SATAKE MEASURING DEVICES
FOR REFRIGERATING AND
AIR CONDITIONING APPLIANCES
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Balanced Room-type Calorimeters
Psychrometric Calorimeters
Compressor Calorimeters
Car Air Conditioner Bench Testing Devices
Prefabricated Environment Test Chambers

Fan Performance Measuring Equipment

CAT. No. £%-50 (0083)
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Satake’s precision calorimeters
feature a high level of test
repeatability, and accuracy of test
data to within 1%.

The first person to obtain accurate calorimetry measurements was the British
physicist J. P. Joule, whose mid-nineteenth century experiments were the first to
successfully establish the mechanical equivalence of heat.

The direct relationship between heat and energy proven by Joule remains the
primary basis of today’s tests for energy efficiency and calorimetry. Air conditioners
are now widely used, and allow us to enjoy comfortable temperatures in all seasons.

Air conditioners and other types of refrigerating and air conditioning appliances
have become indispensable for all industries, and their market is likely to keep
expanding. Because of this, R&D work into high-efficiency refrigerating and air
conditioning appliances is also increasing, and in this field, Satake calorimeters
for measuring refrigerator and air conditioner capacity and performance are
indispensable support devices.

DOBIRET E1%LA

=il
R R R B ,..__-l'
B ILT P TR Y |
[l 5 RET TN TR
§

REN

&
-
1
1
w

= il kel i

A
|
&

s EAEE SR ey
g ES B TR TS

RS S o RO TR 5T T

N

=] T e - e

1..
¥

YT NOUX—=F(ZILTYZY)ILE—R) &,
HAEARZER TERS DS ZIRENTED &,

Satake calorimeters operating on the air
enthalpy measuring method have been awarded
a testimonial from the Japan Refrigeration and
Air Conditioning Industry Association.
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Satake Balanced Room-type Calorimeters
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The performance of indoor
test units (room air conditioners) is
measured directly.

The cooling and dehumidifying
capacity of the air conditioner’s
indoor unit in cooling mode, and the
heating capacity of the air conditioner’s
indoor unit in heating mode, are
balanced with thermal capacity of
the measuring device, and the thermal
input is measured.

The thermal input for heating and
cooling is measured in the same way
for outdoor units.

The calculated value based on
the outdoor unit’s measurement must
be within 4% of the indoor unit’s
measurement (JIS requirement).
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Balanced Room-type Calorimeter
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Capacity can be measured more accurately
when the heat leakage from the test chamber
approaches zero. This measurement method
is most suitable when accurate capacity
measurement is of prime importance with
standard test conditions (fixed).

JIS C 9612 room air conditioner
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This type has a dual construction in which an additional
temperature control chamber (external chamber) is
provided outside the indoor and outdoor test chambers.
Equilibrium between the temperatures at the indoor and
outdoor unit test chambers and that of the external
chambers is maintained to eliminate temperature
difference, and allow accurate capacity measurement.
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satake Psvc h romEtrl c ca I 0 I'I meters (Air Enthalpy Measuring Devices)
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Excellent energy saving

(inverter and heat recovery technologies)

Satake’s proprietary technologies offers 30% saving (internal comparison) on electric bills.
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Psychrometric Calorimeter (Air Enthalpy Measuring Device)
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Air-flow Measuring Apparatus

This type is equipped with a code tester (air-
flow measuring apparatuses). The device is hermetically
installed on the discharge side of the unit under test,
and cooled air from the air conditioner passes into the air
receiving chamber and the nozzle of the apparatus. At the
same time, an auxiliary exhaust fan is controlled so that
the static pressure of the air receiving chamber is zero
(atmospheric pressure).

The dry-bulb and wet-bulb temperature values are
measured at the inlet of the nozzle, and these temperature
values are used to calculate the air-flow, and obtain the
capacity of the unit under test.
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JIS standard

®The velocity of air passing
through the air receiving
chamber must be 0.76
m/s or less.

®The velocity of air passing
through the air-flow
measuring apparatuses
must be 14 m/s or more.
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These calorimeters are based
on the air enthalpy method, and are
used to measure the performance
of room, package and automobile
air conditioners.

