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Basic Principles
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2 AChiller is a device to control the temperature
a  of a customer’s tool or machine.
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Cooling and Heating Methods
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* . . . .
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Cooling and Heating Methods

Basic principles of heat exchange

SMC's chillers are divided in 3 families according to their
operating principle

Basic Principles

1. Water-cooled

2. Refrigerated
3. Peltier
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Cooling and Heating Methods

In principle, this kind of chiller consist of a

Water-cooled Chillers
heat exchanger only.

What is a heat exchanger?

A heat exchanger is a device used to passively transfer heat
o e g osesi'a¥.  Heal exchanger for cooling from one material to another.

the circulating fluid

i e N Heat exchangers are basically two chambers separated by a
. . single wall. Most heat exchangers are simply two
irculating passageways of pipe that snake back and forth, turning in on

Basic Principles

flutd themselves.
B e [Fecy viser o] €—/ /A-/4 V.
1 Corcumma s ]—— [ i

é\ [Fecity water W}y || 5
°*\ The circulating fluid Creuaing s ] €— 7474_

temperature cannot be

set lower than the facility The circulating fluid temperature can

water temperature. be set higher than the facility water
temperature by means of an electric
heater.
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Chillers Exchanger

SN ANNSAINASNANANS
A R R Y e N

Heat is exchanged between
circulating fluid and facility water
by means of an heat exchanger.
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Basic Principles

| Facility Water OUT |( 17

| Circulating Fluid IN |
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|Girculating Fluid OUT | 4Gt 74 / / / /

Operation and assembly principle of a

Flow schematic of a brazed plate heat exchanger
brazed plate heat exchanger
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Qo Refrigerated chillers
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% In principle, this kind of chillers consist of:
m
v'Compressor |
Expansion valve  Eyaporator
v'Condenser Condenser — —
(Water-cooled)
Low-
\/EvapOrator - temperature Circulating
. refrigerant fluid
v'Expansion valve Facility
water |
- — -—
(Air-cooled) High- (5=
. temperatlgre  —
3 8 refrigerant gas
Fan
el
- Compressor

Refrigerated cycle
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Q
o Peltier chillers
@)
-
—
D_ COO|II‘IQ Heat suction (cooling) Heatlng Heat generation (heating)
QO Circulating fluid Circulating fluid
-— | |
3 ( (
Electron flow N P (? Electron Electron flow N P Electron
\(?G’ - ~" hole flow \éﬁ Ay )~ hole flow
[ {
| |
Facility water Facility water
Current Heat generation (heating) Current Heat suction (cooling)
R—L - ——i
DC power supply DC power supply

Electrons in the n-type element (moving in the opposite direction of the current) and
“holes” in the p-type element (moving in the same direction of the current) transfer heat
and charge from one side of the device to the other.
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Temperature Control Equipment

%) : :
k) High performance chiller ~20 10 40°C
= I | | | 9:0
2 E % 20t090°C
= : - | : : : :
QO o = 8 0 owe0c
Q e - ® -
n = O -30 90
2
m a -:;:.;zs
S O Short Start-up and “Down” Times
o Fast temperature response

Fluid auto-collection (optional)

Easy maintenance
N 5 ‘! Alarm indication
Series HRZ

O Applicable for Various

Operating Conditions

Wide SP Temp. range: -20 ~ 90C
Wide cooling capacity: 1 ~ 15 kW
Temp. stability: =0.1C

Available for various fluids

Running Cost Reduction
Low power consumption
Leak-proof with low evaporation
Low facility water consumption

Thermo-chiller



Temperature Control Equipment
High performance chiller

Refrigeration circuit

~Expansion
o valve (a)
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v Expansion
~ valve (b)

Circulatin
; Internal pump 9
Refrigerator pump
Level Level
Water control valve switch switch O
Cooling e [ |)E|(| Refrigerant 9
water dryer Heat
outlet exchanger
High |
- - - @ rressure
Cooling water circuit gauge
L, [ ] High- Main [ Pressure Temperature
Water-cooled prr]e?s#re tank sensor sensor
condenser f shuto |;| m Circulating
pressure fluid
Cooling wip 3 switch b §= discharge
water Flow rate sensor  gutlet
inlet
Circulating
& 3 *ﬂuid return
Q Sub tank

HRZ Thermo-chiller: Construction
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Temperature Control Equipment
High performance chiller

Series HRW

Thermo-chiller

20 1o 90°C

O Applicable for Various

Operating Conditions
Wide SP Temp. range 20 ~ 90C
Wide cooling capacity 2 ~ 30 kW
Available for various fluids

Reduced Fab Facility Requirements
Smaller power utility box required

Less air-conditioning required

Less space required

Running Cost Reduction

Low power consumption
Leak-proof with low evaporation
Low facility water consumption




Temperature Control Equipment
High performance chiller
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|

Circulating fluid

recovery tank

o2

mt
i

Main tank

Circulating
Level switch pump
Internal | Heater
PUMP | 1q mperature
fuse

_"_

—_la 151

MNon-return valve

Pressure Temperature CIrculaIIng fluid circuit

5ensor Sensor

Flow rate sensor

= T ‘ Circulating fluid
" pas ng outlet port
Heat Solenoid Rc 3/4
Temperature €Xchanger  valve

sensor Temperature
a &) sensor Facility water
P e ) 4= inlet
Rec 34
— Fﬂcllltylwater circuit
Ciroulat '/ Facility water
irculating &4 by-pass pipe
fluid fill ypasspb
1 | port
Facility water
- outlet
V™ Rc a4
Temperature sensor
Circulating 5] {, e Circulating fluid
fluid level et ’ return port
l gauge '—I Rc 34
Tank drain port

| % Leak switch (float type)

Rc 3/8

5%] Drain pan port

HRW Thermo-chiller: Construction

Rc 3/8



Temperature Control Equipment
Basic Type Chiller

10 1o 30°C

Basic Principles

Applicable for Various Operating Conditions
Wide SP Temp. range 5 ~ 30C

Wide cooling capacity 1.0 ~ 2.2 kW

Available for various fluids

Series HRSE O Triple Control

Basic Type Compressor, fan, electronic control valve can be
controlled depending on heat-load
Power consumption reduced by 33%

Low-noise Design
55dB(A)
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Temperature Control Equipment

Air-cooled condenser
fan control

Compressor
ON/OFF control

(For expansion valve outlet)

=4
Pressure sensor
(For high-pressure
refrigerant gas)
Fan
Electronic vaive [E]H(X)

Temperature sensor

Electronic
valve control

Circulating fluid
g return
n
User's equipment
(Heat source)
Fluid level
indicator
Temperature sensor
Circulating fiuid
Fordacnarge) () | St
i ||

|| orain port



Temperature Control Equipment
Compact chiller

5 to 40°C

Applicable for Various Operating Conditions
Wide SP Temp. range 5 ~ 40C

Wide cooling capacity 1.1 ~5 kW

Available for various fluids
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Series HRS

Self diagnosis function |
and check display

* 31 types of alarm codes

Communication function

. » Equipped with serial
""‘ﬂ communication (RS232C,
I R5485) and contact 1/Os
(2 inputs and 3 outputs)

ME_“_?;JJ as standard.

