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
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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 temperaturesin all seasons.

Air conditioners and other types of refrigerating and air conditioning appliances
have become indispensable for allindustries, 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.
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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 unitin 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
inputis 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 C9612 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 indoorand
outdoor unittest chambers and that of the external
chambers is maintained to eliminate temperature
difference, and allow accurate capacity measurement.
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Satake Psychrometric Calorimeters
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(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
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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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(Air Enthalpy Measuring Devices)
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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 C9612 room air conditioner
JIS B 8616 package air conditioner
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Satake Refrigerant Vapor flow Compressor Calorimeters

(AIOA(E 21

BIEREFTELISBEICEVE
_9'_t "j"r7)|/|7\]€’/7ﬁ.h%>731/11 i

7371 %58 TGNV

Satake Secondary Refrigerant Compressor Calorimeters

HABEREFE
Refrigerant vapor flowmeter method

—RRIRRERTE
Secondaryﬂuid calorimeter methods
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E< LL_ AEER ;U%E%’ Sor Ps e @ @ Condenser heat exchanger T m}“ﬁ%ﬁ’\&{—gﬁ)‘ﬂ;?/ i EEFEALTOE LT,
L BRI BT SRS -1 —gﬂ g 6 FRMKBBE B WREE N THIE HREFTNSIRDS>T. 0%
= Sy [ lquid eceve cstommees T Tl RBTRTNET. HTOH A RES EE BN TE
BEZBANE T BT EITEY » :
- B N Input A Dk 1. Small quantities of discharged oil and refrigerant EXIT CRERFEALE LT
hi 3 \BE F7 38 S measurement 4 1t 1 Cooling water .
100W/hLL R Di/NBE ST ER CE vapor are separated by the oil separator. CALOACE 213218 c & g
FREICAECEEY SRR A E M K 2. Separated oil is returned to the specimen air = ﬁ'_ = = N
” < ° Secqndary refrigerant type Cooling water :" """"""""" compressor. Fg L G =" ;%ﬁﬁig‘l'?f e Llé\gti 7
These calorimeters are used or direct heating type I E_g X 3. Tgme flow ;]ate ofrizfrigerant vapor is measured OYAR (XA AL TWEE
. . eater ' y a gas flowmeter. PN - . '
to measure the cooling capacity of Jy— e : 4. About one-fifth of the discharged refrigerant R BIRE &Y EREORV B
discrete compressors to be used AC power : vapor flows into the heat exchanger of the EFO>TVWA VWERBHFLWLWAZED
in home and car air conditioners, condenser, where itis chilled and liquefied. EiEA O A —2TF,

supply Input
measurement E R
Specimen arcomplessor

refrigerators, and other equipment, 5.The remaining discharged refrigerant vapor

There are several available PPN I‘:\atsosf;et:'s;g;z:z :gsra“ line and fed directly Briefly, the refrigerant vapor

—_ s, =1 S i g i .
measurement methods, and they E%ﬁgﬁ% HOYA—4 ( k /%&% EE‘I’%) pecimen aitcompressor 6. They are then combined in the heat exchanger ﬂowmgter mgthod is dgggned totest
mainly use a dry system refrigerant NI T e of the evaporator before being returned to the the refrigerating capacities of various

specimen air compressor.

Compressor Calorimeter (Secondary fluid calorimeter methods)

O—fRHICIE AZEMRRE L CEMEAFREEZ I @®Ingeneral, controlled temperature around the
compressor is a standard specification.

types of independent air compressor
employed in package air conditioners,
room air conditioners, automotive air

calorimeter and a refrigerant flowmeter.
For this reason, capacity measurement
can be conducted accurately over a

FEfEthO) X—42 0T —X21 (HARERETE)

wide range. A—ILLTWEY, ° Compressor Calorimeter CALOACE 21 conditioners, refrigerators, etc., by
; ; e o g s e = s e The temperature around the evaporator’s heat exchanger p - : -
In partlcglar,the calorimeters for OEKRBHADEREEE L CTHREREBDHES is measured to compensate for heat leakage. (Refrigera ntva por ﬂowmeter methods) mfefasurmg the rath at WT‘ICh dlicr;arged
compact refrigerator models allow oS, @ Standard software programs for automation are refrigerant vapor flows through the

circuits. Although there are several
measurement methods, the evaporator

accurate measurements even at
extremely low capacities of 100 W/h

available. Everything from test conditions setting, setting

OFHLDHDIFEY T b ZRAELTVET . T X b e - S
modifications, and data collection, to stability judgment

