10.02
Temperature Controller Digital electronic temperature control system
Discharge Air Temp Sensor Platinum resistance thermometer
Operation Panel Incl. remote control. Incl. 20 m cable.
Communication USB 2.0, EIA standard

*1 The discharge air temperature control range noted does not necessarily indicate the actual possible controllable range. The actual controllable temperature range will differ depending
on the temperature and humidity of the intake air and the processing airflow. Also, the displayed value indicates the temperature at a single point at the discharge port and is not a
guaranteed absolute temperature. *2 This product conducts heat exchange of inside cooling air with outside air, and therefore the temperature of the discharge air will fluctuate depending
on the condition of the outside air. *3 This is a target value for the cooling temperature to dehumidify air inside the product and indicates a guideline of when chiller operation is to be
stopped. There will be fluctuation of the discharge air temperature and humidity at times when the compressor changes between operating and stopped states. Also, the product does
not perform precision control of the dew point temperature of the product discharge air. *4 During times of the maximum rated processing airflow in accordance with the JRA standard
(intake air temperature of 33 °C db and 28 °C wb). *5 The noted external static pressure is when the blower fan is operating at 60 Hz and the process air is regulated at the outlet to
produce the maximum rated processing airflow. *6 The product will continue to operate, however, operation output may be limited in order to protect the device. Also, in cases where the
ambient temperature is less than the set internal cooling temperature, chiller operation may stop while heater-only operation occurs. Note that condensation may form based on operating
conditions. *7 Excluding protruding parts. *8 The power supply voltage phase imbalance must be within £3%. *9 This is the maximum value within the range of the product specifications.
*10 The figure noted is when operating at the highest capacity within normal operating ranges. *11 Typical level at the maximum rated processing airflow under conditions based on the
JIS standard (B8616). *12 Note that condensation may form based on operating conditions.

m Blower Fan Performance curves
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External Dimensions (Units: mm)

AEC600A

$ =Center of Gravity

Intake Saran Net Filter /
Eliminator

Radiated Heat
Air Intake
¥
<
©
©
=a [C

Remote Controller

(Process Air Intake)
Intake Non-Woven

(Included cable: 20 m, installed on-site)

CISION AIR PROX

SERIES &

PAP

Please contact us for detail

e ‘269 ) 914 (%69) )

S L
<
ol
N
-

o]

o

wn

—
<
It}
N
i

& 4-920

Anchor Mounting Hole Detail

Fabric Filter 1503 1505 (00),_
(Blower Fan Intake) 7385 _ _(764.5) 905 (600)
599
X Radiated Heat
Air Exhaust
= *
® 344 188.8
o
3 = <
Jf 2 & Jr o it 3
0] (3] —
i 2 | o " = o
8 — ig &5
g |4 ©
o e - - g > T T
(200) ‘ ‘ 1082 (167.2) Process Air Discharge
Condensation
Base Drain Port Drain Port Wiring Access Port . . . .
(Rc3/4) (Rc3/4) (z34xg) 1. The remote controller and any accessories (which are sold separately) will be shipped separately.
*Incl. cable connector. These items must be installed on-site.
2. Route communication and data cables through access holes not used for power cables and keep
the communication and data cables separate from power cables.
3. Be sure to drain condensate drain outside the product. Also, install separate base drain piping.
4. Install pipe insulation and take anti-freezing measures for external piping.
. ~ 242 1252 (311)
=Center of Gravity = il !
® n = B 1
Radiated Heat <
Air Intake 0
3 S
]
" @D :
@ Radiated Heat
> GD Air Intake <
©o n
N
i,
= 18] a—— g T
InFak_e Saran Net Filter / - 4-20
Eliminator Remote Controller © . ] | .
(Process Air Intake) (Included cable: 20 m, installed on-site) Anchor Mounting Hole Detai
Intake Non-Woven 1856 1505 (400)
Fabric Filter |
(Blower Fan Intake) 11145 (764.5) 905 (600)
879
X Radiated Heat
Air Exhaust
= *
g
g
Process 650
- %Air In T 1 2088
N & = jI 1E
9 2 9| Process Air A D)
o ol S | Discharge 4
o o o
> o @
¥ @
e 3 i - - YeE o) - —
‘\ Process Air Discharge
(200) — SUb2 ~—(167.2)
Condensation B
Base Drain Port Drain Port Wiring Access Port 1. The remote controller and any accessories (which are sold separately) will be shipped separately.
(Rc3/4) (Rc3/4) (234x2) These items must be installed on-site.

*Incl. cable connector.

2. Route communication and data cables through access holes not used for power cables and keep

the communication and data cables separate from power cables.
3. Be sure to drain condensate drain outside the product. Also, install separate base drain piping.
4. Install pipe insulation and take anti-freezing measures for external piping.
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Circulation Type Temperature and Humidity Control Equipment

AlIr Processor (Circulation Type)

AP'750M'E1 Air Processing Capacty 4 t0 15 m3/min

AP-750MV-E1
AP-750MVK-E1

*Warranty period of the

AP-1500M-E1
from the date of purchase

AP-1500MV-E1
AP-1500MVK-E1

A localized precision air processing unit that can be used to fill each
of the needs of various industrial fields. The circulating type air circuit
easily enables low to high temperature environments.

Compact Design

The environment box (testing chamber) can be easily replaced or
moved according to your needs.

Three Functions to Choose From

3 functions of temperature control, humidity control, purification
(special order) offer a total response to your local air space needs.

AP1500MVK-E1

Specifications

AP-750M-E1  AP-750MV-E1 AP-750MVK-E1 AP-1500M-E1 AP-1500MV-E1 AP-1500MVK-E1
- Temperature Control Range ‘C 5t0 35 5t070 1510 70 (While under temperature-only control: 5 to 70) 5t0 35 5t070 1510 70 (While under temperature-only control: 5 to 70)
§ g Humidity Control Range 1| % — 30 to 90 (When at 40 to 60 °C) — 30 to 90 (When at 40 to 60 ‘C)
g ":;3 Control Precision 2| ‘C,% +0.5 +0.5, £3 +0.5 +0.5, £3
g -g Control Method Digital setting, Digital display, Heater PID control
& & cooling Capacity 3| kW 15/1.75 3.25
@ Processed Airflow (50/60 Hz) m’/min 4t06/4t07 10t0 13/10to 15
Ambient Temp Range ‘C 15t0 35
Process Air Discharge/Intake (I.D.) 2100 (incl. companion flange) ‘ 2150 (incl. companion flange)
£ Power Supply V(Hz) Three-phase 200 + 10 % (50/60)
% %ﬁ Maximum Operating Current A 18 27 37 58
& Maximum Operating Power Consumption kW 5.7 9.0 11.5 19.0
Circuit Breaker Built-in
Legal Refrigeration Tonnage (50/60Hz) 0.24/0.29 0.52/0.62
Refrigerant R-407C
Refrigerant Filling Volume kg 0.7 15
Compressor Output kW 0.65 14
g Product Mass kg 120 130 195 205
§ External Dimensions (H X D X W) mm 1044x548%660 1374x618%x753
I UL AL [ Retgeatos anFosaers vt
‘&: *3 Maximu}ww airflow, cl)ntrol temp: 25 “C,’ambient temp: 25 “C (Not the case for humidity control.) . Use Rigid Polyurethane Foam
* Never operate on explosive or combustible substances, nor with substances that may contain explosive or combustible compounds. =R
* Install in a location free from the effects of corrosive gases (especially those harmful to copper and stainless steel.) @&fs&?@:z‘%‘é:’v
Supply Water Tank (Accessory -- sold separately) 5 (/v70Y)