Thermo-chiller




Temperature Control Equipment

N
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< Air-cooled HRS[I-A-[] Water-cooled HRS[I-W-[]
S
N N Circulating
O Circulating fluid fluid
S Resin tank Temperature return port Resin tank Temperature return port
(0p) sensor Fi o1 ,;2 sensor Rcl1/2
CG {For return) G2 (For return) & =
m . e
O } Circulating | |
Level switch — Level swrlch fiuid circuit —t
- — Evaporator <l [ — Evaporator
/ //
""""""" e o T — Circulating
“Tomperaiure
Temperature sensor Temperature Refigeraton crcit P Tenperlie 151 | fiuig outlet
n'.:'m (xnpes e oo lfidouter ¢ o fosiay) | /2
Com (For dlscharge'l Bci/2 = Comp GO =
Pressure sensar I = — prassue sensr | 1 Fm._mm
OF low-pressure p ) .
" freee i) = Rl = o
Ventiaion 553_ ; (Forichere o gt IBSSUS Fxy Walercmhd !
B i | gl
g por R-{Fiter |
: ) m e ] | — — Eq:ﬂﬂﬂm mﬂﬁ. — I -
- E_::E'ansbn Ty W Circulating fluid circuit L\ — — — =
Facity water inlet
Air-cooled condenser Water-cooled condenser Red®

HRS012/018/024 Thermo-chiller: Construction
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Temperature Control Equipment

< — — Circulating fluid circuit
“4+—— Refrigeration circuit
4--— Automatic fluid filling circuit

(For option with automatic

fluid filling)-J
N (P
Solenoid valve for
/ e —-— . automatic fluid filling |
Tank Temp sensor @ P
s (for return port) =
- r :
p— ), |
- Level switch I
t b |
- ‘ D B T T M
———————— —/— ™ |
| |
| |
Air-cooled N Temp sensor I : Temp sensor
Condenser o Comp—X—X—Y ' | (for outlet)
S |
Y ~ Press sensor | | +— —@—@—
o (for low pressure) | | Press sensor
entilation | ||
|

0

[

SO0

Expansion2

D C

O

| Illl
L/.

[

@[]

Press sensor
(for high pressure)

Expansion‘

D

| (for outlet )

DKF— v ﬂmp J

Automatic

+ a-— fluid filling port

Rc3/a

CQwer flow port

Rc3/4

_ Circulating
fluid return port
Rc1/2

—»
Heat exchanger

Circulating fluid outlet
~F* Re1r2

Ventilation

—

>k Drain port

O

HRSO050 Air Cooled Thermo-chiller: Construction
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Temperature Control Equipment

<« ——  Circulating fluid circuit
4—— Refrigeration circuit

- Facility water circuit

4 --— Automatic fluid filling circuit

(For option with automatic

fluid filling)-J

N

/? o automaticfuidfiing
Temp sensor
[ Tank ) @

(for return port

‘_ .............................

Solenoid valve for

A

I
P
p— L |
- Level switch |
Fy I
. - — — — — — — \r \I_ _____ T——T—— j‘
———————— A |
|
Plug (i H—g-—-1# ! I
! i N Temp sensor | : Temp sensor
| < Corry—@—@—" : | (for outlet)
| i k\- Press sensor | | 'S X
w | | (for low pressure) | I bress sensor
condenser | | e———- | (foroutiet)
ESENE T | :
s T Y {pumpp»
5 | Press sensor Expan3|on2
‘for h|gh pressure,l
Y -
; 5’ Expansmm Water
regulating valve

e -

Automatic
— 1-— fluid filling port
Rc3/8
Over flow port
Rc3/4
_ Circulating
fluid return port
Rct/z

—

i

Heat exchanger

Circulating fluid outlet
Rec1/2

%] Drain port

> Facility water outlet
Rec1/2

_ Facility water inlet
Rc1/2

O

HRSO050 Water Cooled Thermo-chiller: Construction




Temperature Control Equipment

Energy saving chiller
5 to 40°C

Energy saving
Triple inverts (Compressor, fan, pump)
Power consumption reduced by 34%

W O Short Start-up and “Down” Times
Fast temperature response
Series HRSH \’——_- Easy maintenance
Alarm indication

O Anplicable for Various Outdoor installation
Operating Conditions IPX4 rating

Wide SP Temp. range 5 ~ 40C
Wide cooling capacity 10 ~ 25 kW
Temp. stability: =£0.1C

Available for various fluids

[

Basic Principles
B A

u
¥

Thermo-chiller



Temperature Control Equipment
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@ HRSHO-W-01 HRSHO-A-T]

o (Water-cooled refrigeration) (Air-cooled refrigeration)
" — Ventilation

() DC inverter fan

(- -I
= e s

@)

Air-cooled Evaporator
% Waé(e):gggls%? condenser a2 ¢
Faciity water et ' Ventilation i
Temperature sensor
(For compressor| . g .
discharge)
Facility water circuit L Y - Fluid level
~ mdlcator
sl BN S _f\_.“ Overflow port
PN kA I“ | Automatic fluid fill port
ol - /“ 'Circulating fluid return port
Temperature sensor z = —/ i s User's equipment
(For compressor intake) @ @ o (M?wp',;e)n
p Drain port
DC inverter t b |

Pressure sensor Temperalure sensor '\ Girculating fluid outlet
compressor (For discharge)  (Fordscharge 9

Refrigeration circuit Circulating fluid circuit

HRSH series Thermo-chiller;: Construction



Temperature Control Equipment

High Precision chiller
10 to 60°C

—20 100

O Precise temperature control

Circulating fluid by using a Peltier device

Basic Principles

O No refrigerant

Environmentally friendly

O Applicable for Various Operating Conditions
Cooling capacity: 140 ~ 1200 W
Temp. stability: =0.01 to 0.03C
Available for various fluids




Temperature Control Equipment

(7))
Q
L2
8 Alr-OOOIEd Series HEC-A --------------------------------------
.D:_
O Noise filter
% F: — : T Power switch
m Power supply & < Controller ,u.‘ Fan I
Controller ]:[

Switching power supply

o -—— -——

Heat exchanger

Circulating fluid

Clrculating fluid

CIn )

[Peltier device}ﬁ- —— -‘i— —

{Thermo-module)

Heat exchanger
(Cooling side)

1 Fan

<] Circulating fluid

supply port
(Tank lid)

- Level switch

= Circulating fluid
I drain port

Flow switch {option)

HEC Air Cooled Thermo-con: Construction




Basic Principles

Temperature Control Equipment

Series HEC_W ................................

Power supply & 2 Controller

Controller

Power switch |

I = 5

\PE

Switching power supply Moise filter

Flow switch *3

Heat exchanger

| | ¢ (Circulating fluid side)

[Peltier device}ﬂ T

Heat exchanger

{Thermo-module)

Y (Cooling side) %

L ™

]

/ Circulating fluid

Clrculating fluid

Sensor

Tﬂmpafﬂturel Level switch *1 7

—<] Circulating fluid

supply port
(Tank lid)

Circulating *2 I
tankg Supply tank !

