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Abstract

      The objective of this study is to find a method for calculating 

the cooling load of a building from calculated values of the overall 

thermal transfer value (OTTV) and the roof thermal transfer value 

(RTTV) of the building. Some existing work on this subject 

proposed correlations between the cooling load and the OTTV 

and RTTV values. To test the validity of the correlations, four 

different designs of buildings for calculating the OTTV and the 

RTTV which were used in the correlations for cooling load 

calculation. The calculated cooling loads were then compared 

with the values calculate by the transfer function method (TFM) 

and it was found that the cooling loads derived from the OTTV 

and the RTTV deviated substantially from the values obtained 

from the transfer function method when the window-to-wall ratio 

(WWR) was large. The existing correlations were therefore 

studied and modified to yield better correlations for calculating the 

cooling load with higher accuracy. The new correlations give 

cooling load values within 7% of the values calculated by the 

transfer function method. 
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5.
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 1  OTTV, 

 1  N-E-W-S  NE-SE-SW-NW 

N-E-W-S NE-SE-SW-NW
WWR OTTV CL 

TFM

CL

8

%(a) OTTV CL 

TFM

CL

 10

%(b) 

0 28.66 18.86 17.19 8.86 28.66 19.08 17.31 9.28 

0.1 35.42 23.80 22.79 4.21 35.26 24.13 22.96 4.84 

0.2 42.16 28.73 28.39 1.18 42.17 29.17 28.80 1.26 

0.3 48.92 33.66 33.99 0.96 48.93 34.22 34.56 -0.97 

0.4 55.67 38.60 39.59 -2.57 55.68 39.27 40.30 -2.63 

0.5 62.42 43.54 45.19 -3.79 62.44 44.32 46.05 -3.91 

0.6 69.17 48.46 50.79 -4.79 69.19 49.36 51.80 -4.94 

0.7 75.92 53.39 56.39 -5.60 75.94 54.40 57.54 -5.77 

0.8 82.67 58.33 61.98 -6.26 82.70 59.45 63.29 -6.46 

0.9 89.42 63.26 67.58 -6.83 89.45 64.50 69.04 -7.04 

1.0 96.17 68.20 73.18 -7.30 96.21 69.55 74.79 -7.54 

 2  RTTV, 

 1 

RTTV 

HG

TFM

CL  

TFM

CL 

12 

%(c)

 14.40 10.71 10.15 8.02 21 

 50.40 37.50 35.53 35.77 -0.66 

HG = Heat Gain     CL = Cooling load    TFM = Transfer Function                            
Unit = W/m2              Method
a) %  Cooling load  TFM 

Cooling load  8 [1] 

(b) %  Cooling load  TFM 

Cooling load  10 [1] 

(c) %  Cooling load  TFM 

Cooling load  12 [1] 

 3  OTTV, 

 2  N-E-W-S  NE-SE-SW-NW
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WWR OTTV CL 

TFM

CL
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0 21.34 12.41 12.81 -3.21 21.34 12.82 12.90 -0.62 

0.1 27.36 16.81 17.97 -6.91 27.58 17.67 18.34 -3.79 

0.2 33.38 21.21 23.13 -9.08 33.83 22.52 23.78 -5.62 

0.3 39.40 25.61 28.30 -10.5 40.08 27.36 29.23 -6.80 

0.4 45.42 30.01 33.46 -11.5 46.32 32.21 34.66 -7.61 

0.5 51.44 34.40 38.62 -12.25 52.57 37.06 40.11 -8.22 

0.6 57.47 38.80 43.79 -12.85 58.81 41.91 45.55 -8.68 

0.7 63.49 43.20 48.95 -13.31 65.06 46.76 50.99 -7.98 

0.8 69.51 47.60 54.11 -13.68 71.31 51.60 56.43 -9.36 

0.9 75.53 52.00 59.28 -14.00 77.55 56.45 61.87 -9.60 

1.0 81.55 56.40 64.44 -14.25 83.80 61.30 67.32 -9.81 

 4  RTTV, 

 2 
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HG

TFM

CL  
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CL 

12 

%(c)