445 265

Supply Water Tank
(200)

Connection hose

Nipple and socket

Main unit water
inlet port

Model L M N P
| AP-750MVK-E1 850 1230 535 370
L~ AP-1500MVK-E1 1170 1560 660 480




Temperature and Humidity Control Range (AP-MVK)

Cooling Capacity Curves

100 No. |[Solid line applicable models
| | | | | ° @ |AP-750M-E1
% _ N @ |AP-1500M-E1
o 8 N = R vt & —
S < 4 / X No. |Solid- and Dashed-line Applicable Models
N~— I
2" > ] @ |AP-750M-E1 + MVK-E1
8 6o k) / " @ |AP-1500M-E1 « MVK-E1
1S g 3
z = 8 / J'ONR
2 40 > / RS - Operating conditions
g 20 £ - , o « Power source: Three-phase, 200 V 60 Hz
-_ b .
& 8 / ) + Ambient temperature and humidity: 25 °C / 50 %
® O / + Processed airflow: rated airflow (external pressure: 0 Pa)
10 1 /
/ Cooling capacity compensation value
0 10 TZO %0 t 40 ¢ C)5 0o / Note 1: Power source of 50 Hz will be 85 % of 60 Hz.
emperature § )
e 0 20 40 60 80 :IAF: 1520(23507321 iavpa:i focr EOGDLG:_) n:Ztgmperat re control
P : three-phase 200 V 50/60 Hz, ambient t ture and : ote 2: i ity curve duri u ,
hct)lmnsyo:u;ge“c /r:g ‘Zvacs\recwti full circulaﬂzna:e;:gd e Outlet Air UErpeEie (DC) The power curve wil be different during humidity control.
Processed Airflow Performance Charts
= 50 Hz = 60 Hz
600 600
Q =
@ o @
2 2 ®
3 400 & 00 \ \
o o
L ® L
=t !
N 200 ®‘ \ v 200 \
f: \ E \
g \ \ % (D AP-750M-E1 « MV-E1 » MVK-E1
o g 5 o T 0 L 5 3 T = 5 @ AP-1500M-E1 » MV-E1 « MVK-E1
Processed Airflow (m#min) Processed Airflow (m¥min) Do _no_t opgrate at processing airflows outside
what is listed in these charts.
Exter!
Power Cable A Hol
ower 3(1:35;0958 oe ﬁ‘ i A | Control Panel
Water Supply Port e \
(Rpi3/8) D \g %@e%@e om
&} - Process §
S Air Out 2 2 - - '+ +
D) 8
T J K o
o
. Process
Air Intake e ]
f E % ég Radiated Radiated
=5 Heat Outlet Heat Intake
_ /g Companion «
[ \ Flange
1
Drain Port (R 1/8, vith plug) -
(erzggelsowish f}umidm/ cé)nltj%)l only) Oy )
Drain Port  (Rp 1/8, with plug)
Model A C D E F (¢} H | J K
AP-750M-E1 / MV-E1 / MVK-E1 660 548 1044 964 (647) 2100 2100 425 319 185 279
AP-1500M-E1 / MV-E1 / MVK-E1 753 618 1374 1294 (719) 2150 2150 598 446 227 283

5105532014 Iy



Please also see our D-EG10 catalog which focuses on these products.

ORION's Energy Saving Air Processing System Proposal

Energ ing Dry Room System

Ultra-Low Dew Point Dry Air Supply Equipment

DPUO2A

Integrated Unit Provides for an Easy, Ultra-Low Humidity Space

Perfect for experimentation
and research applications!

Precooler + Dehumidifier + After-Temperature
Controller in a single unit. Integrated Unit Provides -warany peredgtine
for an Easy, Ultra-Low Humidity Space PRI
Precooler, desiccant dehumidifier, after-temperature controller all

integrated into a single unit that will save valuable factory floor

space.

This single unit provides a stable supply of ultra-low dew point air.

Regeneration Air Out  Regeneration

\
|
|
|

emperaturew

» » " Control i
|

|

|

|

|

]

Precooling Desiccant After-Temperature
Equipment Dehumidifier Controller
Ultra-low Dew Point Space Saving
Achieves a discharge dew point of —60 °C. Precooler, dehumidifier, and after-temperature controller in a single unit.
High Precision Temperature Control (supply-Side) Energy Saving
Temperature Control of +0.5 °C The dew point control offers both low humidity and energy savings.
Specifications
Model DPU02A . . .
22 Suppy Ar(54) Dew Point. *|  'C 60 of loss External Dimensions (units: mm)
C
ég SA Set Temp Setting Range °C 2310 27 1165
ég SATemp Precision 2| °C +0.5 1125
) Processing Airflow m’fmin 1.0t02.5
E . Outside Air Conditions | "C,% 15 to 30, 30 to 60 ) T
g% Process Air Outlet ‘C/h Within +1
C° Regeneration Air Outlet | %/h Within +5
External Dimensions mm 1850x1390x1070 § o
-
Product Mass kg (500)
Process Air Discharge mm 298
Process Air Intake mm 2148 . N
Regeneration Air Outlet mm 274
£ Power Supply V(Hz) Three-phase 200 + 10 % (50/60) (1070) (1390)
(%]
& Power Consumption kw (6.3) 00 -
n Process Air
g Current A (20) -, Discharge == o
& Power Supply Capacity KVA (9.0)
Dehumidification Method Refrigeration + desiccant dehumidification
Temp Control Method Heat Pump Balance Control (Super Reheat Spec.) L
Legal Refrigeration Tonnage 11 Return Air @
- (RA) Intake
Refrigerant R-410A S & .
- -~ 8 & Thermal )
Refrigerant Filling Volume kg 1.2 | o Thermal Exchange Alr
Exchange Air Intake
Compressor Output kw 1.7 Discharge ¢ Pt
*1 No load, capacity when operating at a circulation rate of 2 m2/min. *2 When the intake air temperature and humidity m
are stable, at one point at the discharge point, at controller display-value precision. N
*Dew point control is achieved by changing the desiccant rotor regeneration air temperature. £




Lithium-ion Cell Research and Development Use Example

Electrolyte Injection Machine Inspection Glovebox

Machine that injects electrolyte into cells Used for electrolyte dispensing, handling of sulfur-based
solid electrolytes, or sample production for analysis.

Laminating Machine for Degas Sealing
Research or Inspection A device that releases gas generated during
The laminating machine quickly and precisely layers separator the initial charge of a cell and then re-seals it.

material between the cathode and anode electrodes of lithium-ion cells.

What are All-Solid-State Batteries?

All-solid-state batteries are batteries where the anode,
electrolyte, and cathode are all solid materials. These batteries
combine safety, energy density, lifespan, and wide operating
temperature ranges, and are expected to be the ultimate
next-generation battery technology.

ways Buissaonig iy Buines Alu3

Lithium-ion battery research and development (electrode material preparation,
electrode coating and drying, electrolyte injection, etc.),

all-solid-state battery research and development (oxide-based inorganic solid
electrolyte and polymer electrolyte), etc.




Please also see our D-EG10 catalog which focuses on these products.

ORION's Energy Saving Air Processing System Proposal

Energy Saving Dry Room System

System Improvement with a Localized Low-Humidity

Space and Energy Saving Design

The localized low humidity space provided by our Dry
Glovebox can also meet user demands and improve
upon existing systems. The chamber itself can be
separate from dry air supply equipment.

