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Outline of the Building

Street address

Building use

Site area

Building area
Total floor area
Construction
Number of Levels
Completion

Air-conditioning

Sakai city,
Osaka pref. Japan
Office
3,245 m2
1,029 m2
7,338 m2
Steel frame
8F
Aug. 2014
Multi-split Type
Air-conditioning System
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Weather conditions of Sakai city
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Condition of outside air (Osaka 2018) 5
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Standard floor plan (2F) 6

A non-air conditioned room
such as a toilet and

Roof insulation Polystyrene 50 mm

warehouse is located on the

west side to shield the NW Outer wa ation blowing urethane 50
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Examination of solar radiation shielding 7

Horizontal eaves
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Examination of building skin performance

Thermal load

Insulation Glass Eaves coefficient
Case 1l =100
Case 1 Wall 25mm Float 8mm Absence 100
Roof 50mm
Case 2 Wall 25mm Pair bmm Absence
Roof 50mm
Case 3 Wall 50mm Pair 6mm Absence
Roof 50mm
Case 4 Wall 50mm Low-E Absence 83.5
Roof 50mm
Wall 50mm
Case b Roof 50mm Low-E presence _
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Multi-split Type Air-conditioning System 9

Present situation

v Middle-size office in Japan, multi-split type air-
conditioning system (EHP) is often used in general.

>:In Japan, multi-split type air conditioning system driven by motor is called EHP.

Problems

v There is no special operator in the middle-size office
building.
v The control of EHP is left to only the manufacturer.

The Kansai Electric Power Co., Inc.



Multi-split Type Air-conditioning System 10

This time

We developed a system to send operation commands from
the outside to the EHP

v High Efficiency Operation Control of EHP

v Optimum operation control of EHP’s fresh air unit
(Temperature and humidity control)

v Optimum operation control of EHP to take in fresh air
(CO2 concentration control)

Installed these control systems etc.,
aimed for ZEB at middle-size office building.
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Control system 11
Setting and control _
device ) Set value input
PC
“ Control program l — A
———
L \ Ethernely
/ \ 7
T Local control PLC
Outside
temperature TH
WhM o,
Room censer
— Relay - Temperature
- humidity
™ 13 18

_—_1

Control board

Control board

Data collection Lighting control Air conditioning | |
Server Sysetem control system I

EHP
Outdoor unit

EHP
Indoor unit

Independent system (Normal

case)
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System image of air conditioning 12

Outdoor unit

R ——
\_R(Refrigerant) ‘_\ -
Capacity about 50kW/m2 ICapacity about 150kW/m2
Fresh air lineage Indoor load lineage
m Refrigerant Coil
Vaporization * A Sensor ‘
type humidifie (Control point)

Refrigerant Coill
Sensor(Control point)

Total heat exchanger
o
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High efficiency control of EHP - Efficiency results - 13

0 C'perating Results in Summer 2015

0O 10 20 30 40 50 60 70 80 90100110120
Load factor[%]

v High efficiency (Load factor is 30 ~ 40%)
v' Efficiency is greatly reduced (Load factor is 20% or less)
v' Efficiency is gradually reduced (Load factor is 40% or more)
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High efficiency control of EHP - Control concept - 14

releasel

START(40%)
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When the difference between the room
temperature and the set temperature
becomes 1°C or more, the capacity restriction
of the outdoor unit is released step by step.

W restrictl
When the load factor becomes 60% or less,

the capacity of the outdoor unit is restricted
from 100% to 70%.

M restrict?
When the load factor becomes 30% or less,

the capacity of the outdoor unit is restricted
from 70% to 40%.

W restrict3

When the load factor becomes 20% or less
and the indoor temperature satisfies the set
temperature, the capacity of the outdoor unit
is restricted from 40% to 0%.
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High efficiency control of EHP - Driving result - 15

Room temperature
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Optimal control of fresh air unit 16

v During cooling, when the air temperature just before the

refrigerant colil exceeds the set temperature, compressor runs.
(Reverse during heating)

v' It has fixed temperature setting [Cooling 21 °C, Heating 25 °C]
v The control of output is left to the manufacturer.

v It becomes excessive air conditioning by the situation of the
room.

Set the upper output limit of the outdoor unit of fresh air unit
according to the temperature and humidity of the room.

Fresh air lineage

Indoor load lineage

Refrigerant Coil

A

Vaporization * f Sensor
type humidifie ,
IRefrigerant Coil (Control point)

Sensor(Control point)

Total heat exchanger
e

It




Optimal control of fresh air unit - Control concept - 17

S Coging

Cooling setting 24.5°C~27.5°C 50%~55%RH Heating setting 20.5°C~23.5°C 40%~45%RH

(variable) (Variable)
0.022

RHA[%] / b 0.020
1009%_~1 .- { 0.018
180% [

0.016
1hdoorkemperature and humidity
| RER O =1 0, m@cesswe Heatling

T - 0.0125

Indoor temperature
Excessive cooling

O 000

22 23 24 25 26 27 28 29 30 18 19 20 21 22 23 24 25 26
Temperature[C] Temperature[C]

From the difference between room and setting temperature and humidity,
set the upper output limit of the outdoor unit of fresh air unit.
The output of the outdoor unit is four stages of 0% -40% -70% -100%
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Optimal control of fresh air unit - Driving result -

18
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Questionnaire result to the worker 19
[Control disable : N=60. Control enable : N=57]
Satisfaction of temperature environment >/ 5%

W satisfaction

B Somewhat satisfied

® usually

W Somewhat dissatisfied
W Dissatisfaction

Control enable

Control disable

0% 20% 40% 60% 80% 100%
Satisfaction of humidity environment >Q 19,

W satisfaction

B Somewhat satisfied

® usually

m Somewhat dissatisfied
W Dissatisfaction

Control enable

Control disable

0% 20% 40% 60% 80% 100%

No big difference between disable / enable of control
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Other method

» reduction of air conditioning load (Eaves, lo
+ use of natural energy (solar photovoltaic sy

« high efficient system (air conditioner, lightin Staircase window
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Energy consumption results 21
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Achieved ZEBready at a middle-sized office
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"ZEB in JAPAN" 22
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Thank you for your attention
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ZDOMER  in Japanese
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