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Appendix A: Graphical interpretation of Table 4.2  

in Mathlab software 
 

Table 4.2: Percentage of deration Vs percentage of humidity at constant atmospheric 

temperatures [30] 

Atmospheric 

Temperature 

Percentage Humidity 

10 20 30 40 50 60 70 80 90 100 

 Percentage Derating 

85      0.5 1.0 1.5 2.0 2.4 

90     0.4 1.0 1.6 2.2 2.7 3.3 

95    0.2 0.9 1.6 2.2 2.9 3.6 4.2 

100    0.7 1.5 2.2 3.0 3.8 4.6 5.3 

105   0.3 1.2 2.1 3.0 3.9 4.8 5.7 6.6 

110   0.7 1.8 2.8 3.8 4.9 5.9 6.9 8.0 

115   1.2 2.4 3.6 4.8 6.0 7.2 8.4 9.6 

120  0.4 1.7 3.1 4.5 5.9 7.3 8.6 10.0 11.4 

125  0.8 2.3 3.9 5.5 7.1 8.7 10.2 11.8 13.4 

 
X = 
    80     80        80     80    80     80    80     80     80    80 
    85     85        85      85    85     85    85     85     85    85 
    90     90        90      90    90     90    90     90     90    90 
    95     95        95      95    95     95    95     95     95    95 
   100   100   100   100   100   100   100   100   100   100 
   105   105   105   105   105   105   105   105   105   105 
   110   110   110   110   110   110   110   110   110   110 
   115   115   115   115   115   115   115   115   115   115 
   120   120   120   120   120   120   120   120   120   120 
   125   125   125   125   125   125   125   125   125   125 
 
y = 
    10    20    30    40    50    60    70    80    90   100 
    10    20    30    40    50    60    70    80    90   100 
    10    20    30    40    50    60    70    80    90   100 
    10    20    30    40    50    60    70    80    90   100 
    10    20    30    40    50    60    70    80    90   100 
    10    20    30    40    50    60    70    80    90   100 
    10    20    30    40    50    60    70    80    90   100 
    10    20    30    40    50    60    70    80    90   100 
    10    20    30    40    50    60    70    80    90   100 
    10    20    30    40    50    60    70    80    90   100 
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z = 
         0         0         0             0                0              0                    0             0            0               0 
         0         0         0            0                0          0.5000       1.0000     1.5000    2.0000       2.4000 
         0         0         0             0         0.4000    1.0000       1.6000     2.2000    2.7000       3.3000 
         0         0         0       0.2000    0.9000    1.6000       2.2000     2.9000    3.6000       4.2000 
         0         0         0      0.7000    1.5000    2.2000       3.0000     3.8000    4.6000       5.3000 
         0         0      0.3000   1.2000    2.1000    3.0000       3.9000     4.8000    5.7000       6.6000 
         0         0     0.7000   1.8000    2.8000    3.8000       4.9000     5.9000    6.9000       8.0000 
         0         0      1.2000   2.4000    3.6000     4.8000      6.0000     7.2000    8.4000       9.6000 
         0    0.4000   1.7000   3.1000   4.5000    5.9000      7.3000     8.6000   10.0000     11.4000 
         0    0.8000   2.3000   3.9000   5.5000    7.1000      8.7000   10.2000   11.8000     13.4000 
 
>> stem3(x,y,z,'MarkerFaceColor','g') 
>> grid on
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Appendix B: Calculations of the model 

When the temperature is maintaining at 90oF, 

X

Y

100908070605040

3.5

3.0

2.5

2.0

1.5

1.0

0.5

0.0

S 0.0487950

R-Sq 99.9%

R-Sq(adj) 99.8%

Fitted Line Plot
Y=-5.5556x10-6 X3+0.0012262 X2- 0.03004X- 0.42381

  
Y=-5.5556x10-6 X3+0.0012262 X2- 0.03004X- 0.42381------------> T90 

Regression Analysis is S = 0.0487950   R2= 99.9%   R2 (adj) = 99.8%  P= 0.000 

 