Ask your ORION dealer for details.

Dry Glove Box Specification

Target Dew Point Range ~ Below -60 °C

‘P
- -

-

ORION also has dry room system proposals
for even larger workspaces.

Examples of Installation A System Design Not Limited to Dry Rooms




ORION's Energy Saving Air Processing System Proposal

Compact Panel System

ORION Has System Proposals Built Around
the PAP Series to Meet All of Your Needs

System Proposals that Fit in the Range of About 33 mz2.

Compact Tabletop Chamber

Chromatograph

Example of Internal Air Discharge

Constant Temperature, Constant Humidity Room

Example of Internal Air Discharge

wa)sHg Buissaoig iy Buines ABiau3

3D Measurement Room Example of External Air Intake



ORION's Energy Saving Air Processing System Proposal

Clean Booth

ORION Has System Proposals Built Around
the PAP Series to Meet All of Your Needs

Orion offers systems that offer localized precision air processing and localized cleaning.

ORION's original functionality gives improved reliability. With our wide selection, we have the booth that meets your needs.
Orion offers systems that offer localized precision air processing and localized cleaning.

Clean Booth System Examples

Temperature and Humidity Control Clean Booth Temperature Control Booth

Temperature and Temperature Control

Humidity Control Type Configuration
Type with HEPA Filter

Effective Range Effective Range
Temperature O Temperature O
Humidity O Humidity X

Cleaniness dass O Cleaniness dass X




Section Cle

Fan Filter Unit

Light duty to heavy duty (high airflow) models available for every application.

Built in AC Motor

Made with Mirror Polished Stainless Steel for llluminated Filter Full Lineup
Excellent Chemical and Corrosion Resistance LED indicator shows operating S Series: Chamber box for duct connection
Wide ranging applications include electronics, biotechnology, food conditions. available.
service, optics, experimentation and research. (Not available on MAC-lIA-10 models.)
Specifications
MAC-IIA-10 MAC-IIA-31 MAC-IIA-51 MAC-IIA-100 MAC-IIA-150 MAC-IIA-250 S Series
BTSRRI ISEARINREAN | \1odels that include a chamber box for duct
Dust Collection Efficiency Over 99.99 % of particulate of 0.3 um or larger (at atmospheric pressure) connections are available.
Dust Collcion Main Filter HEPA filter Please ask an ORION distributor for details.
Filter Elements " 4 i
Pre-filter Non-woven fabric fiter Processed saran net Chamber Box for Duct
Rated Processing Airflow (m*min) | Approx. 1.0/0.8 | Approx. 3.0/3.5 | Approx. 4.5/5.4 | Approx. 4.5/5.1 | Approx. 10.0 | Approx. 15.0 | Approx. 25.0 Connections
Airflow Wind Speed (m/sec) | Avg.: 0.36/0.29 | Avg.: 0.38/0.44 | Avg.: 0.35/0.42 | Avg.: 0.35/0.39 |  Avg.: 0.51 Avg.: 0.37 Avg.: 0.61 /
Noise (dBA) Approx. 51/49 | Approx. 53/55 | Approx. 53/55 | Approx. 51/53 | Approx. 56/57 | Approx. 56/57 | Approx. 59/59
Power Supply Single-phase AC 100 V, 50/60 Hz Single-phase AC 100 V, 50/60 Hz or Single-phase AC 200 V, 50/60 Hz
Power Consumption (W) 35/40 29/37 50 53/63 98/114 141/157 190/230
Blower Fan AC Motor
Number of Blower Fans 1 1 1 1 1 1 2
Product Mass (kg) Approx. 4 | Approx. 6.5 | Approx. 11.5 | Approx. 11.5 | Approx. 14.5 | Approx. 22.0 | Approx. 25.0
Construction Body: SUS430 with mirror finish
Operating Indicator Lamp High luminosity LED * With llluminated filter
Accessories Includes sponge gasket to seal the perimeter of the air outlet port.
* Noise level measured at 1 m from the air outlet port in an anechoic room.
External Dimensions (units: mm)
MAC-IIA-10 MAC-IIA-31 S MAC-IIA-51
Power Cord Pre-Filter Insert-Nut for Equipment Pre-Filter Power Cord Installation M AC_H A- 100
aatoy . %/ Operating
=t Indicator Lamp Insert-Nut for Equipment Operating
[T Bottom Power Cord Pre-Filter Installation Indicator Lamp
(B View Bottom (M4x4)
[Esietes View
sich AC Motor X1 Main Filter
(Includes circuit protector.) Switch AC Motor X1 Main Filter
includ
8I§ ] II II (Incl uLh esL:rcu\l pro(eclor:m E‘ 8
g | g s ‘
(210), 220 ]
20 20 15 15 o 360 = 370 q
(250) \ /L azirc‘) | 20 200 20 1 TR 15 1 w2
(Downstream side only) \Gaing Bottom View
(Downstream side only) Circuit protector -
MAC—HA‘].SO MAC—IIA'ZSO Switch :::gﬁ:::gnm e Switch AAC Motor X1 Main Filter
(Includes circuit protector.) (M4x8) (Includes circui protector.)
Power Cord Pre-Filter X1 Power Cord Pre-Filter X2
g Operating
J / Indicator Lamp 1010 E
1 T (e
I I | g
(R 1 B | L4l 29 wi - D1
: ! h ! S 20 i 20 15 ‘ £ ‘ 15
| | ‘ [ Lathing
L L = . (Downstream side only)
AC Motor X1 Main Filter AC Motor X1 Main Filter - o
1548, &
— O\ 1215 N -
G J oSS % Soenter Models W W1 D D1
ol 1190 [ 1100 L MACJIIA-51 | 500 | 460 | 500 | 470
1220 1220 MACIIA-100 | 610 | 570 | 610 | 580
/ Lathing / Lathing
(Downstream side only) (Downstream side only)




Remote Monitoring and Remote Operation of ORION Products

Introducing the ORION loT System

Our proposal for a safe and trustworthy
loT System that won't leak information
because it's based on your Interna

Factory Network.

S >

Pneumatic Systems Equipment

Air Dryer F \‘4‘
Auto Dra .' NS <
N I/ )
>

Oil-Free
Vacuum Pump
Management Office

For LAN-Equipped
Facilities

Need to walk to the

site every day in order
to check the operating
state of your equipment?
Alarms not enough to get X
your attention?

3

! A
If only | didn't have to actually go there
. just to check the operating state!
JE

)

Alert ¢

)
'
notification
~
7~

Facility-Use
Precision Air Processors

Outside-Air
Air Processor

PAP(-C) Series AEC Series

Q
9 Precision

Air Processor

14
L

* For serial communication connections.
PAP Series (excluding 01B, 03B, D, L models)

When connecting to the (optional) LAN Board
PAP-C Series (excluding 03C models)

Monitoring of product operating states
from remote sites is possible. Can be
used as long as contact outputs are non-
voltage contacts. Get email alerts when
alarms occur! Getting alerts while away
from the PC gives peace of mind!

Checking operating states
is easy! Mail alerts for alarm
conditions give peace of mind

when away from the site.




Can perform CSV-format logging of product
operation status. Data graphing software

is available as a free download and offers
ease of use and peace of mind!

