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• Cross-laminated timber (CLT) is a premanufactured mass timber 

construction assembly that consists of wood boards stacked and 

glued in alternating directions (see Figure 1).

• Benefits: 

• Lower building energy use [1]

• Difficulties:

• Higher cost than most traditional construction methods

• Moisture transfer in envelopes affects modeling

• This study is part of a larger project modeling the properties of CLT in 

buildings
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Summary

• Model will be calibrated once field 

data is available 

Future Work 

• The OpenStudio model was 

completed and produced results

• The HVAC system combines VRF 

and DOAS to show energy load 

results consistent with conditioned 

space needs

Model HVAC Load Profiles
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Objective

Develop a building energy model in OpenStudio for 

a hotel constructed from CLT

• Hotel in Fort Jackson, North 

Carolina with hundreds of rooms

• Building envelope measurement 

from ORNL

• 6 guest rooms chosen on 1st, 3rd, 

and 5th floor (shown in blue 

highlighted area)

• Interior and exterior walls, floors, 

and roof constructed from CLT

Monitoring Plan

Model Monthly Electricity Consumption

Methodology

Create floorplan 

and geometry 

from hotel 

construction 

drawings

Match 

construction 

materials with 

surfaces

Input electrical 

and people 

loads

Design thermal 

zones to match 

measured areas 

Construct and 

coordinate HVAC 

system from 

building 

schedules

Run model 

simulation and 

analyze results

• Interpreted drawings and documents from hotel construction to 

create aspects of OpenStudio model

OpenStudio Model

3D Model Floor Plan

DOAS System VRF System

Figure 1: CLT with perpendicular grains shown [2]

Figure 2: Selected guest rooms on first floor [3]

• Dedicated Outdoor Air System (DOAS) 

delivers outdoor air

• Variable Refrigerant Flow(VRF) provides 

heating and cooling to zones