O A ERESHEA. (EMEADY) A—2) &1 2)U @ Anair compressor calorimeter using the refrigerant vapor

ol reEe e corp s REORE LB 7T~ ARBREHENST 27 and data printing is automatically performed by the WERNS D ZAEREEAE L RS 5HE ggnggﬁﬁﬁgﬂfﬁggxﬁxgﬁm calorimeter method (secondary fluid
for heat leakage is kept to an absolute YUY h7DhETOETEIVEI—2HTVET, computer (stability judgment criteria values, refrigerant HERBTBHETT, atwhich of discharged refrigergnt vapor flows through calorimeter method) and the refrigerant
minimum. @Eﬂm@%i&ﬁ%&ﬁ%&b Sgkehogse  capadty standard values, and the accumulated refrigerant (IS B 8606 4 BB DHERS ) the circuits (according to JIS B 8606 Test methods for liquid flowmeter method have been

capacity time can be changed).
JIS B 8606, refrigerant compressor testing method.

widely employed so far.

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

refrigeration purpose air compressors).

® Use of secondary fluid is not required, and the amount
of refrigerant passing through the circuit is reduced to
approximately 40% of that in conventional types.
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B FAIL— MRS (HEEHE) In due consideration of
= RS " - . environmental protection, the
. . e - FEARHS O & BT TOA A LB S, "
TRABRBIEL ARABREEE DR <E IR BAR—Z> & YTV A LICER D ORI TEE T, CALOACE 21 does not use freon
, Comparison of the secondary fluid calorimeter and refrigerant vapor flowmeter methods = Oil Rate Measuring Device g?iﬂve\/?:cgEdr;ercilsj?drgl]ggfnceiz‘i
EAHRTEY, || g P o <Energy and Space saving> (Patent registered) hod. Th Yy . -
e @ ' Oil discharge characteristics under various compressor method. The CALQACE 21 Isan &lly
E - @ g B RETECITHEE NN EYET conditions are measured in real time, accurately and compressor calorimeter which uses
e e = ) Refrlgerant vapor flowmeter methods are kept low electric power consumption. speedily. the latest method to achieve greater
; wmil— ] - —RAEEEELE AR AR energy cqn;ervation and more reliable
D 1B E ' Secondary fluid calorimeter methods Refrigerant vapor flowmeter methods reproducnblllty.
= | i A—% 10kw) 1. RIS B(e—% &)
— Used. (heater: 10 kW) Heat exchanger of the evaporator Used. (heater: not used.)
2. @A =

| l[ e o A
| Used. (heater: 1.2 kW) Supercooling heat exchanger Not used.
| ———— BGTIW) ) £075kW)

w

B ammmrmrss

Used. (3.7 kW) Refrigerator Used. (0.75 kW)
P 1 A(18kw) 4. KiERE—% B2 kw)
—TRIRERE O ) X =4 Used. (18 kW) Water tank heater Used. (2 kW)

Secondary Refrigerant Compressor Calorimeter

oEFIAIEE (R22D5E)

#12.5~3.0 kg Amount of refri #91.2~1.7 kg
gerant used
About 2.5 to 3.0 kg (in the case of the R-22) About 1.2 to 1.7 kg
#93.22 m? (KAEHEIA) .
Approximately 3.22m? CRBDRBEANR—R (FA 7 )VAAE) #92 m2 (FKAE - 5D

(incorporating the water tank)
#70.6 m? (mE‘ﬁ%EUE%)
Approximately 0.6m?

