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AMENDMENT OF MALAYSIAN STANDARD 

 
MALAYSIAN STANDARD 

 
MS 2449:2012 

 
PERFORMANCE RATING OF WATER-CHILLING PACKAGES USING THE VAPOR  

COMPRESSION CYCLE 
 

 
(1) Clause 1.2, Page 2  

 

To change “watts/watt (W/Wr)” to “watt/watt (Wr/W)” in 1.2 e) to read as: 

e) coefficient of performance (COP), watt/watt (Wr/W).  

 

(2) Clause 3.5.3, Page 3  
 

To add “in” before W, to read as:  
 

A ratio of the net heat reclaim capacity (Btu/h) to the total power input to the unit in 
W, converted to Btu/h.  

 

 
(3) Clause 3.5.6, Page 4  
 

To change “1 Wr = 3.142 Btu/h” to “1 Wr = 3.412 Btu/h”, to read as:  
 

The unit used to denote refrigeration capacity in Wr, where 1 Wr = 3.412 Btu/h.  
 

 
(4) Clause 3.10.3, Page 4  

 
To delete “NOTE. NPLV should be used where climatic conditions are different than the 
USA weather data.”  

 

 
(5) Table 1 Standard rating conditions, Page 9  
 

Replace table 1 with the following new table.  
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(6) Table 3 Part-load conditions for rating, Page 11  
 

Replace table 3 with the following new table.  

 
Table 3. Part-load conditions for rating 

 
 MPLV IPLV NPLV 

 
Evaporator 
(all types) 
LWT 
 
Flow rate (gpm) 
 
FFA 

 
 
 

44.0 F b 
 
2.4 gpm/RT c 
 
0.000 1 

hft2 F/Btu 
 

 
 
 

6.7 C 
 
0.043 L/s 
per kWe 
0.000 018 

m2 C/Wr 

 
 
 

44.0 F b 
 
2.4  
gpm/RT c 
0.000 1 

hft2 F/Btu  

 
 
 

6.7 C 
 
0.043 L/s  
per kWr 
0.000 018 

m2 C/Wr 

 
 
 
Selected 
LWT b 
Selected 
gpm/RT c 
As specified 

 
 
 
Selected 
LWT b 
(L/s per 
kWr) c 
As specified 

 
Water-cooled 
condenser a 
100 % load 
EWT 

75 % load EWT 
50 % load EWT 
25 % load EWT 

0 % load EWT 
Flow rate (gpm) 
(L/s) 
FFA 

 

 
 
 

87.0 F b 
 

83.5 F 

80.0 F 

80.0 F 

80.0 F 
3.0 gpm/RT c 

 
0.000 25 hft2 

F/Btu 
 

 
 
 

30.6 C b 
 

28.6 C 

26.7 C 

26.7 C 

26.7 C 
0.54 L/s 
per kWr 
0.000 044 

m2 C/Wr 

 
 
 

85.0 F b 
 

75.0 F 

65.0 F 

65.0 F 

65.0 F 
3.0 
gpm/RT c 

0.000 25 

hft2 F/Btu 

 
 
 

29.4 C b 
 

23.9 C 

18.3 C 

18.3 C 

18.3 C 
0.54 L/s 
per kWr 
0.000 044 

m2 C/Wr 

 
 
 
Selected 
LWT b 
d 

d 

d 

80.0 F 
Selected 
gpm/RT c 
As specified 

 
 
 
Selected 
LWT b 
d 

d 

d 

26.7 C 
L/s per kWr C 
 
As specified 

 
Air-cooled 
condenser a 
(use Figure 2) 
100 % load EDB 
 
75 % load EDB 
50 % load EDB 
25 % load EDB 

0 % load EDB 

FFA 
 

 
 
 
 

95.0 F b 
 

88.6 F 

82.3 F 

78.0 F 

78.0 F 
0.0  

hft2 F/Btu 

 
 
 
 

35.0 C  
 

31.5 C 

27.9 C 

25.6 C 

25.6 C 
0.0 

m2 C/Wr 

 
 
 
 

95.0 F 
 

80.0 F 

65.0 F 

55.0 F 

55.0 F 
0.0  

hft2 F/Btu 

 
 
 
 

35.0 C  
 

26.7 C 

18.3 C 

12.8 C 

12.8 C 
0.0 

m2 C/Wr 

 
 
 
 
Selected 
EDB b 
e 

e 

e 

78.0 F 
00 

hft2 F/Btu 
 

 
 
 
 
Selected 
EDB b 
e 

e 

e 

25.6 C 
00 

hft2 C/Wr 

a If the unit manufacturer’s recommended minimum temperatures are greater than those specified in Table 3m then those 
may be used in lieu of the specified temperatures. 

b Corrected for fouling factor allowance by using the calculation method described in B6.3. 

c The flow rates are to be held constants at full load values for all part-load conditions. 

d For part-load entering condenser water temperatures, the temperature should vary linearly from the selected EWT at 
100 % load to 80.0 F at 50 % loads, and fixed at 80.0 F for 50 % to 0 % loads. 

e For part-load entering air dry bulb temperatures, the temperature should vary linearly from the selected EDB at 100 % 
load 78.0 F at 33 % loads, and fixed at 78.0 F for 33 % to 0 % loads. 

EDB = leaving air dry-bulb temperature 

LWT = leaving water (liquid) temperature 

EWT = entering water (liquid) temperature 

FFA = fouling factor allowance 
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(7) Annex C (normative), Page 37  

 
Title of Annex C, to replace with “Derivation of part-load value (PLV)”. 

 
Clause C1 

 
To replace “integrated part-load value (IPLV)” with “part-load value (PLV).” 

 
Clause C2 

 
To replace “IPLV” with “PLV”. 

 
Sub-clause C3.1 

 
To replace “These three alternative ratios are related as follows:”, to read as: 

 
COP = 0.293EER EER = 3.412COP 
kW/RT = 12/EER EER = 12/(kW/RT) 
kW/RT = 3.516/COP COP = 3.516/(kW/RT) 

 
To replace “(W/W)” with “(Wr/W), to read as: 

 
The following equation is used when an efficiency is expressed as EER (Btu/(W-h)) 
or COP (Wr/W): 
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