‘ n n .
) Data can be viewed S0
If only there were from other PCs or
an easier way to get tablets through the
product data like Internet. ‘
measured values and

load factors, etc...
N
i <

Need to walk to the 1o
factory each time to start If only | didn't have to
and stop operation... go all the way to the l
site just to start or
stop operation... ,
2\
/ /

How to Download our loT Software

Run/Stop operations are possible from
remote locations. And temperature settings
can also be changed.

Run/Stop
and other

operations are
easier!

Visit our website. Perform the registration

Confirm the download process, enter the product

E you need from the list model number and serial
T of software. number.
(.IT) * See our |oT Introduction Page l

to check for compatible models
% and converters. Download Complete
https://www.orionkikai.co.jp/download/iot/

Note that our software is only offered in Japanese.
Operation with non-Japanese operating systems has not been confirmed. Please refer to the instruction manual
for required equipment and specifications.



PAPseries  £CO:

Technical Data

m Air Processor Model Choice Considerations

We at ORION would like to help you make the optimum air processor choice to best match
your air processing use-targets and conditions And in addition to helping our customers
choose an air processor, we would also like to offer system proposals that also include the
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process-air target space (booth). Feel free to contact us with any inquiries.
We have various series of products to suit particular air processing needs.

Purpose

Series

Need to maintain uniform temperature in the
target space.

Need to provide a constant supply of uniform
temperature air to the target space.

PAP Temperature Control Series
(See pages 15 to 18.)

* See the graph on page 5 for the
controllable range of the integrated
temperature control type models.

Need to maintain uniform temperature and
humidity in the target space.

Need to provide a constant supply of air at
a uniform temperature and humidity to the
target space.

PAP Temperature and Humidity Control Series
(See pages 19 to 23.)

PAPseriks &b

Need to supply clean air at a constant
temperature (humidity) to the target space.

We have a lineup of air processors that
come standard equipped with built-in
HEPA filters.
Model Example: PAP20C-EW
1
F : HEPA filter built-
in spec.

* Please consult your dealer regarding
model lineups that do not come with
built-in HEPA filters.

Need to supply low-temperature air to the
target space.

PAP-L Series (See pages 24.)

Need to lower the humidity of the target
space (at a constant temperature)

PAP-D Series (See pages 25 and 26.)

* The DPUO2A model is also available
which can supply air with ultra-low
dew point (dew point: -60 °C).

PAP DSEES #eo.

Would like to use dehumidified and
temperature-controlled outside air for
ventilation.

AEC Series (See pages 41 to 44.)

Fresh Eco Cube

Outside-Air Air Processor AEC Series




ﬂ\ Technical Overview
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m Integrated Model with Remote Condenser Type

Lineup of R Series Precision Air Processors with remote condenser type (separate indoor
and outdoor units) also available. Integrated models with other PAP series also available.

Remote Condenser Type
R Series Requires installation of piping between
(See pages 29 to 40) indoor and outdoor units. Heat output
is released outside the room via the

N AR PrOCESSOR  wsp e outdoor unit.
PAP R iiiinszes

Integrated Water-Cooled Type Requires installation of cooling water
PQ Pg‘Eli{IES I PENSZ Eérgl?ngg. vaaeigrt. Sutput is released via
Integrated Air-Cooled Type Does not require installation of

omton refrigerant piping or cooling water
PAPseries % g e i procecsor

ORION Precision Air Processors employ heat pump balance control which features lower
heat output.

m About Airflow

Providing tighter temperature profiles for the inside of constant-temperature chambers
requires an increase in flow rate. This is to dampen the effects of the cooling and heating
load from intake air, etc. And in case of cleanrooms, the airflow required will depend on the
degree of the cleanliness of the cleanroom. The airflow may be expressed in terms of air
change rate. The air change rate is an airflow rate equivalent to the number of times in one
hour that a volume of air equal to the volume of air in the target air space is exchanged.

Calculation: N=Fx60+V
N: Air Change Rate (times/h) F: Flow Rate (m3min) V: Volume of Air in the Target Air Space (m3)

The range of airflow rate (rated processing airflow) is determined for each model of air
processor. Therefore, the amount of air processing required for a particular target air space
is one factor in determining the selection of an air processor.
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PAPseries  E€O:

Technical Data

m Power Calculations Required for Air Processors

It is possible to calculate the required capacity of the air processor using the following
calculation, given the air temperature and humidity of the air going into the air processor,
and the desired air temperature, humidity, and flow rate required for the air leaving the
air processor. Please contact us directly if a product that meets the required airflow and
cooling capacity, etc. is not found in the catalog.

* Cooling capacity specifications noted in the catalog are typical values based on certain
operating conditions. Corrections based on intake air conditions may be required.

* This document uses kcal as the unit of thermal energy.
The Sl unit conversion is 1 kcal = 4.1868 kJ

[Cooling and Heating Capacity] Intake Air Correction Chart

1.0

L~

0.9 -

0.85 e

0.8 s
0.77 e

0.7

Correction Coefficients

0.6

0.5

6.0 7.0 8.0‘ 9.0 100 110 120 130 140 150 16.0 17.0 18.0 19.0 20.0
8.32
Specific Enthalpy [kcal/kg(D.A)]

* Indicates the cooling capacity correction coefficient under the super re-heat specification.

* Use the correction charts on page 33 for constant temperature (constant humidity)
facility-use R-Series models.

* Note that correction coefficients will differ for PAP-D Series models (dehumidification),
PAP-L Series models (low temperature), AP750, and AP1500 Series models. Please
consult your dealer for details.

Calculation Example 1: Necessary cooling capacity based on cooling
and dehumidification requirements of intake air:

[ Conditions ]

Air Processor Intake Air: 27 °C, 60%
Processing Airflow: 10 m3min

Air Processor Discharge Air: 23 °C, 50%

Calculation for required cooling capacity:

Calculation: Q = (i2-i1) * 1.2 x F x 60 + 860

Q: Cooling capacity in KW (1 kW = 860 kcal/h) i2: Intake air specific enthalpy (kcal/kg)
i1: The specific enthalpy (kcal/kg) at the intake air dew point temperature / 100%
1.2: Specific gravity of air (kg/m?3), F: Airflow (m%*min)



Technical Overview

FCISIOM O CESSOR

Look up the specific enthalpy of the intake air temperature and humidity of 27 °C at 60% in
the "Specific Enthalpy Chart" on page 59.

i2=14.66

Look up the dew point temperature of the discharge air temperature and humidity of 23 °C
at 50% in the "Dew Point Temperature Chart" on page 59.

Dew Point Temperature: 12 °C

Look up the enthalpy of 12 °C at 100% in the "Specific Enthalpy Chart" on page 59
i1=8.14

Calculate the cooling capacity based on the formula.