(separately installed refrigerator)

Installation spacerequired for
the system equipment
(Cycle equipment)

Approximately 2m?
(incorporating the water tank and
refrigerator)

¥ ERIF2HPY S ADEMEHA DU A —2DBEERLET,
KARBFEREFHEISFECROEREAD U X —2TT,

*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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Compressor Performance Measuring Device

[EFERRERIERE
Compressor Performance Measuring Device
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Satake Car Air Conditioner Bench Testing Devices
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Thisis 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

A—I7AURNVFTANEE
Car Air Conditioner Bench Testing Device

I—F7 X2 (ASAEESE) I ZRAE. / X)VER The code tester (air flow measuring device) in the unit
BPUEE HT 7 RIS L OB Sy Consists primarily of an air receiving chamber, a nozzle
~ . ) e device, a rectifier, an auxiliary fan, and differential pressure
SHEMENTNET, COXBETIH T/NRL—%-2 control and measuring device. With this device, the

VoY — (HER) R REICERITITE T, evaporator/condenser under test is installed directly in
the air receiving chamber.

JIS D 1618 car air conditioner testing method.

JSD1618 BBEATT A7 « ¥ 3 FHBRAE
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CO2M/BA—TT AV F TR MEE
e CO2 Car Air Conditioner Bench Testing Device
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Satake Prefabricated Environment Test Chambers
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Accurate and energy-saving measurements ARY A —2OREEHEZEZZT
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(27 FLNTBEFBREN DL
WHROYERELTEYET.)

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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Amenity Room

In addition, Satake provides comfort
testing devices (housing environment
test units) comprised of a model house
and external environment chamber for
performing comprehensive air conditioner
testing.

By using a housing environment test
device, itis possible to calculate the
PMV (predicted mean vote) and PPD
(predicted percentage of dissatisfied)
comfortindicator 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.

B EBER—N—N\V PV IRBR S

Use: Testing office equipment paper handling, etc.

Bi&: IV—LI7 OvBaRESRRE F
Use: Testing room air conditioner thermal load, etc.

A —REBEMWI -V VIRE
Use: Aging Rechargeable batteries, etc.
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Only a few examples are shown here.
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GHPEMEHT A SEREEE
GHP Compressor Durability Testing Device

RACFHIRE (BE) BsTtreaiiEE
RAC Copper-pipe (Single-pipe) Heat Exchanger Performance
Testing Device
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R600a/ BB ER EAEH A O A —2 —
R600a Compressor Calorimeter for Refrigerators

CO 2 A e Fa iR E
CO2 Compressor Life Testing Equipment

CO » AR B AGHER B

REANTEEEB
fﬁg'f ; Q_/ZKW&U'IEE%E ERBRIEEBZ U L I25HBRE TR Air-flow Measuring Apparatus
& by o

CO2 Heat-exchanger Testing Equipment

The test chamber contains a refrigeration cycle unit, a constant-temperature
water bath and an air-flow measuring apparatus.

Y2777 HEAERE/ HERRRE

Satake Fan Performance Measuring Equipment/Soundproof Wind Tunnel Equipment

I7aVBEOYOyIaAT7 7. VAR7T
A—2772. 7ARZ T 7oREET7VH
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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.

Inletairis 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. 7L LFViN—
Plenum chamber

2. %R
Perforated plate

3. BREEUHTL

Static pressure outlet port

4./ )T L—h
Nozzle plate

o 2 A T & H:
OF v N\ —E5EEEH
of% B =1

O EE (HEXR):

5.T7—v)vE—
Air cylinder

6. 7LFTINAEY
Flexible duct

7.N1INR/ Z)b
Bypass nozzle

8. 2—R7 7 (RK51/A)

Turbo fan (for suction)

2~60m?/min

—500 ~ +500Pa

120dB (A) ez LEAED

60dB F2E DR

B ERZE B TMIED2E L
UEBRENTVETY,

9. 4—R7 7 (AR
Turbo fan (for forced draft)

l~ 10. L—Jb

Rail
N.2—=r7=271

Turntable
12. ST A

Mounting base for unit under test

® 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—
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MultiMix SATAKE MultiMix Corporation E E
[MAIL] info@satake.co.jp https://www.satake.cojp  https://www.satake.co.jp/en
—ERilE— —Address—
it - RRBEFR - T5 Head Office/Tokyo Office/Factory
T335-0021 BEEFHATHE66 TEL: 048-433-8711 66, Niizo, Toda-shi, Saitama, 335-0021, Japan TEL: 81-48-433-8711
PNEE Osaka Office/Factory