Facility water Facility water ‘J]
@ Circulating

fluid drain port

*1 Optional setting for the HEC001 and 003
*2 Net built in the HEC001 and 003
"3 Opticnal setting for the HEC001 and 003 only

HEC Water Cooled Thermo-con: Construction




Temperature Control Equipment
High Precision Rack Mounted Chiller

10 to 60°C

O Applicable for Various Operating Conditions
Cooling capacity: 200 ~ 1000 W
Temp. stability: =0.01 to 0.03C
Available for various fluids

-
\

EO
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R O Precise temperature control
-..'l-.,.s' | Circulating fluid by using a Peltier device
>

]

‘ >
3

A

Series HRCR

O Installation

19 inch Rack Mounted (can be operated without being mounted to a rack)
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Applications

(7p]
) . j :
E Laser beam machine/Laser welding machine
O Cooling of the laser oscillation part and power source
c
—
al
S
7)) . . ; '
o] Printing machine Cleaning machine
m Temperature control of Temperature control of
the ink roller cleaning solution
Resistance welding High frequency induction
Arc welding machine machine (Spot welding) heating equipment
Cooling of the power Cooling of the welding head elecirodes,  Cooling of the heating coils, high frequency
M transformers and transi it and around inverters
v S S soUrce ransformers and transistors (thyristors) power source and arou
: High frequency inverter

Heating coil




o (N

Contents

Basic Principles

Main Parameters



Ly

Main Parameters
How does a Chiller operate and what are its main components?

A Chiller operates by:

1. Controlling the temperature of a fluid

Basic Principles

This requires: Function

v’ Temperature sensor > measurement

Heating source

v

S > heat exchange
v" Cooling source
v

Controlunit - -------mo oo > control

2. Circulating this fluid through the customer’s tool
This requires:

v Pump
v' Tank

...................... > circulation
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Main Parameters
Main specifications of a Chiller

Characteristics that define whether the Chiller is suitable or not for a
specific application

2 —set temperature &
1 - fluid type 5 —discharge pressure 3 - flow rate/J [ temperature stability ]
) _i\\ ) /
— Circulating Temperaturé\l.enmr J/
. | 4
fluid tank | == 1

Basic Principles

— — , C:!’ : l
6 —cooling metho Circulating fluid pumpi
i -
—— t/ Customer’s
—return femperature H
[ (Cooling / HeLting capacity) desired
! temperature
8 — commurlication type control location
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Main Parameters

&
° 1 — Fluid type
O . . .
—  What type of circulating fluids to use?
—
al
O
7))
©
m
Tap water De-ionized water
Advantages Disadvantages Advantages Disadvantages
* Easy handling * Low electrical resistance * Easy handling * Corrodes metals
* Low price * Freezes below 0° C * Low price * Freezes below 0° C
* High specific heat * Needs periodical replacement * High specific heat * Needs DI filter and resistivity
* Non-toxic (high running cost) * High electrical resistance control device (high initial cost)
* Needs periodical replacement
Water + Ethylene Glycol solution of water and DI filter
Advantages _ Disadvantages Galden (solvay solexis ), Fluorinert (am)
* Low freezing point * Low electrical resistance
* Good specific heat * Flammable (concentrations > 80%)| |Advantages Disadvantages
* No corroding metals * EG concentration needs to be * Low freezing point * Very expensive (high initial cost)
kept constant (high running cost) * Doesn’t corrode metals * Toxic
* Toxic * Very high electric resistance
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Main Parameters
2 — Set temperature

What should be the temperature of the circulating fluid
supplied by the Chiller?

What is the maximum fluctuation allowed?
(— Temperature Stability)

Basic Principles

Example: T1 =-20 = 0.1° C

2‘3“ _________________________________________________________
S o L L
= Conventional'model ; ! : : :
T 200 e Mt e (RS < G~ s
m 1 1 1 1 1 1 1 1
o 1 1 1 1 1 | 1 1
E -21.0Lp------ bmcaes -=c=ccg=acsacfeocoacbencacs modeacs
2 1 1 1 1 1 1 1
g 190 [
> -20.0 - ' L et
£ l l l . . ' l l
T - I L N S R B L 0
3 21.0 1205590. i : : :
-(3 _______ r I______-__:—-_____I_______I_ ______ o I_______I__
2kWloadp----------o o ——
0 KW load j j 5 ” U | f f f
|| 15 sec. Time
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Main Parameters
3 — Flow rate

What should be the flow rate of the circulating fluid supplied by the
Chiller to the customer’s tool?

Basic Principles

Example: g, = 10 L/min

4 — Return temperature (— Cooling / Heating capacity)

What is the temperature of the circulating fluid returning to the Chiller
from the customer’s tool?

Example: T2 =22° C
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Main Parameters

What is the cooling capacity required by the customer?
fluid type (specific heat C, density p)\

flow rate qv
>':> cooling capacity Q

set temperature T1
Q=qv*p*C*(T2-T1)

Basic Principles

return temperature T2 D

What is the cooling capacity provided by the Chiller?

10
8
- | . T A The cooling capacity provided by
= 7 { Requirement from customers | .
P ’X. ===l | | the Chiller depends on the set
3 5 — temperature.
g ¢
g s —— HRZ002-H
———— HRZ0D4-H
Vet — 1 o
' Example: 5 kW @ 50" C
20 a0 40 B0 &0 T 1] 1]
Circulating fluid setting temparature ("C)

The Cooling / Heating capacity provided by the Chiller is defined
completely only when the heat flow (removed or given to the
circulating fluid) is specified at a certain set temperature.
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Main Parameters
5 — Discharge pressure

What should be the pressure of the circulating fluid
supplied by the Chiller? *

* It is assumed that the tank is at ambient pressure.

HRZ004-H/o08-H
HRZ002-W/008-W

[ E.E

Basic Principles

—

e [ouset port B0 M)
40 0 —F

e,

—

ol jOusetpomsnug| )7?\ The discharge pressure
—— depends on the flow rate.
_._#_,-""

_!"- L
[

2]

| Feburn port
e

=R @ N E

L e Freszare 0 10 20 an 40
(m}  {MPa) Circulating fuld Tiow (min)

The pump capacity is defined properly only when the pressure rise at a
certain flow rate is specified.

Example: 0.1 MPa (gauge) @ 10 |/min
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Main Parameters

&
= 6 — Cooling method
S  How can the Chiller be cooled down?
—
al
O » What fluid is available to cool down the Chiller itself? Air, Water
7p)
ch Is cooling facility water available? | No = Air-cooled Yes = Water-cooled
Expansion valve  Evaporator
Condenser -
(Water-cooled)
Low-
- Iemperatlo.lu:e Circulating AIC00ICa
refrigerant fluid
Facility g 3
water — L
- Facility water —p —
(Air-cooled) High- | = S B
T temperatﬁre - i é
| 8 refrigerant gas - — e — —
Fan 8 g L Baall Peltier device Peltier device
[ Compressor
Refrigerated cycle

Water-cooled and Air-cooled versions of the same Chiller model.
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Main Parameters
7 — Power supply type

What is the available electric power supply?

\ 4

1-phase, 3-phase?

—'f 100 V, 127 V, 230 VV?

50 Hz, 60 Hz?

Basic Principles

v

W 220-240V / 50Hz O100-127V / 50Hz

0 220-240V / 60Hz W 100-127V /60Hz
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Main Parameters
8 — Communication type

What is the type of communication required to exchange information
between customer’s tool and Chiller?

|—' What information have to be exchanged between customer’s tool and Chiller?

