
Cooling load calculation of a single family house using CLTD/GLF method 

 

Floor Plan of the Single Family House  

 

 

Roof construction 

Conventional roof-attic-ceiling combination  U = 0.28 W/(m2·K) 

 

Wall construction 

Brick, insulation, gypsum wallboard   U = 0.34 W/(m2·K) 

Partition wall      U = 0. 4 W/(m2·K) 

 

Doors 

Wood, solid core      U = 1.82 W/(m2·K) 

 

Windows 

Clear double-pane glass in wood frames 

3 mm thick.      U = 2.84 W/(m2·K) 

The window glass has a 600 mm overhang at the top. 

Assume closed, medium-color venetian blinds. 

 

Outdoor design conditions 

Temperature of 35°C dry bulb with a 13 K daily range 

Relative humidity ratio of 0.0136 kg vapour/kg dry air (23.7 °C wet bulb) 

 



Indoor design conditions 

Temperature of 24 °C dry bulb 

Relative humidity ratio of 50% 

 

Occupancy 

Four persons 

 

Appliances and lights 

470 W for the kitchen and 50% in the living room 

 

Find the sensible, latent and total cooling load! 

 

Solution 

The cooling load must be made on a room-by-room basis to determine the proper distribution 

of air. 

Sensible heat gains 

For walls, roof and doors 

)CLTD(AUQ   

where 

CLTD – Cooling Load Temperature Difference, K 

 

ASHRAE Fundamentals 2001, Ch. 28, Table 1 

 

 

 



For windows 

)(GLFAQ   

where GLF – Glass Load Factor, W/m
2
 

 

ASHRAE Fundamentals 2001, Ch. 28, Table 3 

The effects of permanent outside shading devices should be considered separately. Shaded 

glass is considered the same as north-facing glass. The shade line factor (SLF) is the ratio of 

the distance a shadow falls beneath the edge of an overhang to the width of the overhang 

(Table 5 and 6). Therefore, assuming the overhang is at the top of the window, the shade line 

(H) equals the SLF times the overhang width (W). The shaded and sunlit glass areas have to 

be computed separately. NE and NW facing windows should not be considered shaded.  

  



For occupancy 

Plan 67 W per person. Divide occupants evenly among rooms not! used as bedrooms. If 

number of occupants is not known, assume two people for first bedroom and one person for 

each additional bedroom. 

 

For appliances and light 

Appliance loads are concentrated mainly in the kitchen and laundry areas. In single-family 

houses a sensible load of 470 W should be divided between the kitchen and/o laundry and the 

adjoining rooms. 

 

Infiltration 

For summer sensible heat is: 
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Where 

V  - volumetric airflow rate l/s 

V - volume of room 

ACH - summer air change rate 1/h (see Table 8.) 

 

Latent heat gains 

Latent cooling load has three main sources: outdoor air, occupants and other sources 

(cooking, laundry, bathing etc.). A latent factor LF of 1.3 matches the performance of typical 

residential vapour compression cooling systems. Latent factor is usually less than 1.3. 

Figure 1 may be used to estimate the total cooling load by reading LF as a function of the 

design humidity ratio and air tightness. 

 



Total heat gain 

 sensibleQLFQ  

 

Example for the living room: (sensible heat gains only) 

West wall 

WCLTDAUQ 4014)3.49.16.14(34.0)(   

Partition 

WCLTDAUQ 4975.174.0)(   

Roof 

WCLTDAUQ 336275.4428.0)(   

West door 

WCLTDAUQ 48149.182.1)(   

West window - taking into account 600 mm overhang and closed venetian blind (H=0.5m) 

WGLFAQ 4371414.2)5.08.1()(   

Shaded glass (as if facing North) 

WGLFAQ 76634.25.0)(   

 

Occupancy 

WnWQ 26846767   

Appliances (assuming that 50% of the kitchen load is picked up in the living room) 

WWQ 2355.0470   

Infiltration 
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After calculating sensible heat gains for each room, the latent heat gain has to be obtained. If 

we find LF in Figure 1 the total cooling load can be calculated for the family house. 

 

 

Source: ASHRAE Fundamentals 2001 Chapter 28. 


