TUMSAT-OACIS Repository - Tokyo

University of Marine Science and Technology

(AR T)

Heating performance evaluation of the newest
high efficiency GHP (XAIR II) air conditioner

S5&: jpn

HhRE

~FH: 2018-09-18
F—7—FK (Ja):

*—7— K (En):

YERRE: PERE, FIEAN, B, =&
A—=ILT7 KL R:

FirI&:

https://oacis.repo.nii.ac.jp/records/ 1599




(774-1)

Al01 FEIEZET A b — MRV TZEFE (XAIRLI) DOREEMERE
Heating performance evaluation of the newest high efficiency GHP(XAIR II') air conditioner

OVl FHEAN* GRUTBERY)  Bf S GROEERS)
ORikito NISHIOKA*and Shigeki KAMETANI**
* Graduate school of Marine System Engineering, Tokyo University of Marine Science and Technology, Minato-ku,
Tokyo, 108-8477, Japan
**Faculty of Marine Science Department of Ocean Sciences Tokyo University of Marine Science and Technology,
Minato-ku, Tokyo, 108-8477, Japan

In 2015, Japan Industrial Standard for gas engine heat pump (JIS B8627) was revised. To this JIS revision, high
efficiency GHP (Gas engine Heat Pump, product name: XAIR II) was developed and sold. In this research, we
measured the newest GHP machine and compared the performance with the conventional machine. Furthermore, energy
saving performance in the energy saving operation mode was quantified.
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Table 1. Detail of objective building

Location Osaka

Scale 3 stories above ground
Construction Reinforced concrete construction
Building use office

Air conditioning area 333 m
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Table 2. Specification of XAIR II system

(774-2)

Unit Outdoor unit Indoor unit
Unit-1 Unit-2 Unit-3
Number of instillations 1 4 6 1
Used fuel gas (calorific value) LNG (45 MJ/Nm*3)
Refrigerant R410A
Capacity (Cooling/Heating) (transferred to 56.0/63.0 5.6/6.3 71/80 9.0/10.0

delivered power), kW

L. 4-way ceiling
Description
suspended

4-way ceiling

suspended

Concealed ceiling
unit - ducted

Electric power consumption (Cooling/Heating), kW [0.914/0.628 0.052/0.038

0.066/0.053

0.184/0.172

Engine Capacity, kW 12.4

Rated gas input (Cooling/Heating) kW 49.3/46.0

1.2 ZZHITE B B L OWEREREAG
ARERANL, Table3 IZRT L H I

2016 47 H 20 H~20174 2 H 19 HE TE L., =D ) HLEEEHRIX

2016 4F 11 A 5 H~20174FE2 A 19 HTH Y, ZORICAHA =R X —F— FTOHREFHE HIT- 7=,
IR INERR N T A — & & HS

ROMEHIE AN S EH I D VAT AEIRTE RS,
L. REFPROP 8.0[2]1Z LB W MER L Eq. (1) | Eq. (2) i

BB E 2 FE LTz, Thid, B &7z OmBEIEREIC, ENEHA DI

f pr:l:{ﬂji@kk"_._‘
WZoRT CC YED FEARF EA A FHV T2
BsmEol= ¥

NE—EEZRLLZETHEHETZ2HLDOTH Y, [EMEOERERIFRITIT Sekine & [3] @ﬁ%ﬁ{ﬁ?ﬁ:}fﬁb\to

7o, RO ESN - NEOTEEE ) &2 EB0OE
L/71Lo Zfiiﬁﬂ: Téﬁﬁmﬂﬂﬁ Bgﬁéﬁun

Gn=NVpy
Q=Gindh

Table 3. Measurement status
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Duration (Heating)

November 5th, 2016~February 19th, 2017

Operating Schedule 8 :00~20:00

Every second day

Energy saving operation

Table 4. Method of measuring / calculation

Item Method of measuring/calculation

. . - Get a data from the sensors which are mounted in a GHP
Effective quantity of generated hea

+ Then, caluculate Effective quantity of generated heat by using the data

Gas consumption Ultrasonic gas flow meter

Electric power consumption Power logger

Outdoor temparature Sensors which are mounted in a GHP

COPg Effective quantity of generated heat / Gas consumption

COPp Effective quantity of generated heat / (Gas consumption+Electric Power Consumption (transferred to primary energy ))
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Fig.1. COP and Load ratio
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Table5. Specification of predecessors

XAIR (conventional model)
Location Osaka
Duration (Heating) November 24th, 2013~January 24th, 2014
Used fuel gas (calorific value) / Refrigerant LNG(45 MJ/m"3) / R410A
Capacity (Cooling/Heating) (transferred to delivered power), kW |71.0/80.0
Rated gas input (Cooling/Heating), kW 54.4/50.9
Electric power consumption (Cooling/Heating), kW 0.48/0.24
Engine Capacity, kW 15.7
Number of indoor units 6 (11.2 kW x 6)
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Fig.2. COPp (outdoor unit) comparison with conventional model
(Upper left:10~12°C, Upper right:7~9°C, Lower left: 4~6°C, Lower right:1~3°C)
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Fig.3. Average COPp
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Fig.4. COPp comparison with energy saving mode
(Upper left:10~12°C, Upper right:7~9°C, Lower left: 4~6°C, Lower right:1~3°C)
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Fig.5. Ratio of primary energy reduction by energy saving mode
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NOMENCLATURE
¢, :specific heat at constant pressure, kJ-kg*- K
: refrigerant mass flow, kg/s
: revolutions of compressor, rps
: displacement of compressor, m3/rev
- suction refrigerant density, kg/m?®
. volumetric efficiency
heating capacity, kW
variation of specific enthalpy, ki/kg
COPg coefficient of performance at gas consumption
COPp coefficient of performance at primary energy
COP.. average value of coefficient of performance
a  minimum value of domain of definition
b maximum value of domain of definition
Reop  regression equation of COP
L air conditioning load
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