Q= (14.66 - 8.14) x 1.2 x 10 x 60 + 860 = 5.6 kW

*It is important to include a fair amount of leeway when choosing air processor power
based on calculated results

Calculation Example 2: Required heating capacity (without humidification)
based on rising intake air temperature:

[ Conditions ]

Air Processor Intake Air: 18 °C
Processing Airflow: 10 m3min

Air Processor Discharge Air: 25 °C

Calculation for required heating capacity:
* Calculation only for change in temperature (without heating or dehumidification)

Calculation: Q=F x 60 x 1.2 x 0.24 x (t.- t>) + 860

Q: Heating Power kW (1 kW = 860 kcal/h), F: Airflow (m*min), 1.2: Specific Gravity of Air (kg/m?)
0.24: Specific Heat of Air (kcal/kg-°C), t1: Discharge Air Temp (°C), t2: Intake Air Temp (°C)

Calculate the heating capacity based on the formula.
Q=10%60x 1.2 x0.24 x (25 - 18) + 860 = 1.4 kW

*t is important to include a fair amount of leeway when choosing air processor power
based on calculated results

Calculation Example 3: Necessary humidification capacity to humidify
intake air:

[ Conditions ]

Air Processor Intake Air: 18 °C, 35%

Processing Airflow: 10 m3min

Air Processor Discharge Air: 25 °C, 50%

Calculation for required cooling capacity:

Calculation: X = (x:- x2) x 1.2 x F x 60

X: Humidification Power (kg/h), x1: Specific humidity of discharge air (kg/kg)
x2: Specific humidity of intake air (kg/kg), 1.2: Specific gravity of air (kg/m?), F: Airflow (m? /min)

Look up the specific humidity of discharge air of 25 °C at 50% in the "Specific Humidity
Chart" on page 60.
x1 =0.00988 kg/kg
Look up the specific humidity of intake air of 18 °C at 35% in the "Specific Humidity Chart" on page 60.
x2 = 0.00447 kg/kg
Calculate the humidification power based on the formula.

=(0.00988 - 0.00447) x 1.2 x 10 x 60 = 3.9 kg/h
* |t is important to include a fair amount of leeway when choosing air processor power
based on calculated results
* When considering the required amount of humidification, it is also important to consider
the dehumidification capacity.
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PAPSERIES 0.

Technical Data

Dew point Temperature Chart (°C)

Temper- Relative Humidity

ature('C)| 209% | 25% | 30% | 35% | 40% | 45% | 50% | 55% | 60% | 65% | 70% | 75% | 80% | 85% | 90%
-16.1 | -134 | -111| -92| -75| 59| 45| -33| -21| -1.0 0.0 0.9 1.8 2.7 3.5

-153| -125|-103| 83| 66| 50| 36| -23| -1.2| 0.1 0.9 1.9 2.8 3.7 4.5
-144 | -11.7| 94| 74| 57| 41| 27| -14| 02 0.9 1.9 2.9 3.8 4.6 5.5
-136|-108| 85| 65| 48| 32| -18| -05 0.7 1.8 2.9 3.8 4.8 5.6 6.5
-128 | -100| -76| 56| -39 | -23| -09 0.4 1.7 2.8 3.8 4.8 5.7 6.6 7.4
10 | -119| 91| 68| -47| 30| -14 0.1 1.4 2.6 3.7 4.8 5.8 6.7 7.6 8.4
11 |-111| 83| 59| 39| -21| -05 1.0 2.3 3.5 4.7 5.7 6.7 7.7 8.6 9.4
12 | -103| 74| 50| -3.0| -1.2 0.4 1.9 3.2 4.5 5.6 6.7 7.7 8.6 95| 104
13 -94| 65| 42| 21| -03 1.4 2.8 4.2 5.4 6.6 7.7 8.7 96| 105| 114
14 -86| 57| 33| -12 0.6 2.3 3.7 5.1 6.4 7.5 8.6 96| 106 | 115 | 124
15 78| 48| 24| 03 15 3.2 4.7 6.0 7.3 8.5 96| 106 | 116 | 125| 134
16 —-69| 40| -15 0.6 2.4 4.1 5.6 7.0 8.2 94| 105| 116| 125| 135 | 144
17 -6.1| 31| 07 1.4 3.3 5.0 6.5 7.9 92| 104 | 115| 125| 135| 145]| 153

|V |G,

18 53| -23 0.2 2.3 4.2 59 7.4 8.8 | 10.1 113 | 124 | 135| 145| 154 | 163
19 4.4 | -15 1.0 3.2 5.1 6.8 8.3 9.8 11.1| 123 | 134 | 145| 155| 164 | 173
20 -36| -0.6 1.9 4.1 6.0 7.7 93| 107 | 120 | 132 | 144 | 154 | 164 | 174 | 183
21 -2.8 0.2 2.8 5.0 6.9 8.6 | 10.2 116 | 129 | 142 | 153 | 164 | 174 | 184 | 193

22 -2.0 1.1 3.6 5.8 7.8 95| 111 | 125| 139 | 151 | 163 | 174 | 184 | 194 | 203
23 -1.1 1.9 4.5 6.7 87| 104 | 120| 135| 148| 161 | 172 | 183 | 194 | 203 | 213
24 -0.3 2.8 5.4 7.6 96| 113| 129| 144 | 158 | 170| 182 | 193 | 203 | 213 | 223

25 0.5 3.6 6.2 85| 105 | 122 | 139| 153 | 16.7| 180 | 19.1| 203 | 213 | 223 | 232
26 1.3 4.5 7.1 9.4 114 | 132 | 148 | 163 | 176 | 189 | 20.1 | 21.2| 223 | 233 | 242
27 2.1 5.3 80| 102 | 123 | 141 | 157 | 172| 186 | 199 | 21.1| 222 | 233 | 243 | 252
28 3.0 6.1 88| 111 | 131 | 150 | 16.6 | 181 | 195 | 208 | 220 | 232 | 242 | 252| 26.2

29 3.8 7.0 97| 120 | 140 | 159 | 175| 19.0| 204 | 218 | 23.0| 241 | 252 | 26.2| 27.2
30 4.6 78| 105| 129 | 149 | 168 | 184 | 200 | 214 | 227 | 239 | 251 | 26.2| 272 | 282

Specific Enthalpy Chart (kcal/kg) 1 kcal = 41868 kJ

Temper- Relative Humidity

ature(‘C) 100%
5 1.84 2.00 2.17 2.33 2.49 2.65 2.81 2.97 3.14 3.30 3.46 3.62 3.79 4.44