T570-0035 APRAFFOTERIEAT2-18-8
PEERFE T —ER Y 2 —

TEL: 06-6992-0371

2-18-8, Toko-cho, Moriguchi-shi, Osaka 570-0035, Japan TEL: 81-6-6992-0371

Chubu Sales Service Center

T460-0021 EBHEAHEHHFXFEMI-21-9  TEL: 052-331-6691 1-21-9, Heiwa, Naka-ku, Nagoya-shi, Aichi 460-0021, Japan TEL: 81-52-331-6691
BRI Mixing Technology Laboratory

T335-0021 BFERFHMHE60 TEL: 048-441-9200 60, Niizo, Toda-shi, Saitama 335-0021, Japan TEL: 81-48-441-9200
—EREERE— —Associates—
YR ABGIRE Satake Engineering Corporation

T576-0017 KPRFFREHEHIL5-52-11 TEL: 072-892-1115 5-52-11, Hoshidakita, Katano-shi, Osaka 576-0017, Japan TEL: 81-72-892-1115
—BNEERt— —Associates—

RE EEEMmS BRI R ERAR
T201204 HEEBEHHERFXHEER108S

B HEEURMAERLAE
T24158 BEHILH=EEHER2ER88HE385R
< L—<77 : Satake Multimix (M) Sdn. Bhd.

No. 27, Jalan Meranti Puchong, D'25@Meranti Puchong, 47120 Puchong,
Selangor, Malaysia

424 . Satake Laboratory Service (Thailand) Co., Ltd.
100/8, Moo.1, Nong Kham, Sriracha, Chonburi 20230, Thailand

HRE AT SR E R MRS
T215500 *E,Iﬁé‘%fﬂﬁm%ﬁﬁﬁiﬁﬁz,%%%6%

hE e (LB BSERAR
T200010 HELBHEEXARBESSSHBPEKRE60SE
BB ETTEE MR EIRAE
T24889 BEHILTHHHEERTZHK86E2158
4 F : Satake Multitech India Pvt. Ltd.
BUNGALOW No. 16, Sector 1, IMT Manesar, Gurugram. Haryana. India
—BNRFTEHEL—

<L —<7 : Satake Technologies Sdn. Bhd.
No56, Jalan Anggerik Vanilla Z, 31/Z, Kota Kemuning, 40460, Shah Alam,
Selangor Darul Ehsan, Malaysia TEL:+603-5525-3171

Shanghai Satake Cool-Heat & Control Technique Co., Ltd.
No.108 ChenChun Rd., PuDong, Shanghai, 201204, China

Chuyi System Co., Ltd.
No. 38, Ln. 88, Sec. 2, Guangfu Rd., Sanchong Dist.,New Taipei City 24158, Taiwan

Satake Multimix (M) Sdn. Bhd.
No. 27, Jalan Meranti Puchong, D'25@Meranti Puchong, 47120 Puchong, Selangor,
Malaysia

Satake Laboratory Service (Thailand) Co., Ltd
100/8, Moo.1, Nong Kham, Sriracha, Chonburi 20230, Thailand

Suzhou Satake Engineering Co., Ltd.
No.6 Mahle Road, New & Hi-tech Industrial Development Zone, Changshu, Jiangsu
Province 215500, China

Satake (Shanghai) Trading Co., Ltd.
Room 605, Huaihaizhonghua Buiding, 885, Renmin Road, Shanghai 200010 China

Satake Asia Sales & Services Co., Ltd.
No.21, Ln.86, Wugong 3rd Rd., Xinzhuang Dist., New Taipei City 24889, Taiwan

Satake Multitech India Pvt. Ltd.
BUNGALOW No. 16, Sector 1, IMT Manesar, Gurugram. Haryana. India

—Overseas distributor—

Satake Technologies Sdn. Bhd.
No56, Jalan Anggerik Vanilla Z, 31/Z, Kota Kemuning, 40460, Shah Alam, Selangor
Darul Ehsan, Malaysia ~ TEL:+603-5525-3171
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