When the temperature is maintaining at 95oF,  

X

Y

10090807060504030

4

3

2

1

0

S 0.0855970

R-Sq 99.8%

R-Sq(adj) 99.7%

Fitted Line Plot

Y=-8.5859x10-6 X3+0.0018409X2-0.059455X+0.30714

 
Y=-8.5859x10-6 X3+0.0018409X2-0.059455X+0.30714------------> T95 

Regression Analysis is S = 0.0855970   R2= 99.8%   R2 (adj) = 99.7%  P= 0.000 
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When the temperature is maintaining at 100oF,  

X

Y

10090807060504030

6

5

4

3

2

1

0

S 0.0321489

R-Sq 100.0%

R-Sq(adj) 100.0%

Fitted Line Plot
Y=-2.2727x10-6 X3+0.00047294X2+0.045974X-1.7405

 
Y=-2.2727x10-6 X3+0.00047294X2+0.045974X-1.7405----------> T100 

Regression Analysis is S = 0.0321489   R2 = 100.0%   R2 (adj) = 100.0%  P= 0.000 

 

When the temperature is maintaining at 105oF,  

X

Y

100908070605040302010

7

6

5

4

3

2

1

0

S 0.100905

R-Sq 99.9%

R-Sq(adj) 99.8%

Fitted Line Plot
Y=-7.0707x10-6 X3+0.0014545X2-0.0038384X-0.53333

 
Y=-7.0707x10-6 X3+0.0014545X2-0.0038384X-0.53333---------> T105 

Regression Analysis is S = 0.100905   R2= 99.9%   R2 (adj) = 99.8%  P= 0.000 
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When the temperature is maintaining at 110oF,  

X

Y

100908070605040302010

9

8

7

6

5

4

3

2

1

0

S 0.0722550

R-Sq 100.0%

R-Sq(adj) 99.9%

Fitted Line Plot
Y=-3.0303x10-6 X3+0.00063961X2+0.06105X-1.5071

 
Y=-3.0303x10-6 X3+0.00063961X2+0.06105X-1.5071-----------> T110 

Regression Analysis is S = 0.0722550   R2= 100.0%   R2 (adj) = 99.9%  P= 0.000 

 

When the temperature is maintaining at 115oF,  

X

Y

100908070605040302010

10

8

6

4

2

0

S 0

R-Sq 100.0%

R-Sq(adj) 100.0%

Fitted Line Plot

Y=-5.0564x10-21 X3+1.3582 x10-18 X2+0.12X-2.4

 
Y=-5.0564x10-21 X3+1.3582 x10-18 X2+0.12X-2.4---------------> T115 

Regression Analysis is S = 0   R2= 100.0%   R2 (adj) = 100.0%  P= 0.000 
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When the temperature is maintaining at 120oF,   

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Y=-8.5664x10-6 X3+0.0016445X2+0.041696X-0.74333----------> T120 

Regression Analysis is S = 0.169155   R2 = 99.9%   R2 (adj) = 99.8%  P= 0.000 

 

When the temperature is maintaining at 125oF,  

X

Y

100806040200

14

12

10

8

6

4

2

0

S 0.135729

R-Sq 99.9%

R-Sq(adj) 99.9%

Fitted Line Plot
Y =  - 1.063 + 0.08020 X

+ 0.001330 X**2 - 0.000007 X**3

 
Y=-6.9347x10-6 X3+0.0013298X2+0.080204X-1.0633------------> T125 

Regression Analysis is S = 0.135729   R2 = 99.9%   R2 (adj) = 99.9%  P= 0.000 

X

Y

100806040200

12

10

8

6

4

2

0

S 0.169155

R-Sq 99.9%

R-Sq(adj) 99.8%

Fitted Line Plot
Y =  - 0.7433 + 0.04170 X

+ 0.001645 X**2 - 0.000009 X**3
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Appendix C: Scatter plot of measured temperature and RH points  

using Matlab software 

x = 

Columns 1 through 15 

 82.0400   81.6800   81.5000   81.1400   81.1400   80.9600   81.3200   84.3800   86.3600   