6 2.13 2.30 2.48 2.65 2.82 3.00 3.17 3.34 3.52 3.69 3.87 4.04 4.22 4.92

7 2.42 2.61 2.79 2.98 3.16 3.35 3.54 3.72 3.91 4.10 4.28 4.47 4.66 5.41

8

9

2.71 2.91 3.11 3.31 3.561 3.71 3.91 4.11 4.31 4.51 4.71 4.91 5.11 5.92
3.01 3.22 3.44 3.65 3.86 4.08 4.29 4.51 4.72 4.94 5.15 5.37 5.58 6.45
10 3.31 3.54 3.77 4.00 4.22 4.45 4.68 4.91 5.14 5.37 5.60 5.83 6.07 6.99
11 3.61 3.86 4.10 4.35 4.59 4.84 5.08 5.33 5.58 5.82 6.07 6.32 6.56 7.56
12 3.92 4.18 4.44 4.71 4.97 5.23 5.49 5.76 6.02 6.28 6.55 6.81 7.08 8.14
13 4.23 4.51 4.79 5.07 5.35 5.63 5.91 6.20 6.48 6.76 7.04 7.33 7.61 8.75
14 4.55 4.85 585! 5.45 8.7 6.05 6.35 6.65 6.95 7.25 7.55 7.86 8.16 9.38
15 4.87 5.19 5.51 5.83 6.15 6.47 6.79 7.11 7.43 7.76 8.01 8.40 8.73 | 10.03
16 5.20 5.54 5.88 6.22 6.56 6.90 7.25 7.59 7.93 8.28 8.62 8.97 9.32 | 10.71
17 5.53 5.89 6.25 6.62 6.98 7.35 7.71 8.08 8.45 8.82 9.19 9.56 9.93 | 11.42
18 5.86 6.25 6.64 7.03 7.41 7.80 8.20 8.59 8.98 9.37 9.77 | 10.16 | 10.56 | 12.15
19 6.20 6.62 7.03 7.44 7.86 8.28 8.69 9.11 9.53 9.95 | 10.37 | 10.79 | 11.21 | 12.92
20 6.55 6.99 7.43 7.87 8.32 8.76 9.20 9.65 | 10.10 | 10.54 | 10.99 | 11.44 | 11.90 | 13.71
21 6.90 7.37 7.84 8.31 8.78 9.26 9.73 | 10.21 | 10.68 | 11.16 | 11.64 | 12.12 | 12.60 | 14.54
22 7.26 7.76 8.26 8.76 9.27 9.77 | 10.27 | 10.78 | 11.29 | 11.80 | 12.31 | 12.82 | 13.33 | 15.40
23 7.63 8.16 8.69 9.23 9.76 | 10.30 | 10.84 | 11.38 | 11.92 | 12.46 | 13.00 | 13.55 | 14.10 | 16.30
24 8.00 8.57 9.13 9.70 | 10.27 | 10.84 | 11.42 | 11.99 | 12.57 | 13.14 | 13.72 | 14.31 | 14.89 | 17.24
25 8.38 8.98 9.59 | 10.19 | 10.80 | 11.40 | 12.01 | 12.63 | 13.24 | 13.86 | 14.47 | 15.09 | 15.71 | 18.22
26 8.77 9.41 | 10.05| 10.69 | 11.34 | 11.98 | 12.63 | 13.28 | 13.94 | 1459 | 15.25| 15.91 | 16.57 | 19.24
27 9.17 9.85| 10.53 | 11.21 | 11.90 | 12.58 | 13.27 | 13.97 | 14.66 | 15.36 | 16.06 | 16.76 | 17.47 | 20.31
28 9.57 | 10.29 | 11.02 | 11.74 | 12.47 | 13.20 | 13.94 | 14.67 | 1541 | 16.15 | 16.90 | 17.65 | 18.40 | 21.43
29 9.99 | 10.75| 1152 | 12.29 | 13.06 | 13.84 | 14.62 | 1540 | 16.19 | 16.98 | 17.77 | 18.57 | 19.37 | 22.59
30 1041 | 11.22 | 12.04 | 12.86 | 13.68 | 14.50 | 15.33 | 16.16 | 17.00 | 17.84 | 18.68 | 19.53 | 20.38 | 23.81
31 10.85 | 11.71 | 1257 | 13.44 | 1431 | 15.19 | 16.07 | 16.95| 17.84 | 18.73 | 19.63 | 20.53 | 21.43 | 25.09
32 11.29 | 12.20 | 13.12 | 14.04 | 1496 | 15.89 | 16.83 | 17.77 | 18.71 | 19.66 | 20.61 | 21.57 | 22.53 | 26.43
33 11.74 | 12.71 | 13.68 | 1466 | 1564 | 16.63 | 17.62 | 18.62 | 19.62 | 20.63 | 21.64 | 22.66 | 23.68 | 27.82
34 12.21 | 13.23 | 14.26 | 1530 | 16.34 | 17.39 | 18.44 | 19.50 | 20.56 | 21.63 | 22.71 | 23.79 | 24.88 | 29.29
35 12.68 | 13.77 | 14.86 | 1596 | 17.06 | 18.17 | 19.29 | 20.41 | 21.54 | 22.68 | 26.82 | 24.97 | 26.13 | 30.82
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Technical Overview

Specific Humidity Chart (kg/kg)

Temper- Relative Humidity

ature(C) | 20% 25% 30% 35% 40% 45% 50% 55% 60% 65% 70% 75% 80%
1 0.00081 | 0.00101 | 0.00121 | 0.00142 | 0.00162 | 0.00182 | 0.00203 | 0.00223 | 0.00243 | 0.00263 | 0.00284 | 0.00304 | 0.00324

2 0.00087 | 0.00108 | 0.00131 | 0.00152 | 0.00174 | 0.00196 | 0.00217 | 0.00240 | 0.00261 | 0.00283 | 0.00305 | 0.00327 | 0.00348

3 0.00093 | 0.00117 | 0.00140 | 0.00163 | 0.00187 | 0.00210 | 0.00234 | 0.00257 | 0.00281 | 0.00304 | 0.00328 | 0.00351 | 0.00375

4 0.00100 | 0.00125 | 0.00150 | 0.00176 | 0.00200 | 0.00226 | 0.00251 | 0.00276 | 0.00301 | 0.00326 | 0.00351 | 0.00377 | 0.00402

5 0.00108 | 0.00135 | 0.00161 | 0.00188 | 0.00215 | 0.00242 | 0.00269 | 0.00296 | 0.00323 | 0.00350 | 0.00377 | 0.00404 | 0.00431

6 0.00116 | 0.00144 | 0.00173 | 0.00202 | 0.00231 | 0.00260 | 0.00289 | 0.00317 | 0.00347 | 0.00376 | 0.00404 | 0.00434 | 0.00462

7 0.00124 | 0.00155 | 0.00185 | 0.00216 | 0.00247 | 0.00279 | 0.00309 | 0.00340 | 0.00371 | 0.00403 | 0.00433 | 0.00465 | 0.00496

8 0.00132 | 0.00165 | 0.00199 | 0.00232 | 0.00264 | 0.00298 | 0.00332 | 0.00364 | 0.00397 | 0.00431 | 0.00464 | 0.00498 | 0.00532

9 0.00141 | 0.00177 | 0.00212 | 0.00248 | 0.00284 | 0.00319 | 0.00355 | 0.00391 | 0.00426 | 0.00462 | 0.00498 | 0.00533 | 0.00569

10 0.00151 | 0.00189 | 0.00227 | 0.00265 | 0.00303 | 0.00341 | 0.00379 | 0.00418 | 0.00456 | 0.00494 | 0.00532 | 0.00570 | 0.00609

11 0.00162 | 0.00202 | 0.00243 | 0.00284 | 0.00324 | 0.00365 | 0.00406 | 0.00447 | 0.00488 | 0.00529 | 0.00569 | 0.00611 | 0.00651

12 0.00173 | 0.00216 | 0.00260 | 0.00303 | 0.00346 | 0.00390 | 0.00434 | 0.00478 | 0.00521 | 0.00565 | 0.00608 | 0.00653 | 0.00696

13 0.00185 | 0.00231 | 0.00277 | 0.00324 | 0.00370 | 0.00417 | 0.00464 | 0.00510 | 0.00557 | 0.00604 | 0.00650 | 0.00697 | 0.00744

14 0.00197 | 0.00247 | 0.00296 | 0.00346 | 0.00395 | 0.00445 | 0.00494 | 0.00545 | 0.00595 | 0.00644 | 0.00694 | 0.00745 | 0.00795

15 0.00211 | 0.00263 | 0.00316 | 0.00369 | 0.00422 | 0.00475 | 0.00528 | 0.00582 | 0.00634 | 0.00688 | 0.00742 | 0.00795 | 0.00849

16 0.00224 | 0.00281 | 0.00337 | 0.00394 | 0.00450 | 0.00507 | 0.00563 | 0.00620 | 0.00677 | 0.00735 | 0.00791 | 0.00848 | 0.00906

17 0.00239 | 0.00299 | 0.00359 | 0.00420 | 0.00480 | 0.00540 | 0.00600 | 0.00662 | 0.00722 | 0.00783 | 0.00844 | 0.00906 | 0.00967