The air conditioner under test is
installed in the normal way, and the
heating and cooling capacity is
calculated using the inlet and outlet
air temperature and humidity, air flow
values of the indoor unit of the air
conditioner.

Use of a direct-expansion
refrigeration method, and an accurate
high-quality code tester (air flow
measuring apparatuses) allows
easy adaptation to changes in test
conditions.

These calorimeters allow efficient
testing of air conditioners under all
conditions specified by JIS and ISO,
and are indispensable devices in new
product development.

JIS C 9612 room air conditioner
JIS B 8616 package air conditioner
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Satake Secondary Refrigerant Compressor Calorimeters
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Secondary fluid calorimeter methods
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These calorimeters are used
to measure the cooling capacity of
discrete compressors to be used
in home and car air conditioners,
refrigerators, and other equipment.
There are several available
measurement methods, and they
mainly use a dry system refrigerant
calorimeter and a refrigerant flowmeter.
For this reason, capacity measurement
can be conducted accurately over a
wide range.

In particular, the calorimeters for
compact refrigerator models allow
accurate measurements even at
extremely low capacities of 100 W/h
or less, because the compensation
for heat leakage is kept to an absolute
minimum.
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Secondary Refrigerant Compressor Calorimeter
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Compressor Calorimeter (Secondary fluid calorimeter methods)
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JIS B 8606 /&R AEMHOHERTTE
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® |n general, controlled temperature around the
compressor is a standard specification.

® The temperature around the evaporator’s heat exchanger
is measured to compensate for heat leakage.

® Standard software programs for automation are
available. Everything from test conditions setting, setting
modifications, and data collection, to stability judgment
and data printing is automatically performed by the
computer (stability judgment criteria values, refrigerant
capacity standard values, and the accumulated refrigerant
capacity time can be changed).

JIS B 86086, refrigerant compressor testing method.
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f Comparison of the secondary fluid calorimeter and refrigerant vapor flowmeter methods

<Energy and space saving>

o0 ARSERBEACTIIHBEADNSKEDFT
1 Refrigerant vapor flowmeter methods are kept low electric power consumption.
TIRSRRBEENE ARASEREBENE
Secondary fluid calorimeter methods Refrigerant vapor flowmeter methods
BE—% 10kw) 1. EFBSTHAER aE—% #)
Used. (heater: 10 kW) Heat exchanger of the evaporator Used. (heater: not used.)
BE—% 12kw) 2. BARHIESTRER b
Used. (heater: 1.2 kW) Supercooling heat exchanger Not used.
A (3.7 kW) 3. K H(0.75 kW)
Used. (3.7 kW) Refrigerator Used. (0.75 kW)
B8 kw) 4. KiERE—% B2 kW)
Used. (18 kW) Water tank heater Used. (2 kW)
o= EPN
#12.5~3.0 kg ﬂ;ﬁﬁmp\%i(a-??@%m) 491.2~1.7 kg
Amount of refrigerant used
About 2.510 3.0 kg (in the case of the R-22) About 1.2 10 1.7 kg
#93.22 m? GKAE#EIA) ; , i
Approximately 3.22 m? CRBDHRBEANR—R (T AU )UAME) #92 m2 (KHE - 5 ERHAEA)
(incorporating the water tank) Installation space required for Approximately 2 m?
#90.6 m? CREARKHIET) the system equipment (incorporating the water tank and
Approximately 0.6 m® (Cycle equipment) refrigerator)
(separately installed refrigerator)

¥ ERFHPI SADEMEHOU X—5DIEEZRUE T,
KAXBERESHAFREARDEREAOUA—5TY,

*The above data are those of 2HP class air compressor calorimeters.

*Data for the refrigerant vapor flowmeter method are taken with standard air compressor calorimeters.
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Satake Refrigerant Vapor flow Compressor Galorimeters
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Refrigerant vapor flowmeter method
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. Small quantities of discharged oil and refrigerant

vapor are separated by the oil separator.
Separated oil is returned to the specimen air
compressor.

The flow rate of refrigerant vapor is measured
by a gas flowmeter.

. About one-fifth of the discharged refrigerant

vapor flows into the heat exchanger of the
condenser, where it is chilled and liquefied.
The remaining discharged refrigerant vapor
passes through the bypass line and fed directly
into the heat exchanger.

