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INTRODUCTION

One of the most significant evenis in the history of
ASHRAE has been its ability to respond 1o the societal need
to reduce energy use in buildings. The development of com-
puter technology and the scare of an Arab oil embargo in the
early 1970s stimulated rapid improvements in calculation

procedures to predict the thermal performance and energy -

requirements of buildings. Renewed interest in solar energy
applications during that period atracted new scientific talent

- into ASHRAE, but it was primarily the use of computers for
peak-load and energy calculations that attracted the brightest
and most talented young engineers into the Society.

It is important to note that almost all of the fundamental
developments in energy calculation procedures resulted from
governmental support. On a national level, it was funding
from the U.8. Post Office Department (POD), the U.S. De-
partment of Energy (DOE)}—formerly the Energy Research
and Development Administration (ERDA), and the U.S. De-
partment of Defense (DOD) that resulted in the two major
pubiic demain programs—DOE-2 (LBL 1979} and BLAST
(Hittle 1977). This support has been continuous since 1973
and, as discussed later, it evolved from two competing load
calculation methodologies. :

All of the DOD funds were focused at the U.S. Army
Construction Engineering Rescarch Laboratory (CERL),
while DOE funds were distribuied among various govem-
mental laboratories that competed each vyear for funding
from Washington, DC. This led to a curious history in the
development of DOE-2, in which several national laborato-
ries made important technical contributions in the early
years. These laboratories were Argon National Laboratory
(ANL}, Los Alamos Scientific Labaratory (LASL). and
Lawrence Berkeley Laboratory (LBL}. The DOE funding di-
minished quickly over time at ANL and somewhat later at
LASL. LBL rapidly became the lead laboratory for the addi-
tion of new developments and maintenance of DOE-3.

The influence of governmental regulstions in the devel-
opment of building energy calculations is also unique. Calj-
fornia has led and continues to lead the country in the
development and implementation of buijding energy conser-
vation standards. The California Energy Commission ({CEC)
was formed shortly after the 1973 oil embargo and has sup-
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ported the development of simplified and computer-based
calculation procedures. The issue of mandatory versus vol-
untary energy conservation standards is an ongoing national
debate, but it is a fact that when regulations are propesed, de-
bated, and then passed, the industry manages to comply. The
California Public Utilities Commission regulates most of the
gas and clectric utilities in the state, and requires technical
back-up (simulated and, more recently, measured) data from
the utilities regarding predicted energy conservation savings
fromn their customer rebate programs. These actions have
stimulated research into new €nergy conservation technolo-
gies and improvements in DOE-2.

While the governmental laboratories, including the Na-
tional Bureau of Standards (NBS), recently renamed the Na-
tional [nstitute of Standards and Technology (NIST),
developed “white box™ or “transparent” public domain sofi-
ware, the private sector developed a variety of simplified and
complex programs that were primarily based on published
work by these and other research laboratories and institu-
tions. It is important to note that, while comprehensive and
rigorous, the public domain programs were generally vicwed
by the HVAC industry as research tools. Although a few pri-
vate-sector pragrams were developed for research, most
were designed for use by practicing HVAC system design-
ers, who are continually pressed for time and need quick and
often shortcut solutions to complex calculations. Today, the
three most widely used and continuously supported propri-
etary peak-load and energy calculation programs are
TRACE, developed by the Trane Company; HAP, developed
by Carrier; and HCC (loads) and ESP (eneray), developed
by the Auiomated Procedures for Energy Consultants
(APEC). These and other proprietary programs are discussed
fater in this paper.

All building energy calcuiations start with the space and
building peak heating and cooling Joads. The practicing
HVAC system designer is more concerned with these peak
loads and required equipment sizes than with the prediction
of the building energy requirements. He or she must estab-
lish the required supply air quantities for each thermal zone,
at the air-handling units, on the cooling and heating coils,
and at the central heating and cooling plant equipment. In the
early 1960s, most HVAC design engineers routinely de-
signed systems to meet architectural requirements and con-

J. Marx Ayres is president of Ayres & Ezer Associates, Inc., Los Angeles, CA. Eugene Stamper is a consulting engineer in Teaneck, NJ.

ASHRAE Transactions: Symposia

841