Basic Principles

Available type of communication:
e contact input/output

« Serial

A\
JAA Operation in “Local mode” doesn’t require any communication
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Main Parameters
Communication type: Contact Input / Output

What information can be exchanged:

» remote START / STOP input signal
(customer’s tool — Chiller)

» output signal in case of ABNORMAL STOP
(Chiller - customer’s tool)

» output signal in case of NORMAL OPERATION
(Chiller - customer’s tool)

» output signal in case of WARNING
(Chiller - customer’s tool)

Basic Principles

[

¥ -

=i 5 o
. o
o

input signal
. Numln

. . output signal
m* . O3l

)

Chiller Customer’s tool
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Main Parameters

&
o Communication type: Serial
O
g What information can be exchanged:
D_ » circulating fluid set temperature input signal
(customer’s tool — Chiller) - writing
9 > circulating fluid present temperature output signal RS-_2_32C: standard for serial one-to-one communication.
% (Chiller - customer’s tool) - reading Additional hardware specifications and software protocol are
m » circulating fluid electrical resistivity output signal required to define it completely.
(Chiller — customer’s tool) — reading . . .
_ _ RS-485: standard for serial communication between
> remote START / STOP input signal several devices. Additional hardware specifications and
(customer’s tool — Chiller) - writing . .
software protocol are required to define it completely.
» circulating fluid flow output signal -
(Chiller — customer’s tool) - reading D N t
» circulating fluid discharge pressure output signal e VIce e ™
(Chiller — customer’s tool) — reading
20° C > other signals depending on the specific Chiller CanOpen, Ethernet, ...
R = (e}
- o

:

®
00
56

O input signal

output signal

Chiller customer’s tool
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Model Selection

Marketplace “Vision”

Basic Principles

Performance
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Model Selection

Situation 1

Basic Principles

“THE CUSTOMER KNOWS

THE COOLING CAPACITY.”



==y

Model Selection

7))
@
o
G [ 5 — Flow raet @ discharge 2 - set temperature
E 1 - fluid type pressure 3 - temperature stability
| -
o \ /
O
i e
n —p h
ccg e Circulating =) Temperature sensor J/
fluid tank |2 ) ‘i’ ’
8 - cooling me Circulating fluid pumpi
4=
N /\\
£2),Y @
RA i/\'j Customer’s
desired
temperature

control location

)

e

Circulator

£

|
NN =
. &I

4 — Cooling Capacity
(Return Temperature)

7 - Any special
requirements




Temperature Control Map

Talel|

Basic Pr

Temperature Cooling | Coalng | eepestee| Pump
Senas Featuras
range setting Ngemod | sy [eapacty F;"Bp Power supply Clrouating fusd 2o
& Wi this chiler, conling Waler can oe Z L = & 5 rlw g E
obfaned anywnane It Is necessary 3 1 ¥ = ¥ E E E
pecause of easy Instalation and easy 13KW g E z
operation. 1.9KW Megnel | Single-phase 100 VAC T
®For & wids rangs of appications such 5 to 40°C zaww| oy | see0 Hz) Tap wetar
as Isser machine tool, analytical aziw |50 e | %2 Mt | e 145 A | D2¥ONZE0 water Healing tunction e|lo|el|e e|lel|e
squipmeant, LGD manutacturing| g 0 | 5.1 w | Water- Limin A | o ) Etnylens giycal
oqspmant mak oo oz, o 59 kw | cooied = e | i | SuScus souton TN Imeriar ol B
= Compe: x x mm, AT )
s 50 L] 5 > 5090 rizy [16%) Compressar nvertar o e ol|e
[HRSO12/018/024) 6 ) - Pump Inverter o e e |e|e
*Timer oparation funchon, Low lsvel In . contr
tank, Fower tallure aulo-restart, Ami- P10 contrel bl B B sje|e
‘aperation funchion, el 3 phase 200 VAC OMOFF control .
o send function 510 35°C asww| M (50 Hz) T et Ermar dlagnoste function
®Ng nater raquired, clrculating ftuid 15 145 |cooed| | g8 echarical| s gnase 20010 250 yag | DOnzSd water Tor diagros S| 8|80 hd
neated using neat exhausted oy| - so| FW|water-[ Lmin seal pump | (60 Fz) Etnyiene glycal Flow sensorzwich o |o|e|e
refrigeratng crcult (B0 Hz) | cooled aqusols Solution
o Lownolss design: 70 dB{A) (HRS00ED) apnase sam 15 As | 0 AS-23C s|le|n|e
 Outdoor hstelston: IPX4 (HRS100/50) 5060 Hz) AS-385 o le|[e|e o|lele
* POWES CONEUMplion reduced by 53% Analng VO (Contact mputfoutput) k|l @ |8 @ LA RIE
Quistandng energy saving eftect wih - Fpnase 200VAS | o water
esrien 5 bo 40°C (50 Hz) Analog communication +* .l R
-Exwﬁmem neinperamrewsan 9.5 KW are | B Wecharical] 3-phase 200 10 230 VA foect waler
- : . DewiczMet Communication
1060 % D 670 mm &0 Wiz min scal pump | (50 Hz) E‘"\“‘?"EQ’!:"SDH .4 .4
£ @ #Low-notse desi: Max 66 06 cooed 3phase 380 1o 416 VAC ;qs"';‘]""“"” With erih keakage breaker slele]e
Dl =M. ambient lemperaiure: 45°C (5080 Hz) WIT earih lesiage braaker wiin nande * || e
Tharmo-chilise With heats .
Inverter typs 12 g « Oulstandng enengy saving eflect with - phase 00VAC | oo ter .
Sarios HASH ."“ ihe friple Invertari 51035°C s xw |0 50Fiz) With exiemal switch Iniet e[efe]e
- * Quidoor In=taliation: [P 20 kW sy | 180 immersion] 3-phase 200 to 230 WAC e waler With weter leakage sensor IR
. ® May. smbient temparture: 45°C ; o | 25w | ter Lmin mmp | (80 H2) Etnylens glycal
@ # Space-saving, Lightweignt 260 kg 58 KW cooked 3phase 380 10 415 VAC a:qsl.;ouasolutbn Cxaln pan set (Wim water leakage ssnsor) | 4
, = 5 KW
[EYaE) erEy Rt (25 K ype) (50080 Hz) ne) With automatic water fil function ele ]
Thermo-chiller F160 J #Simple function &nd performance. 00VAC WWIIn fuid T part Sle(®|sjo|0|e
Basic
iV sy | IoMmCRERRLL mewo [ SR g fptn s [ | Lo .
- Power consumption 33% energy sa ;gm A | 2 Magnet | Singie-phase 200 VAL | Efnylene glycal Hign pressune pumg mounted * *
 CompactLightweight 32 kg (100 VAT) | O 80 | oo cosed Limin pumg | (50750 Hz) Equ=ols soluton High tempersture savionment gpecincation | g
¢ *Maintenance free: Magnet pumg (EoHz) Singe-phase Z3VAC | (15%)
1. # 1L ow-nalse design: 55 OB [A) (50080 Hz) With caster adustar-foat P k| alele
D 00 40°C Circuiating Fluld Automatic Aecovery * *
High-pertarmanca type g *Sultalie 1or SEMICoNductor processing | | e Fluarnatad Nuid ¥ conirol ki Elecirical reskstance corirol set | 4 * *
5 equipment with & wide varlety of -3 =] 3-phase 200 VAC watar
sarioz HAZ b featuras such as high temperature iy — ;m Water- 40 mmersion| (50 Hz) mm water Sectncal resistance sensor set *
Slabiity Wide lSMparEture range, 12lUMS | je——|—— H1C
dlsgnosts, extemal communication, ets. |30 8 ooy | Lmin pump mmmmjmwmm Emmpene Qi Blectric condustivity control sat * | & [ *
®Can respond 10 CHange of ProCess |  s— ?30%] O Miter st +* +* +*
condtions fiexibly, Whch I SUllEHE 107 | e—|_—— [ ——————
semiconducior equipment wil a shord 30 50 neulaing mater r -l * *
Inovation cycie. —20 10 80°C apowaz | Fuorinated fusa Ant-quake bracket * o (@] x| *
 Conforming 1o vanols safety stancarnds 3-phase Tap watsr =
shverier type Is seleciable. Energy [-30 e L e L mmersion (50 Hz) Diaknized water Fiping comersion fiting (NPT firasd or G ivsad) || b [ | e
saving Is achleved through use of & 10 10 60°C comad Limin PR | 3phase 200 o 208 WC | Exyiena giyool NET fitting * *
DC Inverter comprassor. [ e e S (60 Hz) aquanus SoRITCN (B0
_ag ol Bypass plping st AR AE AR SRS AN
Thermo-chiller = 'ﬁf‘:@“m‘mm;ﬁzn;f.gﬂ e Power suppiy catie *
Hi Il-p-uﬂomnme - BEFE'IEIE'! ;
.Em“w ®Doutle Ivvartar: Mors effactive ensrgy- Mso e 200VAC | Fluariatad fiusd Particia fiter sat U [P ey ey g
e HEZD saving Is achikved trough use of a 0C askw|wesr| | a0 immersion| (50 HZ) Etnyiene glycol presre——— e
IvertEr COMERESS0r and an nvensr ¥2 |cocked Lmin PUTR | 3phase 200 10 208 WAC | aqueols solution
*Space-saving: Foolprnt 23% reduction (50 Hz) (B0%) Conneshar cover *
'mm.wp;:m Single power Aeplacement type dusiprool Mier set | ¢ *
wDirect neat exchangar 1or In-plant Separataly Installed power transfommar |
circulating flukd
«Can control the temperature over & Fluorinated fluid Habatvale 2t *
Wide ranpe since a comprassor IS not siw | water 3-phase 200 VAC Tap water Snow protaction hood * b
requred 2010 B0°C W - immersion] (50 Hz) Dalonized water
& SUtabia 10r SETICINAUCHDN PrOCESSING |  j———f— 5w 0FC || o Pmp | 3onase 20010 208 W | Exnyiene giyeor Aport marikid * *
2359 | =quipment with & wide varlety of [-20 2| a0 Mz (60 Hz) aqu=als solution B0% ethylans ghycol aquecus solution W *
features such as high temperature 2
staniity, wide temperziure range, tallune (B0%) Efjens ghyedl aquecus o concenizionmeier | e | wr | o | e | i | o | o [
dlagnosts, extemal communication, et P16 | P64 | P96 | Prz¢ | R1g0 | Ridz | P26 | R216
» IVErtr type Is Selectate. -
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Model Selection