18 0.00255 | 0.00319 | 0.00383 | 0.00447 | 0.00511 | 0.00576 | 0.00641 | 0.00705 | 0.00770 | 0.00834 | 0.00900 | 0.00965 | 0.01031

19 0.00271 | 0.00339 | 0.00408 | 0.00476 | 0.00545 | 0.00614 | 0.00682 | 0.00751 | 0.00820 | 0.00889 | 0.00959 | 0.01028 | 0.01098

20 0.00289 | 0.00361 | 0.00434 | 0.00507 | 0.00580 | 0.00653 | 0.00726 | 0.00800 | 0.00874 | 0.00947 | 0.01022 | 0.01095 | 0.01169

21 0.00307 | 0.00384 | 0.00461 | 0.00539 | 0.00617 | 0.00695 | 0.00773 | 0.00851 | 0.00929 | 0.01009 | 0.01088 | 0.01166 | 0.01245

22 0.00327 | 0.00409 | 0.00491 | 0.00574 | 0.00656 | 0.00740 | 0.00822 | 0.00905 | 0.00990 | 0.01073 | 0.01157 | 0.01242 | 0.01326

23 0.00347 | 0.00435 | 0.00522 | 0.00610 | 0.00697 | 0.00786 | 0.00875 | 0.00964 | 0.01052 | 0.01142 | 0.01231 | 0.01321 | 0.01411

24 0.00368 | 0.00462 | 0.00555 | 0.00648 | 0.00741 | 0.00836 | 0.00930 | 0.01024 | 0.01119 | 0.01215 | 0.01309 | 0.01405 | 0.01500

25 0.00392 | 0.00491 | 0.00590 | 0.00689 | 0.00787 | 0.00888 | 0.00988 | 0.01089 | 0.01190 | 0.01290 | 0.01392 | 0.01494 | 0.01595

26 0.00416 | 0.00521 | 0.00626 | 0.00731 | 0.00837 | 0.00942 | 0.01050 | 0.01156 | 0.01263 | 0.01371 | 0.01480 | 0.01587 | 0.01697

27 0.00441 | 0.00552 | 0.00664 | 0.00776 | 0.00889 | 0.01001 | 0.01115 | 0.01228 | 0.01342 | 0.01457 | 0.01571 | 0.01687 | 0.01802

28 0.00468 | 0.00586 | 0.00705 | 0.00823 | 0.00943 | 0.01063 | 0.01183 | 0.01303 | 0.01425 | 0.01547 | 0.01668 | 0.01791 | 0.01914

29 0.00496 | 0.00621 | 0.00747 | 0.00873 | 0.01000 | 0.01127 | 0.01255 | 0.01383 | 0.01512 | 0.01642 | 0.01771 | 0.01902 | 0.02032

30 0.00526 | 0.00526 | 0.00792 | 0.00925 | 0.01060 | 0.01196 | 0.01331 | 0.01467 | 0.01604 | 0.01742 | 0.01879 | 0.02017 | 0.02157
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Important Safety Guidelines

Safety Symbols

/A\WARNINGS and A\ CAUTIONS.

/A WARNING
A\ CAUTION

/\ symbols inform you of a WARNING or CAUTION to observe. The illustration within
the triangle shows the nature of the precaution. (For example, the symbol at the left
indicates possible danger from a rotating fan.)

9 @ symbols indicate actions which must be taken. The illustration within the circle shows

serious injury.

the nature of the precaution. (For example, the symbol at the left indicates that the unit
must be grounded)

A WARNI NG | Failure to follow instructions

Regarding the Working Environment

The safety precautions listed herein are to ensure safe and proper use of this equipment for your protection and to prevent losses to you, the
surrounding area, and people nearby. Important safety precautions are classified into two categories,

Failure to follow instructions contained in a WARNING may result in death or

Failure to follow instructions contained in a CAUTION may result in personal
injury or damage to property.

© symbols indicate prohibited actions. The illustration within the circle shows the
nature of the action which is prohibited. (The example to the left indicates that user
disassembly is prohibited.)

Please note that items noted in A\ CAUTIONS can result in very serious consequences
depending on the particular situation. Both CAUTIONS and WARNINGS must be
heeded to ensure adequate safety.

contained in a WARNING may result in death or serious injury.

Product Use Limitations

(1) When using this equipment in connection with important facilities, be sure
to establish backup and/or failsafe measures so that even in the event
of breakdown of this equipment, such breakdown won't lead to serious
accidents or losses.

(2) This equipment is designed and produced as general purpose equipment
to be used in general manufacturing applications. Accordingly, the warranty
does not apply to nor cover the following applications. However, in
cases where the customer/user takes full responsibility and confirms the
performance of the equipment in advance, and takes necessary safety
precautions, please consult with ORION and we will consider if use of the
unit in the desired application is appropriate.

1. Atomic energy, aviation, aerospace, railway works, shipping, vehicles,
medical applications, transportation applications, and/or any
applications where it might have a great effect on human life or property.

2. Electricity, gas, or water supply systems, etc. where high levels of
reliability and safety are demanded.

Do not operate where the product could come into contact with wind, rain, or water.
Exposure to water splash or rain could lead to electric shock or fire.

Operate the product on a level and stable surface that can
fully withstand the weight of the product.

Failure to use the product on a stable surface can lead to water leakage
and tipping over or falling, which in turn could lead to injury.

Ensure adequate drain piping.

Improper drain construction can lead to trouble such as water leakage
or failure of drainage to properly drain.

e 90

Regarding Installation

Be certain that all electrical wiring is done in accordance
with relevant electrical construction and internal wiring
regulations, and use only prescribed cables.

Installation with an insufficient power supply or improper installation can
result in electric shock or fire. Improperly securing cables to electrical
contacts can lead to electric shock, overheating, or fire.

Do not operate this product in areas where leakage of
corrosive or flammable gases could possibly occur.
Corrosive gases either in the air to be processed, or in the area
surrounding the product, could lead to product breakdown. And if
by some chance there were a flammable gas leakage and the gas
accumulated near the product, it could result in a fire.

Always properly ground this equipment.
Do not attach the grounding wire to gas pipes, water pipes, lightning rods, etc.
Improper grounding can lead to electric shock.

Please arrange for installation by your dealer or other
qualified persons.

Installation undertaken by unqualified or inexperienced persons may result in
improper installation, which can lead to water leakage, electric shock, or fire.

Be sure to install an earth leakage breaker.

Using the equipment without an earth leakage breaker can lead to
electric shock.

Be sure to read the operating manual before operating this
equipment.

Mistakes in operation can lead to product breakdown or result in an
accident. Read the operating manual and use this equipment properly.
Keep the operating manual in safe place.

Before cleaning or performing maintenance or inspections,
always cut off the power source.
Failure to do so may result in electric shock, injury, or burns.

When transferring this product, be sure to also include the
instruction manual.

The instruction manual should be included with the product in the event
that it is sold or transfered so that the new owner can also refer to in
order to safely operate the product.

Operate the product within its specified operating ranges.
Operating equipment outside specified operating ranges can result in
damage to the equipment, which may result in injury, leakage, etc.

Do not modify this equipment.
Modifying this equipment will void the product warranty.

Take measures to prevent combustion in case of refrigerant leaks.
For products that contain combustible refrigerant gas (R32) that are
installed indoors, measures against the refrigerant combusting should
be carried out, such as providing adequate ventilation and preventing
nearby flames.

