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1. INTRODUCTORY OF A3 CLASS FLAMMABLE REFRIGERANT

2. A3 CLASS REFRIGERANTS CHALLENGE, OCCUPANCY &
LOCATION CLASSIFICTION TABLE

3. CASE STUDY of HYDROCARBON REFRIGERATION SYSTEMS
BASED OCCUPANCY AND LOCATION CLASSIFICATION

4. SITE INSTALLATION OF HYDROCARBON CHILLER

5. HYDROCARBON REFRIGERATION SYSTEM USERs IN
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$', INTRODUCTORY OF A3 CLASS
’ FLAMMABLE REFRIGERANT

All Hydro»carbon refrigerant are highly flammable but non -toxic.

This gives them an fiA30 class i n M:¢
system- code of practice.

Hydrocarbon refrigerants are natural organic compound with zero
Ozone Depleting Potential and negligible Global Warming
Potential of 3  if compare to Carbon Dioxide = 1, per 100 years basic
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WHY SELECT HYDROCARBON REFRIGERANT? Hydrocarbon
refrigerant is an environmental friendly refrigerant, and also an
alternative refrigerant to replace existing ODP and GWP

Refrigerant gas in the market.

Refrigerant Molecular Initial
Weight Boiling
(g/mol) Point (°C)

R1270 (A3) 42.0 -47.7
12

R502 116.63 -45.4

R290 (A3) 41.1 -42.0
SOV RO 58.1/495  -12.0/-26.2

Latent Heat

of

Vaporization
@ Boiling
Point (kJ/kQ)

426

363 /404

440
233

165

172

Ozone
Depleting
Potential,

ODP

0.04
0.9

0.5

Global
Warming
Potential

1,800
10,600

1,600



Application range of A3 class refrigerant

A3 Class Application Range Alternative

Refrigerant

R290 High/Medium Temperature; domestic appliances; R22,
commercial, industrial RA07C
R410a

R600a/ R436a High/Medium Temperature; domestic appliances; R12
commercial; Industrial; Automotive R134a

R1270 Medium/Low Temperature; commercial; R502
Industrial; Industrial process refrigeration; chillers 4044
R408a
R507a




Compatiblility

i

Hydrocarbon Refrigerants possess full chemical compatibility with
nearly all lubricants, system components, all common elastomer and
plastic refrigeration materials.

Lubricant Oll

0006 Ri ng,
seats, seals and
gaskets

Compressors

Evaporators and
condensers

Refrigerant
Control Devices

Mineral or Synthetic

All Common elastomer
and plastic refrigeration
material

Reciprocating, Screw,
Scroll

Virtually same design
and size, Heat transfer
coefficients tend to be
higher.

Thermostatic Expansion
Valve (TEV) & Electronic
Expansion Valve (EEV)

Lubricant containing silicone or
silicate (anti-foaming additive)

EPDM, Natural rubbers and
silicone rubber (unless for LPG)

Centrifugal

EEV not comply to Safety
Practice.
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’ Occupancy & Location
Classification Table

The major consideration of utilizing Hydrocarbon
refrigerant gas in refrigeration systems are safety matters.

Either Propose to install Hydrocarbon in Existing Old
Chiller

Or Propose to install a NEW Hydrocarbon System.

Kindly propose Hydrocarbon System located above ground
level (preferably in ventilated area or roof top) in a special
machinery room or in the open air, otherwise 1kg
refrigerant charge is permitted below ground level,
according MS 2678: 2017

\3? - ass Refrigerants Challenge ,
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Major Challenge Is Flammable Properties

1 95 0.04 891°C

- 2.0 0.038 480°C
- 2.2 0.038 472°C

o The practical limit asdefined by MS2678:2017is 20% of LFL.

o These values are necessarywhen determining the maximum refrigerant

charge, ventilation, flow rates and maximum allowable temperatures of
components.

o I(\/Ia3>§ allowable refrigerant charge (kg) = 0.2 x LFL x Volume of the room
m



Major Challenge is Flammable Properties

fuel

253 8.5% - by vol.% in air

A . &1

Flammability range: oxygen ignition

50% 100%

% by Vol. of HC refrigerant in air.

> Practical Limit 20% of LFL, 0.008kg/m 3as defined by
MS2678:2017



Occupancy and Location Classification for Charge

Limit above ground level (MS2678:2017)

A Hospitals, Prisons, ~20% x LFL x Room Volume and not more than 1.5kg

(Domestic/ Theatres, Schools, per sealed system or

Public) Supermarkets, Malls, ~5kg per sealed system in special machinery room
Hotels, Dwellings, or in the open air
Bungalow

B Business or Professional ~20% x LFL x Room Volume and not more than 2.5kg
Offices, Places for per sealed system or

(Commercial/

Private) General Manufacturing

~10kg per sealed system in special machinery room
and where people work

or in the open air

C Cold Room, Meatpacking, ~20% x LFL x Room Volume and not more than 10kg
refineries, non-public area per sealed system in human occupied spaces