They are then combined in the heat exchanger
of the evaporator before being returned to the
specimen air compressor.
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Compressor Calorimeter CALOACE 21
(Refrigerant vapor flowmeter methods)
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® An air compressor calorimeter using the refrigerant vapor
flowmeter method is designed to test the refrigerating

capacities of air compressors by measuring the rate

F7EHERT DIETY,
(JIS B 8606 /mRMAEHE# DR %)
O BIREEAT B LB RIET A TIVRD A

at which of discharged refrigerant vapor flows through
the circuits (according to JIS B 8606 Test methods for
refrigeration purpose air compressors).

® Use of secondary fluid is not required, and the amount

EREHH40%DA Y MHEIRECIED &K Uz,

of refrigerant passing through the circuit is reduced to

approximately 40% of that in conventional types.

Bl . #i@m New Product

Oil Rate Measuring Device
(Patent registered)

Qil discharge characteristics under various compressor
conditions are measured in real time, accurately and
speedily.

[EfERRE JRIERE
Compressor Performance Measuring Device
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Briefly, the refrigerant vapor
flowmeter method is designed to test
the refrigerating capacities of various
types of independent air compressor
employed in package air conditioners,
room air conditioners, automotive air
conditioners, refrigerators, etc., by
measuring the rate at which discharged
refrigerant vapor flows through the
circuits. Although there are several
measurement methods, the evaporator
calorimeter method (secondary fluid
calorimeter method) and the refrigerant
liquid flowmeter method have been
widely employed so far.

Satake leads the field in Japan
in developing and employing air
compressor calorimeters using the
refrigerant vapor flowmeter method.

In due consideration of
environmental protection, the
CALOACE 21 does not use freon
gas, which is necessary in the case
of the secondary fluid calorimeter
method. The CALOACE 21 is an air
compressor calorimeter which uses
the latest method to achieve greater
energy conservation and more reliable
reproducibility.

Compressor Performance Measuring Device
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Satake Car Air Conditioner Bench Testing Devices
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This is car air conditioner simulation
testing devices that is constructed
based on the compartment of an actual
car model.

The cooling capacity and heating
capacity are determined at the
car compartment side, and the
measurement method is based on
the air enthalpy method.

An electric motor outside the
compartment is used in place of the
car engine as the driving power source
for the compressor, and the compressor
torque is measured while controlling
the peripheral temperature of the
compressor and its speed of rotation.
An air flow measuring device is
installed in the condenser chamber for
controlling the air flow based on the inlet
air velocity.

A—IF7AVRUFTRANEE

Car Air Conditioner Bench Testing Device
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Car Air Conditioner Bench Testing Device

- RFRY(AEAEED) & ZRAZE. / XIVER.
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The code tester (air flow measuring device) in the unit
consists primarily of an air receiving chamber, a nozzle

device, a rectifier, an auxiliary fan, and differential pressure

JIS D 1618 car air conditioner testing method.

COMMA—T 7 ANV FTANEE
CO2 Car Air Conditioner Bench Testing Device

control and measuring device. With this device, the
evaporator/condenser under test is installed directly in
the air receiving chamber.




T#+1ILINVIIRIG RS
Satake Prefabricated Environment Test Chambers
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Accurate and energy-saving measurements AOUX—Y OIFEBREEA T
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(T TUN\TREABEDI DU
WHEOIZERELTHDFT.)

Another important factor for accurate
calorimeter measurement is the
measurement chamber which maintains
uniform atmospheric conditions at all
times.

Satake temperature/humidity
chambers, temperature chambers, low
temperature chambers and ultra-low
temperature chambers are available
as prefabricated environmental test
chambers. These chambers are the
fruit of our technological expertise and
numerous years of experience in the field,
and feature high stability and accuracy.
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Use: Testing office equipment paper handling, etc.

B )L—LAI 7 JVEAEEHBRR & .
Use: Testing room air conditioner thermal load, etc. Amenity Room
In addition, Satake provides comfort
testing devices (housing environment
E . test units) comprised of a model house
1 " and external environment chamber for
performing comprehensive air conditioner
testing.