@
@
@
N
®
@

Do not stick fingers or other objects into the air intake or
outlet vents.

Contact with the internal high speed fan could lead to injury.

Do not sit on or put things on this equipment.
Doing so can cause the machine to tip or fall and may lead to injury.

If abnormal operation is observed, stop operation of the
product and consult with your dealer or a qualified repair
person.

Continued operation when the product is performing abnormally can
lead to electric shock or fire.

After confirming the safety of the product and everything
related to it, have someone sufficiently knowledgeable and
experienced operate the product.

Always carry out proper inspections and cleaning as
indicated in the instruction manual.

Do not modify settings of safety features of this equipment.
Modifying such settings can lead to an damage or fire.

Do not use water directly on the product or in the unit
component area and do not wash the unit with water.
Failure to follow this warning may lead to electric shock or fire.
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A CAUTION

damage to property.

Failure to follow instructions contained in a CAUTION may result in personal injury or

Regarding Standard Operation

The following water quality standard should be used as a guideline
for primary cooling water (water for water-cooled condensers in
refrigeration equipment, and conditioned water used for humidification).
o Primary cooling water water quality standard level ...... As for water-cooled
models, if using something other than distilled water for industrial use as the
primary cooling water, please use water that falls within the following water
standard guidelines.

Cooling Water Type Has Tendency Towards:
Iltem
Circulating Water| Make-Up Water | Corrosion | Scaling
pH(25 ©) 65182 |[60t80 | O O
Conductivity (uS/em) (25 C) | Max. 800 | Max. 300 | O O
g Chioride ion (mgCl/L) | Max. 200 | Max.50 | O
g | suiphate mes0 /) | Max. 200 | Max.50 | O
§ A mption (0H48) (mgCat0s) | Max. 100 | Max. 50 O
% Total hardness (M8CaC0+/L) | Max. 200 | Max. 70 O
& Calcium hardness (mgCaC0as/L) | Max. 150 | Max. 50 O
Silica ion (mgSi0=/L)| Max. 50 | Max. 30 O
Iron (mgFe/)| Max. 1.0 | Max0.3 | O O
% Copper (mgCu/L) | Max 0.3 |0.1 orless O
g Sulfide ion (meS™/L) | Not detected | Not detected | (O
% Ammonium ion  (mgNH4'/L) | Max. 1.0 Max. 1.0 O
% Residual chlorine  (mgCl/) | Max 0.3 | Max0.3 | O
E Free carbon dioxide (mgC02/L) | Max. 4.0 Max. 4.0 O
Ryznar Stability Index 6.0to 7.0 —_— O O

Excerpt from JRA-GL-02-1994 of The Japan Refrigeration and Air Conditioning Industry Association

e Within the "Tendency toward" column, items marked with a o indicate this
component can lead to corrosion or scaling as indicated.

e The 15 items listed above are the primary components that can lead to
corrosion or scaling.

Regarding Inspection and Maintenance

o Deionized water for humidification ......... Operate with RO treated (deionized)
water that meets the following water quality.

Water Quality (Electrical conductivity) | 1to 10 uS/cm

* If the quality of water to be used for humidification does not fall within the prescribed
guidelines, it may encourage corrosion and/or clogging, etc. in the circulation or
humidifier sections of the equipment. Please confirm water quality prior to use.

* Compatible models......... AP * MVK
PAP + K « KW ¢ KR « KJ

Do not apply excessive force to the temperature (or humidity) sensor.
Doing so can result in product breakdown.

0 Periodically inspect the condenser and each of the filters for dirt and

clean as required.

When cleaning the condenser, do not directly touch the fins. (On air-
cooled models only) Doing so can result in injury.

0 Plan for enough space around the product to facilitate optimum unit performance as well as a working space for maintenance tasks.

Precision
Air Processor

At least 100 cm

At least 100 cm

At least 100 cm

> g

At least 100 cm
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A Orion Products -- Service and Safety

@ Safety Notes

- Before operating this equipment, please read the instruction manual carefully, and only use as indicated.

- For installation of this equipment and required wiring, employ a qualified person or consult your dealer.

- Be sure to select equipment which suits your needs. Do not use this equipment for purposes other than those for which it
is intended. Doing so can lead to accidents or equipment breakdown.

@ Air-Cooled Models
If the condenser becomes clogged with dust or dirt, heat
exchange will be greatly reduced and electricity consumption
will increase. This will lead not only to decreased performance,
but can also lead to the activation of built-in safety devices,
and eventual damage to the equipment. For these reasons,
the condenser should be cleaned on a regular basis.

Regarding After-Service

@ For information regarding repair of equipment that has been
in operation, please consult your dealer.

@ The customer will be responsible for charges incurred for
repairs conducted after the warranty period has expired. In
cases where equipment function can be improved by certain
service procedures, such procedures will be taken at the
specific request of the customer.

@ Regarding spare parts... "Spare parts" are those which are
necessary in order to maintain the function of the product.
It is the policy of ORION to maintain a stock of replacement
parts for 7 years after production of the product ceases.

Refrigerant Management

Some of the products in this catalog contain HFC refrigerants. Refrigeration
technologies that use HFC refrigerants are essential for achieving efficient
temperature control, and while such technologies make great contributions
toward saving energy, there is also concern of the impact that the accidental
release of HFC refrigerants into the atmosphere has on global warming.

When dealing with HFCs, please ensure compliance with laws and regulations
and be sure to manage them appropriately for your safety and for the protection

of the environment.

® Water-Cooled Models
In general, water used to cool condensers will be well-
water, tap water, or water from a cooling tower. However
water of insufficient quality can lead to scaling in cooling
pipes resulting in lower levels of heat exchange, increased
electricity consumption and lower performance. Therefore
water quality should be confirmed on a regular basis.

Recommended Maintenance Inspections

@ Depending on the particular item, extended use can lead to
the product becoming dirty or worn, which can lead to decreased
performance. In order to realize continued best performance
of this equipment, in addition to prescribed customer
maintenance, it is also recommended that regular inspections
be conducted. (Service and inspection fees apply.

For further information please consult your dealer or
contact ORION directly.

@GWP Values of Refrigerants Used in Our Products
Global Warming Potential

Refrigerant (100-year GWP)
R-134a 1430
R-404a 3920
R-407¢ 1770
R-410A 2090
R-32 675

* For details about the refrigerant used in specific
products, please refer to the product's specification

page.
ORION is continuing to develop a complete and N
trustworthy nationwide network of expedient sales
and service -- everywhere, anytime.
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*ORION has wide reaching regional service bases in from the date of purchase
various countries throughout the world. L Y, (or 10,000 hours of operating time).

Please consult your ORION dealer for details.

For inquiries, please contact the following representative:

This catalog contains product specifications as of August 2023.

e Actual product colors may vary slightly from the pictures.

e Please note that the structure or specifications of products contained
in this catalog are subject to change without prior notice.

ORION MACHINERY CO.,LTD.

International 246 Kotaka, Suzaka-shi, Nagano-ken, 382-8502 Japan

Group TEL +81-(0)26-246-5664 FAX +81-(0)26-246-5022
Email: kokusai@orionkikai.co.jp

Head Office 246 Kotaka, Suzaka-shi, Nagano-ken, 382-8502 Japan

& Factory TEL +81-(0)26-245-1230 FAX +81-(0)26-245-5424

URL: http://www.orionkikai.co.jp
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