n
b . .
o Check the Cooling Capacity
o
= 16
O = ~ HRZ008-L |
o |2 _—
7)) ~ 19 7
© S /
a8 S 10 1 Cooling capacity in
g / customer’s cogdit ons HRZ004-L
s 2 7 —
Q. 7] 4 A —— ':’_,..é::
2 A ' HRZ002-L
= e |
3 ] : HRZ001-L
© 22— —
o/ |
20 -10 0 10 20] 30 40

Circulating fluid temperature (°C)

DON’T FORGET - Introduce a safety margin of 20%
Cooling Capacity = Customer’s Request x 1.2
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Model Selection

N
Q .
o Check the Pump Capacity
2 HRZ001-L/002-L/004-L
Y —0.9
Q. — 50
O | 45 08 Fe=o
> L
8 — 40 ~ 07 h\\
— 35 0.6 - R ——
—30 |05 (RN = Bl
~ 25 o4 —
-20 |
- 15 ' Customer’s
- 10 [02 working point.
— 5 0.1
- 0 Lo
Lift Discharge O 10 20 30 40
(m) pressure
(MPa) Circulating fluid flow (¢&/min)

Flow Rate @ Discharge (customers request)
MUST be lower than actual pump performance.
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Model Selection

Now we have a Solution!!

Basic Principles

We should now confirm the other features the customer may require.

* Power Supply? « Communication?

» Certification? e Size?

* Price?
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Model Selection

Situation 2

“THE CUSTOMER DOESN'T KNOW THE COOLING CAPACITY
- AND WE NEED TO CALCULATE”

Basic Principles

OR

"THE CUSTOMER WANTS TO COOL DOWN AN OBJECT TO A CERTAIN
TEMPERATURE IN A PERIOD OF TIME"
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Model Selection

n
)
Qo How to Calculate the Cooling Capacity - 1
&)
=
al Quye = PxquxCx AT Customer does not
kS " 60 know their heat load
N
©
m Where: Q... = Calculated heat load [kW]
p = Circulating fluid density [kg/dm3]
d, = Circulating fluid flow rate [dm3/min] or [Litre/min]
C = Circulating fluid specific heat at set temperature [kJ/kg.K]
AT=T,-T, = Circulating fluid temp. difference [° C] or [K]
gv: Circulating | Q- Heat
T2: Return fluid flow generation
Thermo-chiller TEI‘I‘llF]EfﬂtUFE rate amount
' b= = ser's
'—/' ' S h=d eqlijJipment
QTotaI = QCaIc x1.2 - AT . 88 8
Considering a 20% Safety Factor T1: Outlet temperature
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Model Selection

How to Calculate the Cooling Capacity - 2

Customer wants to

Basic Principles

Q= pxV xCxAT cool down an object
At in a certain period
of time
Where: Q = Calculated heat load [kW]
P = Bath fluid density [kg/dm?3]
\Y = Total volume of bath [dm?3] or [Litre]
C = Bath fluid specific heat at set temperature [kJ/kg.K]
AT =T,— T, = Cooling temp. difference [° C] or [K]
At = Cooling time [s]
Thermo-chiller_ Q x At: Heat ity [kJ]
e e
QTotal — QCaIC == 1 = 2 i %' =
Considering a 20% Safety Factor v
After 15 minutes, cool 32°C down to 20°C.
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Model Selection

n
)
= How to Calculate the Cooling Capacity - 2
&)
=
E Q= pxV xCxAT
O At
&
o0 Where: Q = Calculated heat load [kW]
P = Bath fluid density [kg/dm?3]
\Y = Total volume of bath [dm?3] or [Litre]
C = Bath fluid specific heat at set temperature [kJ/kg.K]
AT =T,— T, = Cooling temp. difference [° C] or [K]
At = Cooling time [s]
3 Thermo-chiller @ x At: Heat capacity [kJ]
Quato = X 2VAIBNOTAZ g4y = =
900 ! .
j é =
Considering a 20% Safety Factor | v
After 15 minutes, cool 32°C down to 20°C.
Qroras =1114x1.2= 1336W M
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Model Selection

%
o
o Example 1
O
=
al
O :
D - Fluid: Water
,_58 - Set temperature : 20° C
- Cooling capacity: 6kW
- Flow rate: 40 litre/min @ 3bar
- Cooling method: Air-Cooled
- Special Requirements: Low Cost, Compact size