By using a housing environment test
device, it is possible to calculate the
PMV (predicted mean vote) and PPD
(predicted percentage of dissatisfied)
comfort indicator values, and obtain
the air flow distribution curve from the
traverse air velocity, and the temperature
distribution curve from multiple
thermoelectric measurements.

The external environment simulator
can simulate various atmospheric
conditions such as sunshine, rain, wind
and snow, to allow air conditioners to
be tested under a variety of complex
environmental conditions.

& —REWI—-IVIRE
Use: Aging Rechargeable batteries, etc.
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Only a few examples are shown here.

RACHIRE (28) A 4HRER R EE CHPERHMA G REE
RAC Copper-pipe (Single-pipe) Heat Exchanger Performance GHP Compressor Durability Testing Device

Testing Device

RB00amEEAEREHOU X—5— COzREftkEmalixs
R600a Compressor Calorimeter for Refrigerators CO2 Compressor Life Testing Equipment

e i

COZAT B SR B REATEEE
BRYA U IVARROERKIEE AERTEREBZ I UICHBRE TR Air-flow Measuring Apparatus
INTLFT,

CO2 Heat-exchanger Testing Equipment

The test chamber contains a refrigeration cycle unit, a constant-temperature
water bath and an air-flow measuring apparatus.
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Satake Fan Performance Measuring Equipment/Soundproof Wind Tunnel Equipment
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This equipment is designed to measure
the performance of discrete fans, such as
sirocco fans, cross-flow fans, and propeller
fans. Performance factors measured
include static pressure (P), air flow (Q), and
noise level. The air flow direction in the
chamber can be easily changed.

Inlet air is adjustable to the predetermined
setting conditions so that tests can be
conducted under the same conditions at all
times. The equipment automatically records
the selected nozzle in addition to the
measurements, processes the measured
data and creates tables and charts.

1. TUF LF I — 5. I7—yUv4d—

9. ¥—IRT 7 > (3HAR)

Plenum chamber Air cylinder Turbo fan (for forced draft)
2. M 6. JUFVIII U~ 10. =L

Perforated plate Flexible duct Rail
3. BEEEHAL 7. INA IR X)L 1. 9—=>57=J)b

Static pressure outlet port Bypass nozzle Turntable

4. /) T—b 8. —mMT7 7> (K51H) 12. EHmEa
Nozzle plate Turbo fan (for suction) Mounting base for unit under test

oF £ Bl E & [ :.2~60m/min

OF v /\—E#EEH . —500 ~ +500Pa

ofiF 5% & 120dB(A) e LAE R
60dB ZEEDR

O EFE(REE) ELAZE AMIZED2EKX
DEEINTVET,

® Air flow measuring range:
2 to 60m*/min

®Static pressure range of chamber:
-500 to +500 Pa

®Background noise:
20 dB(A) at the ambient noise level of about
60 dB

®Sound proof chamber (anechoic chamber):
Consists of two compartments; the windward
compartment and the leeward compartment

10 I
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Osaka Office 2-18-8, Toko-cho, Moriguchi-shi, Osaka 570-0035, Japan
and Plant: Phone: 81-6-6992-0371
Fax:  81-6-6998-4947
Tokyo Office 66, Niizo, Toda-shi, Saitama 335-0021, Japan
and Plant: Phone: 81-48-433-8711
Fax:  81-48-433-8541
Chubu Sales Hattori Bldg., 2-5-10, Iseyama, Naka-ku, Nagoya-shi, Aichi 460-0026, Japan
Service Center: Phone: 81-52-331-6691

Fax: 81-52-331-2162

Mixing Technology 227-1, Niizo, Toda-shi, Saitama 335-0021, Japan
Laboratory: Phone: 81-48-441-9200
Fax: 81-48-444-1042

Overseas:
Shanghai Representative Room 1001, Yong Xin Building, 887 Huaihai Road (M), Shanghai 200020, China
Office Phone: 86-21-6437-7101
Fax: 86-21-6437-7102

Associates:
Satake Engineering  5-52-11, Hoshida-Kita, Katano-shi, Osaka 576-0017, Japan
Co., Ltd. Phone: 81-72-892-1115

Fax: 81-72-892-4546

http://www.satake.co.jp
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