89.7800   93.5600   93.5600   93.9200   96.6200   94.8200 

Columns 16 through 30 

93.2000   90.6800   87.4400   85.1000   84.3800   83.6600   82.9400   82.5800   82.0400   

81.8600   81.3200   81.3200   81.1400   80.9600   81.1400 

Columns 31 through 45 

81.3200   84.2000   89.2400   89.2400   89.7800   90.3200   90.8600   90.8600   93.7400   

93.7400   90.5000   88.1600   85.2800   83.8400   83.3000 

Columns 46 through 48 

82.7600   82.4000   82.2200 

 

y = 

Columns 1 through 15 

70.4000   78.8000   80.1000   81.1000   79.1000   81.1000   80.2000   73.6000   69.4000   

61.6000   54.6000   54.6000   53.5000   44.5000   46.8000 

Columns 16 through 30 

50.7000   59.8000   65.4000   72.3000   69.9000   72.7000   74.4000   75.7000   77.5000   

80.0000   80.6000   80.6000   81.1000   80.2000   81.9000 

Columns 31 through 45 

 82.2000   75.2000   64.3000   64.2000   59.7000   58.4000   51.6000   50.0000   44.5000   

47.1000   59.3000   66.2000   69.4000   72.3000   75.5000 

Columns 46 through 48 

77.2000   77.8000   78.6000 

 

>> scatter (x,y,'+','r') 
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p = 

Columns 1 through 15 

82.4000   82.0400   81.8600   81.5000   81.5000   81.3200   81.6800   84.7400   86.7200   

90.1400   93.9200   93.9200   94.2800   96.9800   95.1800 

Columns 16 through 30 

93.5600   91.0400   87.8000   85.4600   84.7400   84.0200   83.3000   82.9400   82.4000   

82.2200   81.6800   81.6800   81.5000   81.5000   81.5000 

Columns 31 through 45 

81.6800   84.5600   89.4200   89.6000   90.1400   90.6800   91.2200   91.2200   94.1000   

94.1000   90.8600   88.5200   85.6400   84.2000   83.6600 

Columns 46 through 48 

83.1200   82.7600   82.5800 

 

q = 

Columns 1 through 15 

72.5000   80.9000   82.2000   83.2000   81.2000   83.2000   82.3000   75.6000   71.4000   

63.6000   56.6000   56.6000   55.5000   46.5000   48.8000 

Columns 16 through 30 

52.7000   61.8000   67.4000   74.3000   71.9000   74.7000   76.4000   77.7000   79.5000   

82.0000   82.6000   82.6000   83.1000   82.2000   83.9000 

Columns 31 through 45 

84.2000   77.2000   66.3000   66.2000   61.7000   60.4000   53.6000   52.0000   46.5000   

49.1000   61.3000   68.2000   71.4000   74.3000   77.5000 

Columns 46 through 48 

79.2000   79.8000   80.6000 

 

>> scatter (p,q,'+','g') 
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Figure 1: Scatter plot of measured temperature and RH points with permissible value of 

the instrument using Matlab software 
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y = - 0.00074114*x3 + 0.24982*x2 - 28.64*x + 1134.6
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Appendix D: Psychrometric chart enthalpy calculations  

(For 28oC and 72.5 % RH) 
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Appendix E: Psychrometric chart cooling load calculations  

(For 25oC and 30 % RH and 34.4oC and 56.6 % RH) 
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Appendix F: Hot water chiller performance data 

NOTE: Extracted from Model Selection and Design manual of Broad Central Air 

Conditioning (Absorption LiBr+H2O), Broad X Non- Electric Chiller 
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Appendix G: Steam chiller performance data  

NOTE: Extracted from Model Selection and Design manual of Broad Central Air 

Conditioning (Absorption LiBr+H2O), Broad X Non- Electric Chiller 
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Appendix H: Chiller performance data and prices 

NOTE: Extracted from Model Selection & Design Manual of Broad X Absorption 

Chiller. 