(Industrial/
Restricted) of malls, plant rooms

~20% x LFL x Room Volume and not more than 25kg
per sealed system if High pressure side located in
special machinery room of in the open air

~No charge restriction if all refrigerant containing
parts located in a special machinery room and in the
open air
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Case Study of Hydrocarbon Refrigeration Systems Based
on Occupancy and Location Classification

Refrigerator

Domestic Refrigerator- Panasonic Brand, Mitsubishi, Refrigerant
Charge < 150 gram, may be installed in any size of room
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COLD ROOM Freezer

~20% x LFL x Room Volume and not more than 25kg per sealed system if High

pressure side located in special machinery room of in the open air

Category C

SYSTEM DESIGN

Air Cooled Type

Refrigerant Mass Charge &
Room Size

6 °Cto 25°C

-24°C to C

-30°C

S5HP Scroll

Compressor
10HP Scroll
Compressor

5HP Reciprocating
Compressor

10HP Reciprocating
Compressor

20hp Reciprocating
Compressor

20HP Reciprocating
Compressor

R290, 1.8kg Charge, Cold Room
Size > 237m? (10 x 6 x 4mH)
R290, 4.2kg Charge, Cold Room
Size > 592m?

R290, 2.2kg Charge, Cold Room
Size >289m3
R290, 4.5kg Charge, Cold Room
Size >592m3
R290, 7.5kg Charge, Cold Room
Size > 9878

R1270, 7.5kgChrage, Cold Room
Size >987m?
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COLD ROOM

20% x LFL x Room Volume and not more than 25kg per sealed system if High pressure
side located in special machinery room of in the open air

Case Study 1. PGEO Edible Oil, Pasir Gudang

1. Occupancy Classification: C (20°C Cold Room)

2. Location Classification: Compressor located in the open air, Indoor Direct
Expansion, Room Size: 10m x 20m x 8mH = 1600m3




COLD ROOM

20% x LFL x Room Volume and not more than 25kg per sealed system if High pressure
side located in special machinery room of in the open air

Case Study 1. PGEO Edible Oil, Pasir Gudang
3. Freezer Selection: Air Cooled Scroll Hydrocarbon Freezer, Single Compressor

10HP x 2 units,
4. Refrigerant Type/Refrigerant Charge per sealed system: R290 / 4.5 kg
5. Practical limit charge = 20% x LFL x Room Volume = 0.2 x 0.038 x 1600 =

12.16kg

= x|




e

Category A Air Cooled Chiller I General Occupancy,
Domestic/ Public

5kg per sealed system in special machinery room or in the open air

Suitable Capacity and Size of

Chiller to be selected

1. Air Cooled Mini Chiller 5hp T
15hp Scroll compressor
(Charge limited to 5kg below)

A School, budget hotel,
bungalow house.

2. Air Cooled Multi-compressor
Mini Chiller, up to 60hp (4 x
15hp Scroll compressor x
4.5kg HC refrigerant), non
tandem type

A Hospital, Theatres,
Supermarket.




Category A Water Cooled Chiller I General
Occupancy, Domestic/ Public

5kg per sealed system in special machinery room or in the open air

Bigger Capacity and Size of Chiller to be selected
1. Water Cooled Scroll Hydrocarbon Chiller up to 80HP- (4 x 20HP Scroll
Compressor x 4.8kg HC refrigerant per system. Non-Tandem
A Shopping Mall, Hospital, Prisons, School.

End user devices Chilled water system

\ijpp&uh[__pJDLELD@qu&;LDgb&J

(D Control cabinet (2) Refrigeration unit (3) Mixing tank @ Pump (5 Production equipment
® Valve (@ Supply water inlet (@) Cooling water () Cooling water inlet @0 Chilled water outlet

@ Chilled water inlet @ Water equipment ({3 Water equipment inlet 3 Cooling tower



Category A Air Cooled Chiller I General
Occupancy,Domestid Public

5kg per sealed system in special machinery room or in the open air

Case Study 2: Institut Latihan Perindustrian Kepala Batas, Penang
1. Occupancy Classification: A (School)
2. Location Classification: in the open air, natural air ventilation
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Category A Air Cooled Chiller I General Occupancy,
Domestic/ Public

5kg per sealed system in special machinery room or in the open air

Case Study 2: Institut Latihan Perindustrian Kepala Batas, Penang

3. Chiller Selection: Air Cooled Scroll Hydrocarbon Mini Chiller, Single
Compressor 6HP,

4. Refrigerant Type/Refrigerant Charge per sealed system: R290 / 3.0 kg
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Category B Air Cooled Chiller I Supervised
Occupancy, Commercial/ Private

10kg per sealed system in special machinery room or in the open air

Chiller Capacity and Size to be
selected
1. Air Cooled Hydrocarbon
Chiller, up to 120HP Scroll
compressor (4 x 30HP Scroll
Compressor x 9.2kg per
system, non tandem type)
A Offices, Small Shops,
Restaurant, General
Manufacturing Plant.



