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Heat Pump Chiller Using Non- Fluorocarbon Refrigerant
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Abstract

This paper describes the status of technological development aimed at low GWP refrigerants for high-
temperature water extraction screw-type heat pump chillers at Kobelco Compressors Corporation, the
performance and heating capacity of the HEMII-HR-GN series 70C hot water extraction machine (HEMII
-HR70-GN), the 85C hot water extraction machine (HEMII-HR85-GN), the waste heat recovery 85C hot water
extraction machine (HEMII-HR85W-GN) and the waste heat recovery 95C hot water extraction machine
(HEMII-HR95WZ-GN), which are non-fluorocarbon refrigerant compatible models, and introduces the results
of calculations of the running cost benefits and CO, emissions reduction effect of replacing existing gas-fired
boilers with the HEMII-HR85W-GN as an example of the effects of its introduction in Japan. As a result of
these calculations, it was found that for the introduction in Japan, it is desirable to operate the system so that
the temperature lift (the difference between the hot water outlet temperature and the heat source water outlet
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temperature) is at least 60C or less and the heating COP is three or more.
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Table 1 Present refrigerants applied to high temperature screw heat pump chiller and low GWP refrigerant candidates
Refrigerant species HFC HFO HCFO
Refrigerant name R134a R245fa R1234yf R1234ze(E) | R1233zd(E) |R1336mzz(2) | R1224yd(Z)
GWP_(AR5™ 1) 1,300 858 <1 <1 1 2 <1
ASHRAE 347
Refrigerant safety classification Al Bl A2L A2L Al Al Al
standards
Classification by act on the safety s Specified inert|Specified inert
X Inert gas Inert gas™ Inert gas Inert gas Inert gas

of high-pressure gases gas gas
Act on rational use and proper . . . . . . .

Applicable Applicable |Not applicable|Not applicable|Not applicable|Not applicable|Not applicable
management of fluorocarbons
Boiling point (at 1atm) -26.1°C 15.3°C -29.4°C -19.0°C 18.3°C 33.5°C 14.6°C

¥ 1) IPCC Fifth Assessment Report

3 2) American Society of Heating, Refrigerating and Air-conditioning Engeneers,Inc.,
A : Lower toxic, B : Higher toxic, 1: Non-flammable, 2L : Mild flammable, 2 : Weakly flammable, 3 : Strong flammable
% 3) Depending on the specification conditions, the act on the safety of high-pressure gases does not apply.
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Fig.1 Operating temperature map of high-temperature screw heat pump chiller filled with non-fluorocarbon refrigerant
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Table 2 Representative performance of high-temperature screw heat pump chiller filled with non-fluorocarbon refrigerant

Outlet temperature rannge Representative performance
HEMIII-HR70-GN R1234yf <1 5~30°C 50~70°C 247.6 KW | 359.4 kW 5.3 17/7°C. 55/65°C
HEMIII-HR85-GN | R1234ze(E) <1 5~25°C 50~85°C 156.3 kW | 254.1 kW 41 17/7°C, 70/80°C
HEMIII-HR95WZ-GN | R1224yd(Z) <1 50~70°C 70~95°C 487.6 kW 5.3 65/60°C. 90/95°C
HEMIII-HR85W-GN | R1234ze(E) <1 20~50°C 50~85°C 537.9 kW 5.3 55/50°C, 80/85°C

¥1) HEMIII-HR85W-GN, HEMIII-HR95WZ-GN : Heating COP, HEMIII-HR70-GN, HEMIII-HR85-GN : Total COP
#2) [Chilled water(heat sourse water) inlet temp.]/[Chilled water(heat sourse water) outlet temp.] °C, [Hot water inlet temp.]/[Hot water outlet temp.] °C
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(influence of boiler efficiency)

RsD =7 54545 /Vol. 74 No. 1 (Jun. 2025) 75



—#lZ, KA T OERLKAHRRIZ, 60% 05K TDH 2 Z X ®

85% L =hNY. ZOMICLY). L—FrEYTFI—D 1) WTFKANEA T2 bak— b, 2018, No.220, p.19-24.
% e e e L e 2)  BIA. E Y MU - VEE SN E A A O R
HAMRYRE IEBEZT B L3050 https://www.env.go.jp/earth/ozone/montreal/mop28_result.
html, (Z2025-03-23).
ETUV=2050FEF TCOI—KRryoa— I VEHEH 3)  RESIEEBIP. 45180 B RS A S WA SR ALY
- s .. . BORANERS 7O VST — 2 vy y v — 7 BEL6  Hi:

= ,ﬁ N — MRV Rl i . _
*E"i’kfp' T Jim” %f’iﬁ%ﬁﬁ ) *T ?02 EM’%L 746 B O H OB T O H B O R %120 v T (R).
FUIHTH B2, B IIZBWT, W'}%"ﬁ*”%%ﬁ g A ] https://www.meti.go.jp/shingikai/sankoshin/seizo_sangyo/
HERPNEWI EREELRI Y V2T Y IR R kagaku_busshitsu/flon_taisaku/018 html, (ZHR2025-03-23).
2. BIAREERBEHORIRELNTNS I E 4)  WREEREET [ 7)) — v i] o AG AR — MR YT

s . . [HEM-HR-GN/GL > V) — X | #W5epihs ~55C 7 595C ifikKI
7e s R | 7 7 IR e i} .
B EARARRES 5 5 QBRI =D 5o AL W54 > 7 7 OGCRATRIE | AL THIEFR) ~.
BE 2 fB M9 B 720 DM AL LT, WIZBI 5T % https://www.kobelco.co.jp/releases/1201980_15541.html,
WX —BOROE LITHIRET 4 & & BT, Bk 2 — (Z12025-03-23). i
AThANIITB T, SROML TR R D) WO TR 20 015 0

. . o g - i . — . 2021, No.237, p.28-32.
FAMELED D LT, I 2 Bl EEE R O 7) WEBEERIEA L bt — b, 2020, No234, p12-20.
FEHUTHB L TWE 720, 8)  MAMME K4 FHZE. 2017, H405%5, pA5-48.
9) HZEMEIE =L~ bt — b, 2024, No.257, p43-48.
10)  MRAME, KA 5878 2020, 55419%, p.51-55.

76 R:D KOBE STEEL ENGINEERING REPORTS/Vol. 74 No. 1 (Jun. 2025)



