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Talk: Overview

MZEST simulation overview
Moraga House
The need to create multiple models

Define key residential characteristics relevant to DR control
strategies

Work to be done
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Jaehwi Jang’s Internal Model: Learn and optimize con  trol for
individual house

IndoorTemp(t + t) =f(indoorTemp(t), outdoorTemp(t), ...)

Measured input Predicted output
Current indoor temp Known Future indoor temp
Current outdoor temp Zip code

Current RH Current date, time
Sunny/Cloudy Available HVAC devices
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MZEST Simulation: Overview

Based on California non-residential
engine CalRES

Basically the core code for the Title 24
compliance programs

What people use to show compliance
with current energy code
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We want to look at multiple zones (for
control feedback) and to assess
9 thermal comfort of occupants

3-Day Moraga House Simulation without AC
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MZEST Simulation: Overview

Measured and Simulated House Temperatures
July 23-24, 2005
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MZEST Simulation: Goal

The goal is to modify the
MZEST model to represent the
majority of the existing
California housing stock and
new house construction

Create realistic house
scenarios to test DREAM
learning capability

In order to do this it is
necessary to identify the key
residential characteristics that
will affect DR events
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Key Characteristics of California Homes

In order to properly simulate how dynamic price dem and
responsive control systems might work in California residences,
key characteristics of these residences must be ide ntified

Key Characteristics

Year built Size (square footage of floor plan)
Building envelope Foundation System

Solar orientation Single/Multi-story

Equipment Efficiency Location of glazing

Thermal Mass
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Pre-cooling for DR event

High Price Begins
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Time Time
Normal Pre-Price Change Normal
Mode Mode Mode

Cooling Time and Recovery time are dependenton 4 p  rimary house
parameters

Building envelope (conductance + infiltration)
Climate (solar + thermal gains)

Air conditioner (size and efficiency)

Thermal mass of the structure
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ldentify Likely Users of DR Control Systems

The likely users of demand responsive control syste ms in
California are considered to be homeowners rather t han renters.

Most owned housing units (88%) are single family dw  ellings, both
attached and detached.

This represents about two-thirds of the 12.2 millio n total housing
units in California. (US Census Bureau 2000)
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Key Characteristics: single/multi-story
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Key Characteristics: Year House Was Built
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Key Characteristics: (1) The Building Envelope

The building envelope is responsible for the most s ignificant loads
that affect heating and cooling energy use

The principal components of heating/cooling loads a re:
Building envelope infiltration

Conduction losses through building envelope components including
walls, roofs, floors, slabs, windows and doors

Solar gains through the windows dominate cooling loads in
conditioned buildings, but loads through the ceiling/roof and walls
are also significant
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Building Envelope Variables: Insulation

Perimeter Insulation Crawlspace and Wall Wall and Roof Insulation
Insulation

Homes built after Title-24 have mandated crawlspace, wall and roof insulation values by
climate zone. (perimeter slab insulation is not mandatory for Title-24 compliance)

Homes built before Title-24 have values take from the Alternative Calculation Method (ACM)
Manual published by the CEC
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Building Envelope Variables: Window U-value

The U-factor measures how well a product prevents heat from escaping. The rate of heat
loss is indicated in terms of the U-factor of a window assembly. U-factor ratings generally fall
between 0.20 and 1.20.
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Building Envelope Variables: SHGC

The Solar Heat Gain Coefficient (SHGC) measures how well a window blocks heat from
sunlight. The SHGC is the fraction of the heat from the sun that enters through a window.
SHGC is expressed as a number between 0 and 1. The lower a window's SHGC, the less
solar heat it transmits. (The SHGC is often achieved through the use of alo  w-e coating)
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