Consider The Possible Solutions

1




Model Selection

Temperature Cooling | Codiing | Bepestee| Pump
Senes Fealures
rEnge setting  #PEENGIETIO) | sy (capachy| P'“‘;P Powar supply Cirouating fusd 2|
hermo-chitier D) |* vn this criter, cocing water can e 4 p— pu— s E e g8 E
s tandard type oblained anywhners |1 Is necessary 3 1 = E 3 3
CLS s HAS bena;sbeﬂo‘r egsy Instalation and easy 13 KW = E +
Tl ‘oparation. 18kW — Singla-phase 100 VAC B
= J T X IS ot - g I e I
as 1aser maching iool, analylical | o L 300 b 5 r Hegting function e|® | @ *| 8| @
c_) ‘l'J- egulpment, LCD manufacturing| g &0 | 5.1k | Water- B | Lmin e U mﬂ“awc Etiylene glycal .
d aquIpmEnt, maid temperature control, St 5.0 kw | cooked p— High resare aqusous solution FEn Imvertar B
C = Compact: W 377 x H 615 ¥ D 500 mm, 60 ,\ 5 ) [urp mownd) ?wﬁfm-ma:m (15%) Comprassor nvertar » ™ . .
- 40kg k) S0iB0
= (€ . S Pump Inverter e e|le|e
2 - T 6) o A
Thermao-chillsr ET)| e Power fallure auto-restart, Ant-
R P R o ae ey - ovorr o :
'sanes HAS 100/150 e lagnosts 510 36°C - oot (50 Hz) Ermor iagnoste: funcion o oo |o|e|e]|e
-~ # o esler requIed, oitoulating fuid 15| | weeppe | 145 are | escraricl| 3-onase 20010 250 yag | DoNEEd water
] neated using heat exhausted by KW watar- | © Lmin Etnylene glycol Flow sensonswitch [ BN N NN
c_) I - refrigeraiing croult ° 5 60 Hz) | cocien el | (50 Hz) afusoLs solutian
C€ L ownoi5: cesign: 70 08 A) (HAS100AED) Iphase 38010 415 WAC | 0 AS-232C e|le|e e
R S N - or- [V HT) e
Uq-\- : # Qutdoor nstalation: IPXA (HRS100/150) AS-485 slo|e® e |e|e
"I'I‘nmlu—ﬁ‘lller s = Power consumption reduced by 53% 3 phase 200 VAC Analog VO (Contact inputfoutput) k|l ® |8 @ s| & | @
ccsl‘wem' 3 Outstanang eneny saving sHect with - 150 Hz) Tap water
sories HASHO90 the tripie vertan 510 40°C ook - a0t 230 uAc| Deonized water Anaiog communication * v o
o Max amblert temperaturs: W STT X H | ] | 9.5 kW HAT Mecharical| 3phase. Devicehet Communication
m] 1080 x D 970 mm ) & wasr- Lmin seal pump | (60 Hz) Etnylens glycol i i
c@®  Low-nolse desi: Maxs6 i cadied Iphase 5801 415 wac | 39US0US solutian W earih leekage breaker s|lelele
Pl * Me. ambient tempemEture: 45°C (5060 Hz) HEs WITI Bt Ieaiage braker with Nande - e|[e|e
Tharmo-chiller With haata el e
Inverter typs —i b= * Qulstandng energy saving eflect with 0w TPEse200VAC | eter ’
SarmsHRSH [ B the iriple meeiar — o 150 #2) o Wi exsermal swien et s|e|e e
- * Ouidoor Instaltian: [P —_ T | W e | 180 immerzion | 3-phase 201 230 WAG: ' With water leakage sensor L
. . ® Max. ambient temperature: 45°C 3 o | 25 g | Weter- Limin pmp | (50 Hz) Etnylens glycal
@ # Space-saving LIghiwelgnt 280 kg caocisd aqueoLs solution Draln pan set (W waber kaakage sansor) |
| - {25 KW typa) kW Iphase S0 B VAC | o)
[ S (50460 Hz) With Butomatic watsr Al function N .
Thermao-chiller m *Simple function &nd perlormance. Singie-gnase 100 VAC With fuld Tl part ele|@® 4|0 0w @
mcw by Thema-chiler of the basic type. 12EW [50MBD Hz) Tap water Applicaible to oelonized weter piping | & * L]
Sarios HASE sLargs enengy saving by friple control! 10 %0 30°C 1B W
- POWEF CONSLITIDlIon 33% energy saving == e A e | 2 Magnet | Singia-pnase 200 VAC | Etnylena glycol High pressune pumg mounted * L
« CompatLightweight 2 kg (100 VAC) | 0 L= il b Lmin pumg | (5080 Hz) aqueous solution Fagh lemperature sewonment spectncation | 4
( ( = Malntanance free: Magnet pumg ¢ = 2a0vac | (15%)
-5 * Low-nolss design: 55 dE [A] (5060 Hz) With caster aduster-loat %] Py o (o] e
I AT Circulating Fluld Autamatic Recovery * *
High-periormancs type p 'SU"THE t’t BE‘I‘{'I:}DWU:W PMI'-E;‘E"EII —_— Fluorinated flukd i contrl kiElecirical restsiance confrai set | +* *
. " equipment with & wide varlety of [-ap ] 3-phase 200 VAC water
Saries HAZ - features such as high temperature 20 hcglJ’C_ ;m Watar- 40 ¥menersion] (50 HZ) E:;mm waler Eectrical resistance sensor sat *
range, —_— codlsd
::;ga‘g:mmmmfﬁﬁmmm:f -0 % :m | Lmin FLTR | Sphase 20010 206 VAL | Etnyiene glycal Essctric conductivity contral set * [ x| *
®Can respond 1o Change of Process |  mmeatoao (60 Hz) “Mm, 45 salutian i itter set * +* +*
canations fisxicly, 'wiilch = sullznie for) A ™ : Insulating materil for Ol fiker * *
ssmiconducior equipment win a short
Imovation cycle. 200t Fluorinated fuki Ant-quake bracket * o8| x |+ *
« Conforming 1o various sately siandsrds Spnsse 200VAC | o weter -
&Invertar typs I3 selectable. Enargy |-30 90| 4o g |WEEE| g | 40 immerzion| (50 Hz) Dalonizad watsr PIping comersion Mtng (NPT Tiresd of G teead) |4 fc | 4 | 9/ | @/
saving s achieved through use of & 10 10 60°C cocked Limin PR | 3phase 20010 208 VAC | Exyiena givoal NET fiting * *
DC Inverter compressor. —_— (60 Hz) AqUBOUS SORITON (B}
_ag o) Bypass plping sat LA EAEAE AR AR A
-mpr;gure for m;ysmn;;s:;an oe Pawer suppiy calie *
s=pamtely by one chller
= Double Invarbar: More effective enargy- 50 to 90°C 50 H 20OVAC | Fluorinaied fluid Particle fiter sat | a |k |k ] h
£aVIn] 15 BCTINST KOG USE Of 3 D | m—— (5 Water-| | 4D immersion (50 F2) Etnyiene giycol presre——— e
Inverter compressor andan menerpump. | B | x2 | cooked Lmin pamp mmwmm aque?uasolumn
« Space-saving: Foolprint 23% reduction (B0%] Connestor cover *
 Rechced wiing, poieg and sbar: Sigks power Aeplacement type dustproof flker set | 4 -
cabie, sk tacily war plping system
cg_idmr:;iﬂe?mwhwn Sapartaly Insialied power transformar [
jul
«Can control the temperature over & Fluorinaied g AEle vae et L.d
wide range since a comprassar Is not sw | waser 3-phase 200 VAC Tap weter Snow pratection hood n +*
e 2010 BFC o - immersion| (50 Hz) Dalonized water Tt manioid * *
S s pery| = | B, | e | e [ gl IR
squipment with & wide variety o Hz 0% ethylans glycol aquecus solution * *
features such as hign temperature 30 KW e e feerz) aqueaus solution e e &
siabiity, wide temperature rEnge, il (80%) Efiene phyod apuscus sobston concenimimmeter | o | dr | de [ e | e [ A | e | &
dlagnosts, sxtemal communication, et P16 | PB4 | P96 | P2t | Rigo | Ris2 | P2i6 | R21E
« IvErtsr fype s selectabie. —
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Model Selection