 14.40 10.71 10.15 8.02 21 

 50.40 37.50 35.53 35.76 -0.66 

 5  OTTV, 

 3  N-E-W-S  NE-SE-SW-NW 
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WWR OTTV CL 

TFM
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8

%(a) OTTV CL 

TFM

CL

 10

%(b) 

0 29.06 16.61 17.43 -4.90 29.06 16.70 17.55 -5.09 

0.1 34.83 21.11 22.44 -6.30 34.83 21.29 22.70 -6.62 

0.2 40.60 25.61 27.45 -7.21 40.61 25.89 27.87 -7.64 

0.3 46.37 30.10 32.47 -7.85 46.38 30.48 33.02 -8.33 

0.4 52.14 34.60 37.48 -8.33 52.15 35.07 38.18 -8.84 

0.5 57.89 39.05 42.48 -8.78 57.91 39.62 43.32 -9.34 

0.6 63.64 43.55 47.48 -9.01 63.65 44.10 48.46 -9.90 

0.7 69.14 48.05 52.49 -9.24 69.43 48.82 53.62 -9.84 

0.8 75.18 52.55 57.50 -9.44 75.20 53.41 58.78 -10.05 

0.9 80.95 57.04 62.52 -9.60 80.97 58.00 63.93 -10.22 

1.0 86.72 61.54 67.53 -9.74 86.75 62.60 69.09 -10.38 
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 3 
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 19.20 7.32 7.15 11.72 -63.99 

 48.00 24.64 23.82 33.92 -42.38 

 7  OTTV, 

 4  N-E-W-S
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%(a) OTTV CL 

TFM
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 10
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0 17.90 10.85 10.75 0.91 17.90 10.85 10.75 0.91 

0.1 23.08 14.84 15.41 -3.84 22.38 14.37 14.99 -4.38 

0.2 28.27 18.84 20.08 -6.60 26.87 17.88 19.24 -7.63 

0.3 33.45 22.83 24.74 -8.39 31.35 21.39 23.48 -9.79 

0.4 38.63 26.82 29.40 -9.63 35.84 24.90 27.73 -11.36 

0.5 43.82 30.81 34.06 -10.57 40.32 28.42 31.97 -12.51 

0.6 49.00 34.80 38.72 -11.28 44.80 31.93 36.21 -13.42 

0.7 54.18 38.79 43.38 -11.84 49.29 35.44 40.46 -14.16 

0.8 59.37 42.78 48.05 -12.32 53.77 38.95 44.70 -14.76 

0.9 64.55 46.77 52.71 -12.70 58.26 42.46 48.95 -15.27 

1.0 69.73 50.76 57.37 -13.01 62.74 45.98 53.19 -15.69 
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7.  OTTV 

 TFM  8, 10

12 [1]

 OTTV 

 WWR  N-E-W-S 

 R2  0.97 

 OTTV 

 [1] 

OTTV

1

2 kOTTV0.59729)(W/mloadCooling                 (13)

 k1  Cooling load  WWR  N-E-

W-S

0.08974-WWR10.694511k          (14) 

 NE-SE-NW-SW 

OTTV

 N-E-W-S 

2

2 kOTTV0.60137)(W/mloadCooling                 (15) 

 k2  Cooling load  WWR  NE-

SE-NW-SW

0.00566WWR11.50193k2                                  (16) 

8.

 [1] (  8,10 12) 

 TFM 

OTTV  RTTV 

 OTTV 

 R2  0.97

 OTTV 

 TFM 

 7% 

 RTTV 

[1] .

[

]. :

; 2547

[2] .

[

The 20th Conference of Mechanical Engineering Network of Thailand 

Suranaree University of Technology 

ME NETT 20th

ETM014

852 ETM014

18-20 October 2006 , Mandarin Golden Valley Hotel & Resort Khao Yai , Nakhon Ratchasima

School of Mechanical  Engineering , Suranaree University of Technology



]. :

; 2541

[3] .

[

]. :

; 2530

[4] , .

,  2. ; 2538

[5] ASHRAE. “ASHRAE Handbook-Fundamental” Atlanta: 

American Society of Heating, Refrigeration and Air-Conditioning 

Engineers; 1997 
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SF     =  (solar factor)

WWR = 
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e,q   =  (W) 
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