%
o
o Example 1
O
=
al
O :
D - Fluid: Water
,_58 - Set temperature : 20° C
- Cooling capacity: 6kW
- Flow rate: 40 litre/min @ 3bar
- Cooling method: Air-Cooled
- Special Requirements: Compact size, Low cost

HRSH HRZ HRW HEC HECR HEB
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Model Selection

(7))
Q@ | |
=3 Check cooling capacity
e l
o - I Check
O s l ] okW + 20% = 7.2kW
gz L
8
E 4 //fj- T 12
/ 10 — ———= Ambient temperature: 32°C
2 ’___...-—I . /
0 . = . - —9
5 [10 15 20 25 30 35

Circulating fluid temperature [°C]
50Hz

Cooling capacity [kW]
[s)]

\ N

- — | Ambient temperature: 43 °C
’A/ﬂ
/

Ambient temperature: 45 °C

&)}

10 15 20 25 30 35 40
Circulating fluid temperature ['C]

Both HRS100-A and
HRSHO090-A are suitable
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Model Selection

Return port \
LY

Looks like both HRS100-A-40 anc I g by
HRSHO090-A-40 are suitable 0 10 220 3| 40 0 6 70

Circulating fluid flow [Limin]

(7))
L)
% HRS100-A-40 Check pump capacity
(- Circulati fluid Circulati fluid
o OLIth(I::t?)é)rr"?(SDHz)UI otl,lrtlcgticl)nr?(GOHz) B C h ecC k
/ .
al 05 N N 1 50 40 L/min @ 3 bar
O \< AN
04 —
ey Usable range H 40
% 5 (5cTng) \\( B
5 | =
§ 02— uUssbernme \\ -0 £ HRSH090-A-40
a ~ £
\I \
0.1 = \\ - 10 /
*—A 06 &0
0 0 *.
0 10 20 30 40 50 \60 70 205 - = o
Circulating fluid flow [L/min] gtm'a“”g fuid = ; \
port g —
2 04 Usable flow rate range 7| outet — 40 E
: 3
o
3" = + NC 1P s
= 0.2 Usable flow rate jange \ 20 D?
z
=y
=
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Check Small Size Model Selection

The HRSHO090-A is much
compact than the HRS100-A-40

HRSH090-A-40)

616mm(24.3in) 954mm(37.6in) E

(RSlOO-AAo

;&E

Basic Principles

T

= 377mm (14.8in) 970mm (38.2in)
h i
% /—M *
/| E
0 (wl ——
"] E ==
3 1 _EE
)
| i = == =
—

(UG Zp) WLIQgo|

In case of HRS150-A-20 : ' % :
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The solution

HRSHO090-A-40 is our solution!

We should now confirm the other features the customer
may require:

Basic Principles

« High performance temp. stability: £0.1° C
« Power Supply: 380 to 415 VAC

« Communications: RS-485, RS-232 & Analog
« Advanced Controller: 44 Alarm Indications

e CE & UL Certification
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Model Selection

%)
Q
o Example 2
O
=
al
O .
7, - Fluid: Water
E‘g - Set temperature : 18° C
- Temperature stability: + 0.05° C
- Cooling Capacity : 450W
- Flow Rate: 5L/min @ 0.6 bar
- Cooling Method: Air Cooled
- Special Requirements: (none)

Consider The Possible Solutions

1
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Temperature Coaling | Coaiing
Serias. Feaiunas
range sefting  EETEIMNGETIOl m” Power supgly Circuisting flukd B
Thermo-chiller I = " this chiler, cooling waer can be 4 = = E W 8 E
e — ooianed anywnene It |5 necessary 1 ¥ = ¥ E
LS s HAS because of essy Instzlation and easy 13 KW 73 E £ £l=
operation. 10 kW Menel | sinpgis-pnase 100 VAC
= 1 »For & wids rangs of appications such 5 to 40°C zaww| M | (sweo He Tap weler =
P as laser machine tool, analytical 32 KW coaked Mecteical 115 yac | Detonized watsr Heating tunction (B BN BN ] [ BN BN ]
> U equipment, LCD manufacturing| g 50 | 5.1 ke | Water- e purp I Slpaﬂzplase Etnylens glycol
d aqUipmEnt, maid b contm, atc. 55y | cooked gz | 150 77 ot e | B9EE0US S0Matan Fan Imvertsr e|e
C #Compact: W 577 x H 615 x D 500 mm, (50— o e !wﬂ-!; {15%) Comprassor Ferter R e | e
- ankg 580 Hz)
. —-( fp,.@:u (HRSOT2O1a/m24) 6 Pump Inverter [ ] ] [ ] & | &
! = Timer operation function, Low kevel n L
m.w B | = Power e suto-restars, Anti- PID caniral ejeje|e bl Bl B
-
a operation function, sic. I . et A CR/OFF control L]
e "1 . N :irﬁamﬁmﬁmm i 1s| | 145 |cacked 62 Eona Dalonized water Error dlagnastic functian eje sje|0| 0" *
; Hrc Mechanical| 3-phase 200 o 230 WA
L] neated using heat exhausted oy KW | wWalar- Lmin ol Flow sensarswitch [ [ » »
c_) | . rEMTIgEratng Greut o 50| (802 | pocied seal pump | (80 Hz) e o
=k L  Lowenclse ceslgn: 70 d5{A] (HRS100/50) Sotese K0 415G ;qs'";‘;"'a soltian AS-72C s|ee]e
u) A e = Oubdoor Instalation: IPX4 (HAS100/150) (0030 Hz) AS-485 el | o e *|e |
Thermo-chiller P I |« rower consumption reauced oy 559 Analog W0 (Contact Inputio: ok|lo (@ | @ e|le |0
inverier type Outstanding enp:?ngyaa-nng icl with ™ Sphase 200VAS | oy watar 2El PO oL
cc Saries HASHO0 he friple Imerar 510 40°C e (50 Hz) A Analog communication * *|® |
® . amblent tamperare: W ST X H 9.5 KW HIC Weecharical| 3-phase 200 1o 230 WAC
m] 1080 ¥ D 570 mm " & Walar- Limin seal pump | (80 Hz) Etfylena glycal DiewicaMet Communication . *
cE @ #Low-nois2 desgn: Max 66 5 caad 3 phase 380 10 415 VAT ?fg‘;‘;““m“m" With earth leakage breaker D
. ll-hx.a.rrmmnempeﬁlurez 45°C [5E0 Hz) W1 8arth leaiaga breaker with Rande Y ) )
# Outstanaing energy saving etiect with 10w S-phase 200 VAC Tap water Wiin ! sle
s.,..nnsn .- he tripie inverteri 510 35°C 15w | o (50 ) Wiin extemal swiich Inist e|e|eo|e
= Ouiioor it X4 i — — I s | 190 immerslon] 3-anase 200 10 230 WAC 2edwater \With water lsakage sansor D
*ay, ambient femp 45°C : w0 | 25w | Water- Lmin pmp | 180 z) Etntylene giycal
ce # 3pace-saving. Lightweight 260 kg o5 o | Cocied 3phae 8010 415 VAC a:qsl.;ouasolumn Dealn pan sat (WM water ksakage senson |
] 19}‘3,4 ‘\---‘u'- (25 kW type) (50480 Hz) 118%) With automatic water Il function e | ® *
mm'chl‘ﬁf P160 J # Simple tunction and perfarmance. Shnpie-phase 100 VAC W Buld 1 part el{s ®|s|0|0|® »
C typa Themao-chiler of the baskc 3 [50/80 HZ! Applicable io celonized water piping * » L]
Sories HASE e Lame enemy saving by irple controll | 1010 30°C b A 25 [WJ b
- Power consumplion 33% enengy saving 22 KW mcdrecl 2rc || oo h;ilfnﬂ:! it 200VAC | Etiylene grg:u;:‘dm High pressure pump mounted *» *
= CompactLightweight 32 kg (100VAC) |0 &0 aqus0Ls sol pre—
C w *Mantenance free: Iuhg'll:gpan'p ! (60 Hz) Singie-prase 230 vAC | (15%) High temperature ment specifcation | g
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Model Selection

%)
Q
o Example 2
O
=
al
O .
7, - Fluid: Water
E‘g - Set temperature : 18° C
- Temperature stability: + 0.05° C
- Cooling Capacity : 450W
- Flow Rate: 5L/min @ 0.6 bar
- Cooling Method: Air Cooled
- Special Requirements: (none)

HRS HRGC HRZ HRW EQ) HED HEBC

Consider The Possible Solutions

1
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Model Selection

(7))
Q
Qo Check cooling capacity
LC) HEC002 Circulating fluid: Tap water
= 800
an /
700
&) [
(7) 600 , d yd
©C = Ambient temperature: 15°C / /
= ] prd pd
A | > 500
T <V
g 400 ' A —
L]
|
E’ 300 F/////hm\t;\fentte HECOUG Circulating fluid: Tap water
Q 25°C /
8 | / L- / ) /( / 1400 /
200 N /
/i / Ambient temperatuge? 35°C 1200 < v
1o //'/ 1 Ambient temperature: 15°C // /
| / < 1000 mbient temperature: // L
0 i
0 10 20 30 50 &( / \
Circulating fluigoé:iralure (°C) 800 7 /, :;gienttemperalure:'

g

Cooling capacity (

pd
/ 600 ,//.f//
Looks like 400 — el

HECO0O06 is suitable 200 /

Ambient temperature: 30°C

0 10 20 30 40 50 60 70

Circulating fluid temperature (°C)
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Model Selection

Check pump capacity
H ECU 06 Circulating fluid: Tap water

0.12

Basic Principles

0.10

0.06 .
0.04 \..

0.02

Discharge pressure (MPa)

0.00

0 1 2 3 4 5 6 7 8 9 10

Circulating fluid flow rate (L/min)
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The solution

HECO0O06-A5 is our solution!

Basic Principles

We should now confirm the other features the customer may require:

Power Supply — 100 to 240 VAC

« Communications — RS-485 or RS-232
 CE & UL Certification

« Small Size

* Quiet Operation & Low Vibration
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Model Selection

%)
Q
o Example 3
O
=
al
O : : .
D - Fluid: Fluorinated Fluid
C‘g - Set temperature : -10° C
- Return temperature: -3.5° C
- Temperature stability: +0.25° C
- Flow Rate: 20 L/min @ 2 bar
- Cooling Method: Water Cooled
- Special Requirements: (none)

Consider The Possible Solutions

1




Model Selection

Temperature Cogiing :
Feaiunas
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Model Selection

%)
Q
o Example 3
O
=
al
O : : .
D - Fluid: Fluorinated Fluid
C‘g - Set temperature : -10° C
- Return temperature: -3.5° C
- Temperature stability: +0.25° C
- Flow Rate: 20 L/min @ 2 bar
- Cooling Method: Water Cooled
- Special Requirements: (none)

HRS HRGCHRW HEC HED HEBC

Consider The Possible Solutions

1
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Model Selection

Example 3

Set temperature : -10° C (T,)

Return temperature : -3.5° C (T,)
Fluid: Fluorinated Fluid

Fluorinated Fluid features: (see Cat.E43E page 192)
p= 1870 gramsl/litre
C =870 J/kg.K
AT=T,-T,=6.5" C

Basic Principles

1870x20x870x6.5

Qcale = 60x1000 = 3.52kW

with a safety margin of 20%:
QTotaI =352x1.2=4.23kW

> 4.23kW @ -10° C
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Model Selection

(7))
@
o Example 3
8 HRZ001-L/002-L/004-L/008-L
= 16
Al 14 7 ZHRzoos-L
O s P \\—//\
— = 12
a3, + .
m 3 . HRZ004-L Looks like HRZ008-L
N N is suitable
S Lo I-iIRZOOZ-L
° T HRZ001-L
O/
—20 —10 0 10 20 HRZ002-W/008-W
Circulating fluid temperature 9
. HRZ008-W
g 7
_}:'; 6
Note: Cooling Capacity is rated S SITIos vy
with Facility Water @ 25° C 5 /1 HRZ002-W
s LI
o 2 ______,_,..--I--"""
1 P :
[320 -10 0 10 20 30 40 50 60 70 80 90
Circulating fluid temperature (°C)
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Model Selection

(7))
@ .
= Check pump capacity
@)
c HRZ008-L
—
o ~70 12 |
O 11 === = [Outlet: 60 Hz]
D —60 10 ——
B 50 [909 -—
m Y — [Outlet: 50 Hz]
— 40 0.7 —————
—0.6
—30 05
—0.4
~20 | o3
—0.2 = —
— 10 01 [Return port] ___1+—
- 0 Lo e
Lifting height Pressure O 10 20 30 40
(m)  (MPa) Circulating fluid flow rate (L/min)
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Model Selection

The solution

HRZO0O08-L is our solution!

Basic Principles

We should now confirm the other features the customer may require:

Power Supply: 3 Phase, 200 to 208 VAC

Communications:  RS-485, DeviceNet, Analog

CE, UL, SEMI & SEMATECH Certification

Automatic Fluid Recovery System (option: Z)




Construction of main parts (Compressor)

Discharge Discharge Suction

port )
Braid . . ort ort
uction port  Steam is sucked in P P

from the suction

( Shaft port. At this time, Rotary compressor

the discharge valve
is shut.

Roller Cylinder
. i It is compressed in
the left part while 3
sucking in from the i |

suction port. _
At this time, the F"_
discharge valve is ! B

still shut.

uononsg

uoissaldwo)d

the pressure increase of
the steam that has been
compressed on the left
side, and it discharges.
Suction is done on the
right side at the same 1
time.

The valve is opened by & ; L: & ¥

ableyosiq

Accumulator

The rotary type refrigerator changes the rotary motion of the motor to compression motion.

The reciprocating type used in the past had a construction whereby the rotary motion of the motor was changed to up-and-down
motion of the piston by a crank shaft and a connecting rod. With this method, the valve construction etc. becomes complicated,
and at the same time there is up-and-down motion so it tends to be accompanied by vibration and noise. The rotary type
refrigerator cuts out the “waste” of the two-step system of changing rotary motion to reciprocating motion.

The accumulator is a buffer tank for separation of liquid and gas when fluorocarbon gas that has not completely turned to gas

returns temporarily in a liquid state. Y /- M
7, .



